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Abstract
Developing a Discourse: How Pre-Service Science Teachers Make Sense of Student Discourse
and Their Role as Teachers Within It

Emelia Pelliccio

Student discourse is an essential component of learning and belonging within the science
classroom and, as a result, the larger science community. When this discourse is productive and
equitable, it can create spaces where all student voices are valued and heard in science. Yet
facilitating this discourse continues to be a challenging practice, even for experienced teachers.
For pre-service teachers, these challenges are magnified, as they navigate the terrain of their first
teaching experiences while simultaneously grappling with the theoretical underpinnings of their
teacher education coursework. These teacher education settings, however, are critical venues for
the development of teacher practices related to facilitating productive and equitable classroom
discourse. This collective case study interrogates this complex phenomenon of student discourse
in science by building an understanding of how a group of pre-service science teachers
conceptualize productive and equitable student discourse and their roles within it as they
navigate their teacher education experience. A theoretical lens of positioning theory is leveraged
to make sense of the ways that both teachers and students are implicitly and explicitly positioned
within the classroom discourse being interrogated. The findings suggest that the pre-service
teachers conceptualize discourse primarily through characterizations of the goals for the
discourse and the nature of the interactions involved. They characterize their roles in three
distinct yet interrelated and hierarchical ways: The Cheerleader, The Coordinator, and The

Collaborator, with the third suggesting recognition of a role that expands the power in the



discourse interactions amongst all participants involved. The findings point to how teacher
education experiences and associated reflective practices supported how the pre-service teachers
navigate and make sense of student discourse in dynamic and contextually situated ways,
actively and continuously negotiating their roles as a result. This study argues the utility of this
three-tiered structure of the teacher role as a tool for supporting pre-service teachers in
developing a model for productive science classroom discourse. Finally, the findings point to the
ways that the pre-service teachers conceptualize care and relationship building as central
components of classroom discourse facilitation. As a result, this study argues for the importance
of a multilayered approach to conceptualizing science classroom discourse that is grounded in
care and incorporates the lenses needed to understand this care and relationship building in
inclusive ways.

Keywords: productive science discourse, equitable science discourse, teacher roles,

positioning theory, pre-service teacher education
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Chapter 1
INTRODUCTION

“Conversation is the central location of pedagogy for the democratic educator.” — bell hooks

Statement of Problem
Student discourse is an essential component of all science classrooms and continues to be

a significant goal of science education reforms (National Research Council, 2012). However, we
would fall short if simply discourse was the goal. Rather, ensuring that discourse in the
classroom is equitable and inclusive, such that all students find themselves and others to be
important and meaningful contributors, is essential. In this way, the discourse would serve not
only to support student learning in science (Kelly, 2014), it would foster more meaningful
student belonging within the classroom community and within the larger scientific community
(Penuel et al., 2024). This is important for all students; however, it is even more pressing for
students whose identities align with those that have been historically marginalized by the field of
science, inside and outside of classroom spaces (Lee, 1997; Visintainer, 2019). This is
particularly true within urban classrooms, where teacher-centered discourses often dominate
(Bae et al., 2021). As teachers and teacher educators, we have the opportunity and the
responsibility to change this narrative of whose voice is valued in the discipline and the
classroom. Recognizing and valuing the languages, identities, and cultures our students are
bringing with them is one part of enacting any of the various inclusive pedagogies that serve to
do this (Mensah & Larsen, 2017). This is undoubtedly important for classroom discourse given
the intersections between discourse, language, identity, and culture (Gee, 2005). However, also
essential is how we as teachers and teacher educators intentionally and actively create space in

our classrooms that allows for recognizing and valuing while also creating connections between



students and the scientific community, in this sense, drawing on the concept of third space
(Moje, 2004).

An important question then is what this student discourse in the classroom looks like
when these values are being realized. For this I draw on conceptions of productive discourse and
layer in a framework of equitable sensemaking: productive in the sense that students’ ideas are
leveraged as important resources for meaning making in authentic science contexts (e.g., Davis
et al., 2017); and equitable in the sense that all students are positioned as able to be constructors
of scientific knowledge (e.g., Haverly et al., 2020). Much important work has been done to
understand the specific talk moves teachers use when facilitating such discourse (Windschitl et
al., 2018). The field is also recently moving into greater understanding of the larger practice of
teacher noticing, which involves how teachers attend to, interpret, and respond to students and
student learning (Chan et al., 2021), certainly essential components of strong discourse
facilitation. Finally, when considering novice teachers, in particular pre-service teachers, it has
been established how challenging the discourse facilitation practice is (Kloser et al., 2019).
However, less is known about how teachers themselves, especially teachers new-to-the-field,
operationalize what this productive discourse looks like. Having a clear conception of what this
discourse looks like, sounds like, and feels like would likely be an important step in
strengthening one’s ability to facilitate it.

Furthermore, classroom discourse is a complex phenomenon, involving the students and
teacher and the classroom space in which it occurs. In this way, even when prioritizing student
voice, the teacher inevitably holds an important role in creating the space in which this
productive discourse thrives. Much work has been done to conceptualize the teacher role, in

particular understanding how teachers understand their role(s) and navigate the many layers to



this dynamic role (Avraamidou, 2014). Exploring the way that teachers conceptualize their
specific roles within discourse is important and something that stands to be explored further.
Drawing on a framework of positioning theory (Harré & van Langenhove, 1991), how teachers
conceptualize their role can then provide insight into the ways those roles position teachers and
students within the discourse, whether that is within a single interaction, a full discussion, or the
larger, evolving classroom community.
A Brief Interlude: Meaning Through Metaphor

In considering the heart of this study, I draw on Hansen’s (2004) conception of a poetics
of teaching. With something as complex, dynamic, and personal as classroom discourse, and
especially as we consider this phenomenon for the novice teacher, I see the importance of an
approach to understanding that recognizes, and in fact values, all of these complexities and
dynamics in their deeply personal ways. The poetics of teaching is an attempt to capture
“artfulness as a quality or dimension of human activity” (p. 123). It is grounded in an interpretive
lens rather than a positivist lens, calling for us to push against the over-proceduralization or
mechanization of teaching as a practice. To address this, Hansen highlights the use of metaphor
as a tool that can be used for “expressing meaning in human life” and can serve, with respect to
teaching, as “invaluable in making sense of the work™ (p. 125). Metaphor can be quite a
powerful tool. It can help us establish new ways of seeing the meaning of something as it draws
on features that may not be regularly applied to that which we are ascribing meaning. It also
allows for generating illustrative examples of our ideas in ways that a mere description of our
thinking may not allow. Metaphor must be employed in thoughtful and intentional ways, else it
can serve to diminish or confuse the understanding it purports to enhance (Hansen, 2004).

However, as Hansen says, if we “perceived metaphor in epistemic, moral, and aesthetic terms,



the upshot would be a deeper appreciation for the problems teachers confront, for their ways of
responding to them, and for the fulfillment they derive from the work™ (p. 129). I heed this call
in my use of metaphor in this study as a way to find deeper appreciation for the work and ideas
of pre-service teachers, in particular as it relates to how they conceive their role in this complex
and dynamic phenomenon of science classroom discourse.

Prior to conducting the interviews with my study participants, I engaged in reflective
practice surrounding the way I was considering the use of metaphor to conceive of the role that I,
as a teacher, take up in science classroom discourse. While imperfect, as any metaphor, I found
the role of conductor to be particularly salient. Conductor can evoke many meanings, but I
considered it in the context of an orchestral conductor—one conducting music. It is a word I had
also used in this way in previous discussions with teachers when considering our role in
discourse. Furthermore, the idea of orchestrating discourse is used frequently in the literature
(e.g., Harris et al., 2012; Kloser et al., 2019; Michaels & O’Connor, 2015; Pimentel & McNeill,
2013), perhaps contributing to this conception I held of the role of conductor. It is by no means
an exact analogy for the role of the teacher, but no metaphor is intended to be. What is more
important is the meaning it can help to uncover. Through the guidance provided on a reflective
assignment from a professor of mine, I began the journey of further understanding this metaphor,
watching countless hours of video of conductors with varying styles, listening to interviews of
conductors, reading press releases about the work of the conductors, and more. To capture the
meaning [ was making of this exploration, I attempted to express my ideas through collage, in

Figure 1.



Figure 1
Collage: Representation of the Teacher Role in Classroom Discourse
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In one of the interviews I read throughout this exploration, I was particularly struck by a

quote from a famous conductor and music educator, Todd Stoll, which is also displayed around

the frame of the collage in Figure 1:



The question remains, what is the objective of conducting your jazz band? What is your
role in the band performance? Why are you waving your arms? Who does it serve? Is it
part of the ‘show’ for audience? [...] I do believe this—a jazz band is not a concert band
and we should definitely not treat it as such. We do need to find ways to ‘conduct’
(whatever that means to us) in a manner consistent with and in service to the music.

(Stoll, 2019)

This quote resonated a great deal with my purpose for the study. It pushed how I was
conceiving of the many questions I was posing: what is student discourse in science? Who does
it serve? What are the different forms? What does it mean to ‘conduct’ this discourse in a way
that is resonant with us and in a way that is in service to our discipline and, most importantly, to
our students? While I might have been conceiving of my role in discourse as a conductor, how
might others see the role—especially pre-service teachers, who have such a distinct perspective
from mine as an experienced educator? These wonderings, along with the values that I, as an
educator, place on creating space for student voice in classrooms are what provide the foundation
of this study.

Purpose and Research Questions

In this study, I aim to consider the open questions about how novice teachers
conceptualize what productive discourse is and their role or roles within it to contribute to the
larger literature around the important phenomenon of student discourse in science. By
considering a group of pre-service teachers who are completing their teacher certification
program, I look to interrogate these questions within a specific teacher education context,
providing insight where possible on how teacher education experiences layer onto the pre-service

teacher understandings. Importantly, I do not take the stance that pre-service teachers are “empty



vessels” waiting to be filled with information on how to teach, rather I draw on previous
literature regarding how teachers are constantly negotiating new and existing roles as they
develop their teacher identity (Chen & Mensah, 2022, p. 390). In this way, I take seriously the
conceptions of the pre-service teachers within the study, letting important themes on discourse
and the teacher role within it emerge from their sensemaking. Given this context, the research
questions foregrounding this study are as follows:
1) How do secondary science pre-service teachers (PSTs) make sense of student discourse
in the science classroom?
a) How do the PSTs conceptualize productive student discourse?
b) How do the teachers conceptualize their role within this discourse?
c) In what ways do perceptions of positional dynamics emerge within these
conceptualizations?
2) How do PSTs’ teacher education experiences contribute to their sensemaking around
student discourse?
Structure of the Dissertation
This chapter provided insight into the development of this study, focusing on the values
that guide me as an educator and a researcher. This chapter additionally will address the relevant
key terms for the study, grounding important language that is used throughout. Chapter 11
provides a review of the literature supporting the foundation of this study. It also frames the
theoretical lenses of sensemaking and positioning theory that guided the study creation and
interpretation of findings. Chapter III outlines the overarching methodology of the study,
including a rationale for the qualitative case study design and the structure of data collection and

analysis. This chapter provides a thorough description of each methodological component for the



study as a whole. More specific descriptions of the methodology are provided in their respective
Chapters IV, V, and VI. These three chapters each provide a manuscript relating to three distinct
sets of findings from this study, including their own introduction, literature review, methodology,
findings, and discussion. Chapter VII then presents the conclusion of the study as a whole,
sharing a discussion of the overall findings, implications for future research and practice, and
considerations of the limitations of the study.
Defining Key Terms

Several key terms used throughout the study have the potential to elicit multiple
meanings depending on the context. To provide clarity for the way these terms are used in the
present study, definitions are provided here. The meanings of some terms, such as pre-service
teacher and student teacher, are drawn from their use in the particular setting of the study. The
meanings of other terms are drawn from key literature.

1. Pre-Service Teacher: This term is used to describe an educator who is currently pursuing
their initial teacher certification while enrolled in a teacher education program. The
abbreviation PST will frequently be used to represent this term.

2. Student Teacher: This term is used to describe the particular role that pre-service teachers
held when they were engaged in teaching under the supervision of a cooperating (mentor)
teacher in their fieldwork placement.

3. Novice Teacher: The term novice teacher is used as well to describe the pre-service
teachers in this study. Because they are engaging in their pre-service teacher education
experiences as teachers new to the field, they have limited experience leading classroom
spaces. While they of course have a variety of experiences in classrooms as, for example,

a student themselves, their experience as the teacher of record in the classroom is limited.



4. Student (d)iscourse: While discourse can have many meanings and encompasses many
processes, [ draw on Gee (2005) in this study. He conceptualizes both (D)iscourse and
(d)iscourse where the latter refers to “language-in-use,” or the ways “language is used ‘on
site’ to enact activities and identities” (p. 7). This /ittle-d discourse constitutes the
discourse within the classroom space, though does not imply a particular temporal
boundary. The qualifier here, student, is used to focus on discourse explicitly involving
students within the classroom space.

5. Student Discussion: Here I consider the way that “discussion” is often used in the
literature to describe a particular structured event, such as “whole-group discussion” and
“small-group discussion” (e.g., Kelly, 2014). I conceive of discussion on approximately
the time scale of the “episode”, as defined by Lemke (2000) which is approximately 15
minutes. Lemke describes this as a “thematic, functional unit” (p. 277). In this way,
discussion bounds the talk in a specific and temporal way (e.g., “Within the small-group
discussion about atomic structure...”)

6. Student Talk: Drawing on Bae et al.’s (2021) focus in their review of science classroom
discourse, the term talk centers entirely on “oral communication” as opposed to written
communication. I will use the term talk in reference to general instances of oral
communication in contrast to the temporally bound discussion (e.g., “The importance of

student talk within the lesson on atomic structure...”).



Chapter II
LITERATURE REVIEW
Science Classroom Discourse
Discourse, Talk, and Discussion

Many related terms can be used to convey similar meanings to discourse. In centering on
discourse in the science classroom, I allow for consideration of more than just the literal spoken
word and instead open space for the way this speech is culturally, socially, and temporally
situated in the classroom as well as the role of this speech in identity development. With the
focus on the spoken word rather than the written word, I will draw from other scholars and
leverage the term student talk as well when referring to this spoken discourse (Bae et al., 2021).
The use of the term student talk will also be helpful in centering the spoken word, while
recognizing that other forms of discourse, such as written discourse, are possible.

The term discussion is also used frequently to reference student talk in the classroom;
however, I will leverage this term to identify a specific event or its related forms as a verb (i.e.,
students have a discussion; the teacher asked students zo discuss). In this way, discussion is
framed as a particular structured event, such as “whole-group discussion” and “small-group
discussion” (e.g., Kelly, 2014). I conceive of discussion on approximately the time scale of the
“episode”, as defined by Lemke (2000), which is approximately 15 minutes (in other words, it is
longer than a single interaction but shorter than, say, an entire class period). Lemke describes this
as a “thematic, functional unit” (p. 277), getting at the way that the discussion serves a particular
function around a given topic. The aim is not to use it interchangeably with the term student

discourse or student talk but rather in defining a particular event.

10



Finally, adding the important qualifier of student, with student discourse I am considering
any discourse in which students are involved. In other words, this could be talk between students
directly, between teacher and a single student, between teacher and many students. I recognize
that there are many ways that discourse can take place and want to ensure a well-rounded
interpretation of the possibilities.

Defining Discourse

For many decades, theories of learning have expanded to include social components of
knowledge construction, including the ways that learning happens within situated contexts (Lave
& Wenger, 1991; Vygotsky, 1978). This has similarly taken place in the realm of science
education, in considering the ways that science knowledge is constructed through social
processes (Driver et al., 1994). As education reform movements have adopted these ideas and
strive toward literacy and communication for all students (National Research Council, 2012;
Rutherford & Ahlgren, 1990), the concept of science discourse in education and school settings
has become even more relevant. For science education in particular, the newest set of national
standards make explicit the need for discourse. The National Research Council’s 2007 report,
Taking Science to School, names four standards of scientific proficiency, the last of which being
“participate productively in scientific practices and discourse” (Duschl et al., 2007, p. 36); and
the framework for the Next Generation Science Standards (NGSS) indicates that the practices of
science require student engagement in activities that rely on “social interaction” and “the use of
scientific discourse” (National Research Council, 2012, p. 283). Discourse is often thought of as
a conversation or discussion, but such a simple definition leaves out complex contextual
dynamics around power, identity, and beliefs that are the foundation of discourse, in particular in

the science classroom setting (Kelly, 2007).

11



To expand on this, we can juxtapose Lemke’s (1990) research on science discourse
analysis and Gee’s (2005) discussion of the intersection of discourse and identity. Lemke’s
(1990) discourse analysis research provides an in depth look at how students and teachers “talk”
science in the classroom. At the time of his publication, the most common form of discourse was
that between the teacher and one student in a structure he termed “triadic dialogue” (Lemke,
1990, p. 23). This has also been called initiation-response-evaluation style discourse, or IRE,
among other terms (Cazden, 2001). This type of discourse is highly controlled by the teacher
who, as a result, represents a gatekeeping authority and becomes the sole person responsible for
deeming what is accepted as discourse and when it can occur.

To consider a repositioning of students as authority figures in the context of science
classroom discourse, we can look to Gee’s (2005) work on defining what he calls “big D
Discourses” (p. 7). He defines big D Discourse as the “socially accepted associations among
ways of using language, of thinking, valuing, acting, and interacting, in the ‘right’ places and at
the ‘right’ times with the ‘right’ objects” (p. 26). In other words, it is not just the use of language
to communicate something; Discourse is the use of language to be something. Gee (2011) frames
this as “how we use language to say things, do things, and be things” (p. 3); or a construct that
intersects language and identity. When we look at Lemke’s (1990) work in the context of Gee’s
interpretation, the triadic dialogue structure is still discourse, but a clear challenge emerges: in
this case, teachers are the knowers of science; students are not.

Discourse can be considered spoken or written. In his 2007 review of the literature on
discourse, Kelly makes the argument for more clearly differentiating between spoken and written

discourse, as he found existing studies often did not make this distinction but would have

12



benefitted from that additional clarity. I will define discourse in my application as just the spoken
aspect, to avoid the implication that my arguments pertain to the written word as well.
Discourse and Science Identity
The Importance of Classroom Discourse

Student talk has increasingly gained prominence in recent iterations of science education
reform. Within the current national standards, the Next Generation Science Standards (NGSS),
the importance of discourse is framed in two ways. First, there is importance placed on ensuring
students have access to scientific discourse in classrooms, while simultaneously appreciating the
range of other discourses that students bring into the classroom with them (e.g., youth discourses,
cultural discourses) (National Research Council, 2012). This component relates more to Gee’s
(2005) big-D discourse. Then, within the standards themselves, the Appendix related to the
Science and Engineering Practices stresses the importance of little-d discourse in saying that
“engagement in practices is language intensive and requires students to participate in classroom
science discourse” (NGSS Lead States, 2013). Considering these two ways can provide
important language-learning opportunities for students, in particular for multilingual learners
(Lee et al., 2013). Rodriguez (2015) provided an important critique of these standards, citing
approaches to engagement, equity, and diversity that stand to be more explicit and central in the
standards themselves, not just the appendices. While the language focus within the NGSS is an
important one in addressing both science learning and inclusive engagement in the classroom,
critiques like these are important to have in mind as we move this iteration of science education
reform forward.

The importance of classroom discourse, specifically in the sense of using language and

talk within the classroom for learning purposes, has been shown across disciplines and classroom
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settings, not just in the realm of science. Resnick et al. (2015) discuss the importance of dialogic
teaching or “discussion-based teaching” (p. 2), citing data and studies from across disciplines
that support the claim that this type of teaching can not only provide access and opportunity for
students but also support their academic achievement. This importance of discussion as a tool for
learning has been reviewed in the literature in science education specifically (Kelly, 2014), as
well as being shown to be valuable for supporting belonging in the science classroom (Penuel et
al., 2024) and developing students’ interests in science (Singleton et al., 2024). In these ways,
discourse in the classroom continues to be emphasized as an essential tool for learning within
science and more generally.
Talking the Talk: The Language of Science Discourse

Participation in the practices and the content of science is a language-intensive endeavor
(National Research Council, 2012). Certainly, any discipline has its own specific language of
communication, and understanding that language is essential for participating in that community
(Lave & Wenger, 1991). However, science presents unique language needs, especially for new
learners. In a science classroom, students are learning new vocabulary to explain new concepts.
When learning a new language, students are learning new vocabulary but for existing concepts,
or concepts they have familiarity within their primary language (Brown, 2011; Brown & Ryoo,
2008). While this is an oversimplification, it illustrates how science educators must consider how
to teach new content and a new language.

When we specifically consider multilingual learners (MLL) whose primary language is
not English, additional barriers to access surface. One of the guiding principles of the National
Science Teaching Association’s (NSTA) (2009) call for discourse access, is that MLLs can

continue to build their English language proficiency in the science classroom through instruction
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that pairs science content and literacy. Several researchers have studied how science-specific
language and communication challenges play out for multilingual learners (Bruna et al., 2007;
Lee & Stephens, 2020). Bruna et al. found that teachers largely believed language instruction
was solely the teaching of vocabulary. One way the authors observed this belief manifesting in
the classroom was that the teachers did not allow students to express their new, developing ideas
formally in their first language, which can put multilingual learners at a disadvantage and
ultimately take away opportunities for deeper conceptual learning and access to discourse.

This has also been explored in terms of the requirements for the use of vocabulary when
learning new concepts. Brown and Ryoo (2008) found that students who were given instruction
using a “‘content-first’ approach” (p. 529), meaning they made sense of the scientific concepts in
their own language (whether that is a second language, vernacular, or English in colloquial form)
before being introduced to science-specific vocabulary outperformed their peers in a controlled
pre-post-test study. This can ensure students’ existing language-base is positioned as acceptable
in science discourse and their ideas are upheld as valuable and therefore serve to restructure the
authoritative dynamic that has been perceived in science historically.

Walking the Walk: Identity Through Discourse

While challenges with the ability to utilize the language of science fluently may be
magnified for English language learners, it remains a challenge nonetheless for all students in
science. As a jargon-heavy and notoriously gate-kept discipline, one’s ability to communicate
using very precise vocabulary in a “correct” and fluent way signifies an authoritativeness that
would be absent otherwise. Moje (1997) found particular patterns in how the precision of
academic language was heralded as an essential component of what it means to successfully

engage in the discourse of science. This sets up yet another gatekeeper to the science community.
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This authoritative nature permeates the overall structure of the discourse itself. Pimentel
and McNeill (2013) found that the ways teachers guided classroom discussions, (i.e., with
insufficient framing of discussion goals, lacking the use of probing questions throughout)
resulted in students responding in only short phrases that lacked attempts at reasoning. Teachers
maintained the authoritative position, even when they did not believe this positioning was
appropriate. Other studies have looked at student-student interactions, demonstrating how
discourse within small groups can also result in an unequal positioning of students without
explicit understanding of strategies that can be used to uphold equitable positioning (Patterson,
2019). Zangori and Pinnow (2019) found that even when discourse appeared successful from the
outside, digging deeper into student talk showed students were not equitably afforded
opportunities to participate in high-level discourse. This unequal positioning of students serves to
uphold few if any students as knowledge creators and alienate most as passive observers.

These barriers to access become heightened when we consider social dynamics in our
society and the science community as a whole (Visintainer, 2019). In a 1997 editorial, Lee
addresses how norms of instructional practices in science classrooms can hinder scientific
literacy development and therefore access to the scientific community. When these norms of
instructional practices are grounded in the culture of power in science, students from linguistic,
racial, and ethnic backgrounds that have historically been left out of this culture of power can
often experience challenges with engagement in science (Barton & Yang, 2000). The work from
all of these scholars highlights the need to ensure science and teacher education spaces center
understandings of language, race, ethnicity, and gender.

To expand on these barriers, we can consider what we mean by identity building in the

first place. Identity does not entail just how one looks at oneself; rather it is one’s sense of self
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embedded within social communities of practice, dependent on one’s position within these
communities (Varelas, 2012). If we start from Gee’s (2005) conception of Discourse and add
Varelas’ (2012) idea that identity is “tied to aspects of social structure” and “embedded in social
experience” (p. 4), we can say that discourse is always a performance. However, if such a
performance is inauthentic, then we run the risk of staying in a place where students become
very good at performing school but not at identifying with science. Understanding identity is an
incredibly complex endeavor (Calabrese-Barton et al., 2013). As Brown (2006) shows, the
language of science is often considered by students to be “only applicable to the classroom
culture” (Brown, 2006, p. 121). The disconnect between science language and everyday
language can interfere with students’ ability to engage in the community of science and even to
see themselves in the community of science (Brown, 2006; Subramaniam, 2014).
Reaching All Students

In response to the barriers to discourse and identity building, current curricular reform
has started to establish the importance of students engaging in sensemaking around phenomena
(Bang et al., 2017), the ways that this sensemaking can support multilingual learners (Lee &
Stephens, 2020), and the different types of discussion that can be used to facilitate this
sensemaking (Lowell et al., 2022). Bang et al. (2017) cite this shift to sensemaking as being
essential, not just for its relationship to the nature of knowledge building in science, but also for
the potential it has to open up pathways to access for those from cultural and linguistic
backgrounds historically left out of the community of science. By better attending to students’
sensemaking rather than just knowledge absorption and retention, we can position students as
constructors of relevant and useful scientific explanations and therefore as knowers and doers of

science.

17



A second shift goes from regurgitating content to explaining phenomena (Lee & Grapin,
2022). When learning content outside of a tangible, authentic, and relatable context, it can
become an exercise in learning content just for the sake of learning the content (in essence for
the sake of doing school). Placing learning in a real, tangible context, helps “students see the
relevance of science to their everyday lives and gives a purpose to their science learning” (Lee,
2020, p. 56). As Lee describes that a focus on phenomena is valuable for teachers when
considering how to reach students in a localized context, affording students an opportunity to be
agents of change in their communities. When executed well through collaborative discourse,
both shifts allow more access to identifying as part of the historically gate-kept discipline of
science.
Facilitating Classroom Discourse
Talk Moves

In considering classroom discourse, much attention has been paid to how teachers
facilitate that discourse. In other words, discussion events and productive talk are not expected to
just happen on their own. Rather in the classroom space, considerable focus is placed on the
teacher and the moves that the teacher makes to create the space that welcomes student talk and
to orchestrate the conversations between students. For instance, the science education framework
of Ambitious Science Teaching centers around the ways that teachers use student ideas to drive
learning via discursive practices (Windschitl et al., 2018). To begin their framework, the authors
provide a primer that lays out the importance of discourse for classrooms that aim toward
ambitious science teaching as well as a series of “discourse moves”, defined as “specific
conversational turns that teachers use to orchestrate the development of ideas in the classroom”

(p. 10). These moves represent a set of ways that teachers can elicit student voice and a set of
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goals for specific types of elicitation of voice. Within the literature more widely, discourse
moves have been looked at across subject areas and classrooms. For example, Michaels and
O’Connor (2015) studied the way that “productive talk moves” (p. 349) can be used as tools for
positioning students as active contributors to the learning and to the classroom community.

In addition, education research has also established different ways that talk is constructed
in classrooms and the related teacher moves that enable it. For instance, Lemke (1990) developed
the construct of triadic dialogue, which presented a general structure of a typical discursive
interaction within a classroom. This dialogue began and ended with the teacher: teacher poses a
question, student responds to the question, and teacher assesses the quality of the student’s
response. This concept of triadic dialogue is directly aligned with Cazden’s (1988) conception in
linguistics of the IRE speech pattern. As she describes it, this pattern, initiation-response-
evaluation, is essentially the default within classroom spaces. This pattern of IRE has been
highly problematized over the years in the way that it is teacher-centered and positions the
teacher as, effectively, the sole authority and facilitator of speech. Scholars within education
spaces have considered alternative discursive formats that can reposition students, moving away
from this type of dialogue, though as Bae et al. (2021) found, this type of discourse is still
particularly pervasive in urban science classrooms. Mehan and Cazden (2015) recount the
studies that have since shown dialogic structures in classrooms that move beyond the original
IRE format. Within science education specifically, other, science-practice-focused dialogic
structures have been considered, such as that of argumentation and explanation in science
(Berland & Reiser, 2009). Work like this aims to expand the conception of what types of dialogic
structures are possible within the space of the science classroom, moving beyond the teacher-

centered structures of IRE.
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Challenges of Discourse Facilitation

As teachers, we take on the responsibility of facilitating effective science discourse in our
classrooms, but given how discourse has been defined, this means more than just setting the
parameters for a classroom discussion. There are many layers to this, but I will start by
considering challenges specifically related to in-class facilitation of discourse and implications
for teacher education. Then, challenges of language access and identity development will be
considered to a greater depth, in particular as they relate to the goal of reaching all learners.

Difficulty of Facilitation Moves. Many studies have been done using a discourse
analysis approach to look at teachers’ facilitation moves (Lemke, 1990). For decades, this
approach has been used to consider how teachers can actively support knowledge building
through facilitation (Driver et al., 1994) or can shut down opportunities for knowledge building
through discourse facilitation (Carlsen & Hall, 1992). Some have considered how to leverage
this discourse analysis in pre-service teacher education settings (Vieira & Kelly, 2014). In a 2016
study, Dovigo demonstrated how novice teachers remained “especially committed to keeping the
conversation on the ‘right’ track as a way of ensuring children’s participation” (p. 836). This
held true even if it limited or outright discouraged students’ responses. Similarly, Harris et al.
(2012) found that teachers were better able to elicit ideas from students initially compared to
developing these ideas over time. While many factors contribute to this challenge, one that is
apparent is the desire to maintain control in the classroom and thus maintain the teacher as the
authority figure (Carlsen, 1997). This sets up tension with the nature of scientific knowledge
construction as a social event and propagates the status quo of science as authoritative and

objective.
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We can consider this from the teacher education perspective as well. Many studies have
attempted to characterize how novice teachers practice talk moves in teacher education settings.
For instance, some have looked at the ways pre-service teachers take up the practices of
facilitating discourse (Kloser et al., 2019); others have looked at specific types of discourse like
sensemaking and argumentation (Grimes et al., 2019). Many have looked at this through the
perspective of elementary school teachers (e.g., Lee & Glass, 2021); and some specifically for
secondary teachers (e.g., Davis et al., 2017). Practicing talk moves can be valuable, but they
must be embedded in a larger context, rather than being served as a prescribed, step-by-step
recipe (Kelly, 2007). Otherwise, we run the risk of over-proceduralizing into steps that do not
take seriously the messiness of true discourse because we are so focused on the distinct and
particular outcome afterward.

Teacher Noticing

The ability for teachers to closely attend to student thinking and student behaviors during
a lesson has been established as essential for student learning (National Research Council, 2012).
According to Luna et al. (2018) “science learning must involve opportunities for students to
communicate their thinking so teachers can notice, make sense of, and respond to that thinking”
(p. 148). This ability to notice what students are saying and doing is not a small feat on behalf of
the teacher and as such, represents an important skill to develop. Zummo et al. (2022) consider
“noticing as linked to both teacher expertise and student learning and, therefore critical to
understand” (p. 745). However, teacher noticing remains an underdeveloped area of research,
especially when it comes to science teacher education and in particular pre-service science

teacher education (Luna et al., 2018; Zummo et al., 2022).
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Many current characterizations of teacher noticing are derived from mathematics
education research (Sherin, 2007; Sherin & Jacobs, 2011; Zummo et al., 2022). At the most basic
level, this noticing can be thought of as “where do teachers look, what do they see, and what
sense do they make of what they see?”” (Sherin & Jacobs, 2011, p. 3). These actions are not
trivial, as it has been shown in various areas of research that experts are much more adept at
these skills compared to their novice counterparts (Bransford, 2004). Formally, these actions
have been characterized into two distinct components in relation to teacher noticing: attending
and reasoning or sensemaking (Luna et al., 2018; Sherin & Jacobs, 2011; Zummo et al., 2022).
Attending relates to the action of teachers deciding, consciously or not, what to notice, and
reasoning or sensemaking relates to the subsequent action of figuring out the meaning of what
they noticed.

Teacher noticing has been explored through a variety of methods in science and
mathematics education research, with the most common being teacher noticing in live
observations, in video observations, and in student artifact analysis. This research continues to
establish the difficulty of the skill of noticing at all levels of expertise. For example, Luna and
Sherin (2017) showed how teachers’ descriptions of what they notice often focus on specific
science content rather than reasoning through the sense students were making of that content.
When it comes to PSTs specifically, Simpson and Vondrova (2019) showed that when engaging
in classroom observations, they primarily notice the actions of the teacher rather than the
behaviors and talk from the students. While studies such as these provide insight into the
challenges teachers face in noticing, it will also be important to consider what we can learn from
understanding what teachers, specifically PSTs, do notice and the frameworks and tools that they

use to both complete and reflect on this noticing.
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Teacher Education

The two previous sections on discourse facilitation and teacher noticing both center two
essential components of teacher education experiences. Facilitating and noticing are considered
practices that can be built up and refined over time and through experience. Many scholars have
considered ways to support pre-service and early-career teachers in refining these practices of
discourse facilitation (e.g., Kloser et al., 2019) and noticing (e.g., Zummo et al., 2022) through
teacher education experiences. Importantly, other scholars have considered the ways that these
practices specifically align with equitable and ambitious science teaching in teacher education
experiences (Benedict-Chambers et al., 2020). However, it has also been named that the
intersections of these important practices and equitable teaching is more complex (Patterson
Williams et al., 2020). Patterson Williams et al. take the stance that these practices must be
explicitly aligned to equitable teaching practices because gaining expertise in the practice does
not inherently mean gaining expertise in executing the practice equitably. It is therefore essential
to explicitly layer inclusive pedagogy and equity principles into any practice-based teacher
education experience (Cochran-Smith & Keefe, 2022). Here, drawing on Mensah and Larson’s
(2017) review of inclusive pedagogies is valuable to consider the various theoretical approaches
to inclusive pedagogy that can support the practical approaches to teacher education. As a final
note, it is important to draw on the way that many of these authors explicitly consider the novice
teacher, including the pre-service teacher, not as blank slates, or as “deficient professionals”
(Patternson Williams et al., 2020, p. 507) but rather as full people that bring agentive power into
their uptake of pedagogies, drawing on “their values, beliefs, identities, and experiences” (Chen

& Mensah, 2022, p. 390).
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Teacher Identity and Teacher Roles

Building off this foundation of teacher education and the intersection with inclusive
pedagogies, Mensah (2011a) provided a model for preparing novice teachers to use culturally
relevant teaching practices in diverse classrooms, expanding on the ways that this preparation
also serves the development of teacher identity. This study, in an elementary pre-service science
methods course, used microteaching, a model that allows novice teachers to practice authentic
lesson planning and execution on a small, manageable scale. Through this microteaching
experience, Mensah demonstrated the importance of “opportunities to adopt a language that
elicits their roles as science teachers who are empowered to teach in culturally relevant ways,
thereby engaging their students in the knowledge, language, and skills of science and
empowering their students to be successful learners of science” (p. 306). In this way, teacher
education experiences can be important sites for establishing one’s role and ultimately teacher
identity as a culturally responsive educator.

Other studies have looked at this idea of the teacher role and its intersection with teacher
identity as well. In their 2016 chapter, Forbes and Biggers considered teacher identity and the
roles associated with this teacher identity, showing how these identities and roles intersect with
the uptake and use of curricular materials for pre-service teachers. Additionally, in their work on
classroom discourse and talk moves, Michaels and O’Connor (2015) conceived of the uptake of
specific teaching tools as a way of also taking up a new identity. As they claimed, this can result
in challenges for practice, when the identity associated with these new tools comes in conflict
with other identities held by the teacher. If we consider student discourse in the science
classroom as having related teacher practices required to facilitate this discourse, we therefore

must also consider the way that these practices intersect with the identities of the pre-service
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teachers who are coming into the teacher education space with many established values, beliefs,
attitudes and more that shape their teacher identity.

With the consideration of teacher identity comes the appreciation for the different roles
that the teacher may take up in the classroom in alignment with the expression of this identity.
This has been explored in various ways in the literature. One important tool for understanding
teacher identity and related roles is the Draw-A-Scientist Test (DAST) developed by Chambers
in 1983. This test has been used to elicit ideas about what the role of the teacher is in a science
classroom through drawings created by teachers. Other scholars have expanded on this drawing
exercise (e.g., Sinclair et al., 2013). A key example of this was from Mensah’s (2011b) study in
which she developed and used the DESTIN (Drawing-Elementary-Science-Teacher-Ideal-Not)
procedure to elicit pre-service elementary science teachers’ ideas regarding their roles in the
classroom space. These studies leverage the tool of drawing to elicit ideas about teacher roles
and as a result teacher identity in creative and nuanced ways. While these studies have explored
the ways that teachers conceive of their teacher identity and roles in the science classroom, less
has been done to consider the ways that teachers conceive of their role specifically within the
discourse space in the classroom.

Becoming

Through this discussion of the literature regarding teacher development and teacher
education, I believe it is important to re-emphasize the fluid and dynamic nature of teacher
identity and roles. First, identity and therefore the roles one takes up are not simply determined
and then wielded by the individual. Even when the individual has agentive power in this
determination, the expression of identity and roles is situated within a historical, social, and

cultural context (Wenger, 1998). We can also draw on Gee’s (2005) conceptualization of identity
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as, effectively, a discursive phenomenon, appreciating that language is used to be something or
to exercise a particular identity within a given context. I leverage these conceptions in framing
teacher identity and therefore teacher roles as they support the stance that a person, in this case,
the pre-service teacher, can take up different roles and identities in different contexts. Thus,
exploring the dynamic nature of teacher identity and, in particular, the variation in roles that the
teacher may therefore take up, is important in the context of teacher learning. Considering this
dynamic nature, I look to the work of Maxine Greene (1995), who believed in the power of
imagination in the constant seeking of knowing oneself. For teachers as well, the development of
the teacher identity and the roles associated with it are always being updated and negotiated as
new ideas, contexts, and practices emerge. In this sense, as teachers, we are “forever on the way”
(p. 1), always becoming as we explore ourselves and our practice in the contexts of our
communities, experiences, research, and, importantly, our students.
Theoretical Framework

Classroom discourse is a highly nuanced event, heavily dependent on the participants, the
topic of conversation, and the temporal, social, historical, and spatial contexts. To guide this
study that is centered around this nuanced event, frameworks aligned with sensemaking were
leveraged. Sensemaking was considered both in the way that it drives student discourse in the
classroom and as it drove the way we, participants and researcher, reflected on this discourse
throughout the study.
Collaborative Sensemaking: Co-Constructing Knowledge

A social constructivist view of knowledge development through discourse was taken,
popularized by Vygotsky (1980) and further characterized in science education (Driver, 1994;

Duschl, 2008; Lemke, 1990). This view speaks to the nature of science itself, specifically how
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knowledge is and has been created through contextualized processes of social negotiation over
time (Driver, 1990). If we are to create authentic learning situations for our students in our
science classrooms, we must understand how scientific knowledge develops in the field itself,
and then use that as a lens through which to view students’ engagement with science in the
classroom.

Current studies demonstrate that versions of teacher-centered discussions like IRE are
prevalent across science classrooms (e.g., Pimentel & McNeill, 2013), despite collective
sensemaking being a goal within the science education community for many years (Lowell et al.,
2022). Applying a sensemaking lens could allow for a more critical analysis of how discourse
serves to engage students authentically and personally in the development and creation of
knowledge as opposed to just the memorization or regurgitation of previously accepted
information.

This lens also served as a foundation for the next portion of the theoretical framework, in
terms of how I considered the value of actively positioning students as knowledge constructors
through discourse. Within this frame, taking the perspective that all students should be valued as
co-constructors of knowledge is important, though actually valuing all students as co-
constructors of knowledge depends on the recognition and intersection of many social, cultural,
and historical factors. The discursive practices of science can serve as gatekeepers to the field,
particularly those not from the white, male, and Western culture that has historically dominated
science in the United States (Brown, 2005). In ensuring we consider all students as valued
constructors of knowledge that can contribute to collective sensemaking processes, we can begin
to break down that gatekeeping; and we can conversely keep those gates closed if we do not take

this critical eye to our practice.
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Equitable Sensemaking: Positioning Participants
Positioning Theory

Essential to this study was positioning theory as a key theoretical framework guiding
both the methodological design and the analytical lens. As Varelas et al. (2024) found in their
review of the science education literature, positioning theory has been leveraged in different
ways in the field of science education, though fewer studies have used it as an explicit theoretical
frame. I drew on their implications in informing the ways that explicit framing with positioning
theory can be beneficial in considering the complex, interactional, and contextually dependent
phenomenon of classroom discourse.

Davies and Harr¢ (1990) conceived of positioning as a “discursive practice” (p. 45),
where this discursive practice “constitute[s] the speakers and hearers in certain ways” (p. 62).
This concept was developed to understand one’s way of being, understanding this as a process
distinct from the previously considered concept of role (Davies & Harré, 1990). Whereas a role
is a static “part” one plays in a situation, positioning opens up the discursive aspect of this
process, connecting oneself to others in a particular, situated context. In this way, positioning
depends on a combination of three factors: positions, speech acts, and storylines (Harré & van
Langenhove, 1991). In this process, individuals use discursive processes (speech-acts) to locate
themselves (their positions) relative to others within a dynamic and unfolding situation
(storyline). These three components are constantly evolving, and when one changes the others
can change in response. Relevant storylines and therefore positions are constantly being
negotiated between those involved in the discursive event. The scale of these events and
therefore this positioning process can vary from brief interactions between two people to long-

term relations between groups on a societal scale (Harr¢ et al., 2009).
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Positions are dynamic, and Harré and van Langenhove (1991) provided details on the
various ways that one can be positioned. One can position oneself within a storyline; one can
also be positioned based on the events, context, or other actors within the storyline. Similarly,
one can position oneself and in turn, implicitly position the other, and these positions may or
may not be intentional. These authors provided detail on the ways intentional positioning can
occur, distinguishing between the ways one positions oneself and others and the ways this
positioning is either deliberate or forced. These ways of positioning, which are not mutually
exclusive, could help to make sense of a person’s way of being within a given situation.

Because positioning is a social process of negotiation it inevitably exists within a moral
domain—based on one’s position, one is afforded certain rights or required to uphold certain
duties (Harré¢ et al., 2009). Furthermore, it is important to keep in mind that not every participant
in a storyline has the same agency and power to position themselves and others. Both individual
capacity and larger societal, cultural, and historical forces can influence one’s ability to “achieve
positioning acts”, that is establish the relevant storyline and determine one’s position within it
(Harré & van Langenhove, 1991, p. 406). Finally, agency is an important component of
positioning, where one can express agency through self-positioning (Harré & van Langenhove,
1991) or the rejection of or challenge to a positioning act (van Langenhove and Harré, 1999).
Positioning as an Analytic Lens

Given that positioning is a discursive practice, its relevance for making sense of
classroom discourse is significant. In their chapter in the Handbook of the Cultural Foundations
of Learning, Green et al. (2020) noted the importance of the use of this theory not just as an
explanatory theory but also as an analytic lens; in other words, using positioning theory “as a

lens, not a prescriptive theory of what should be or does happen” (Green et al., 2020, p. 130).
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They presented three case studies of how researchers leveraged positioning theory to engage in
re-analysis of a classroom discourse event from a previous study in order to understand the
nuanced ways positioning unfolded and contributed to students’ opportunities for engagement
and learning in the classroom space. In the first case study, for instance, the author analyzed one
student’s engagement in a series of classroom events, looking for ways positioning was taking
place for this student. This led to a consideration of the moral implications of this position and its
meaning for the student’s opportunities for learning within the classroom.

Other studies in science education research have leveraged positioning theory to make
sense of positions emerging from a range of discursive events within one classroom space.
Anderson (2009) leveraged positioning theory as a framework for unpacking the resources that
one has for positioning within classroom events, considering the ways that these various
resources (e.g., teacher objectives, curricular tools, etc.) position “students as kinds” of student
(p. 291), or “ways to be a student” (p. 292) and therefore impact learning opportunities. Zangori
and Pinnow (2020) considered the differences in the positioning of students within whole-group
discussion compared to small-group discussion in the same classroom, finding that the ways
students were positioned in one were not always consistent with the ways they were positioned
in the other. In their 2020 study, Wieselmann et al. combined positioning theory with a discourse
analysis approach to “understand gender and positioning within small group STEM activities”
(p. 130), looking at how same-gender and mixed-gender groups navigated the establishment of
“group roles and positions” (p. 118).

Positioning and ‘Equitable Sensemaking’
In their 2020 case study, Haverly et al. looked at how novice teachers engaged students in

classroom discussion, showing how they make facilitation moves to create space for
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sensemaking yet do not necessarily understand the importance of this space for students’
sensemaking. In this article the authors expanded their idea of sensemaking into what they term
equitable sensemaking, or a way of teaching that “leverages students’ ideas, experiences, and
cultural resources while disrupting power structures” (p. 63). While they did not formally take up
positioning theory as a theoretical construct, they described how this equitable sensemaking
positioned students in important ways. For instance, the moves that made space for sensemaking
supported a “shift of epistemic authority from the teacher to the students” (p. 75). As an example
of this that they describe, one of the teachers in the study “did position youth as people whose
ideas were worthy of being heard and challenged by their peers, instead of simply by him” (p.
76). In this way, equitable sensemaking built upon positioning theory by considering how
students are positioned in the discursive events of classroom discussion via, importantly but not
exclusively, by the acts of the teacher throughout. Zangori and Pinnow (2020) articulated a
similar idea in naming the value of how “teachers position students as active doers and
participants in the classroom community, sharing collective cognitive responsibility for problem
solving” (p. 624).
Leveraging Positioning Theory

Equitable Positioning. Guided by the intersection of positioning theory and
sensemaking, I took up this concept of equitable sensemaking as a framework to guide the way |
leveraged positioning theory in the study of science classroom discourse. I used this frame of
equitable sensemaking as a way to establish meaning around productive student discourse,
considering productive student discourse as that in which teachers “position their students within
the classroom community as competent and active participants, including shaping whole

classroom discussions where active participation of all learners is fostered” (Zangori & Pinnow,
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2020, p. 624). This productive discourse equitably positions students such that they are active co-
constructors of knowledge, and it does so for all students. I therefore leveraged this framework
as an analytical lens for understanding pre-service teachers’ conceptions of discourse.

Teacher Positioning. Discussed so far has been the way positioning theory was
leveraged to understand group interactions within classroom discourse. However, I also
considered this framework in the ways it could help in analyzing the teacher’s specific role
within this discourse. In this way I drew on Harré and van Langenhove’s (1991) two types of
intentional self-positioning: deliberate and forced. These two ways that one can position
themselves within a storyline provided a useful framework for understanding the ways that pre-
service teachers conceptualized their positions within the storyline of classroom discourse, both
in ways that are self-imposed and ways that are imposed by outside forces within the student
teaching experience.

A Methodological Tool. Expanding on the call from Green et al. (2020) to consider
positioning theory as an analytic lens, I also considered the way that positioning theory might be
leveraged as a methodological framework, influencing the methodology behind data collection
and analysis within the study. As such, I engaged with positioning theory as a methodological
tool in a variety of ways.

First, I took up Harré and van Langenhove’s (1991) idea of position as a “metaphorical
concept” (p. 395), connecting the tool of metaphor with the framework of positioning theory.
This connection allowed for a rich exploration of beliefs and vision, where metaphor was
leveraged to make meaning of experience and positioning theory as the framework through
which to understand this meaning-making. How one positions themselves within their

accounting of lived experiences will frequently draw on illustrative metaphor (Davies & Harré,
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1990), and as a result leveraging metaphor as a tool for meaning making could serve to draw out
rich and nuanced understandings of how one was positioning oneself throughout various
experiences. In this way, positioning theory was leveraged as a framework to guide the
methodological design of the study.

Second, I actively drew on positioning theory in the framing of my conversations with
pre-service teachers within the study by being cognizant of how my actions were positioning the
pre-service teacher participants. I aimed to actively position the pre-service teachers as
competent, even though new to the field, thus framing our conversations as that of collaborative
meaning-meaning regarding their experiences rather than one of an expert seeking specific
answers from a novice. This heeded Chen and Mensah’s (2022) call to position novice teachers
as competent, agentive actors rather than “empty vessels” (p. 390). In this way, my
understanding of positioning theory shaped how the interview components of the study,
including the framing of the questions asked, were designed.

Finally, it should be noted as well that throughout this study, specifically in
conversations with participants, the term role was used frequently when engaging in an
interrogation of different positions held in different circumstances and how those positions
changed in dynamic scenarios, in interactions, or across time. I ascribed to Harré and van
Langenhove’s (1991) differentiation of the terms role and position and use the term role with
participants to develop a common understanding of the topic of conversation at hand.

Limitations. One major limitation in the use of positioning theory within this study was
how it could blur the understanding of the timescale over which a particular storyline was
considered. For instance, when considering classroom discourse in this study, it could be looked

at in a specific minutes-long exchange or as a general concept considered throughout the whole
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of a weeks-long student teaching experience. Especially in considering teachers’ self-positioning,
the specific position one considers likely varies greatly across these different time scales.
Campbell and Hodges (2020) dealt with this limitation by narrowing their focus to a particular
time scale, that of the lesson level. They drew on Lemke’s (2000) conception of “timescales for
education and related processes”, including, for instance, time scales ranging from the utterance
(1-10 seconds) to the semester (p. 277). In this way, I attempted to address this limitation by
intentionally talking through and subsequently looking at positioning across various time scales

for the pre-service teachers.
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Chapter 3
METHODOLOGY

As a teacher and teacher educator myself, I have had the opportunity to interrogate the
complex phenomenon of science classroom discourse theoretically and practically within my
own classroom and within classrooms of both experienced and novice teachers. Regardless of the
classroom, there are many layers to this multifaceted phenomenon that ranges from larger
cultural and societal factors to the highly personal factors about one’s own experiences with and
views on engagement in science discourse. These many layers make even more important
consideration of the perspectives and voices of individual teachers within their highly
contextualized spaces, especially when aiming to understand how to strengthen pedagogical
practices surrounding science discourse facilitation in the science classroom. The perspectives
and voices I aim to understand through the present study are of pre-service teachers who
inevitably have had much experience with being in science classroom spaces and engaging in
science discourse but are in the process of uncovering what this looks like pedagogically for
themselves as teachers. This study was developed as an opportunity to better understand what the
perspectives and experiences of pre-service teachers within the specific context of their teacher
education program could tell us about what it means to engage in productive and equitable
discourse in the science classroom and what it looks like to develop one’s related praxis and
teacher identity. By immersing myself in this teacher education experience and building
relationships with the pre-service teachers involved, I intended to build a rich understanding of
the way their experiences and perspectives were shaped by this highly contextualized teacher
education setting and what these experiences and perspectives could uncover about what it looks

like to engage students in meaningful, productive, and equitable science discourse.
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Research Approach

This chapter provides an overview of the methodological approach to the study beginning
with the rationale for the choice of a qualitative approach grounded in a collective case study
design. It also shares significant detail on my researcher positionalities, as this provides an
important frame for the overall qualitative design. I then provide a detailed description of the
study setting. Given that the study as a whole leveraged case study design, it is important to
provide a clear detailing of the components and boundaries of the overall case as well as insight
into the distinction between the multiple cases within. Following this, an overview of data
collection and data analysis methods is provided as well as discussion of overall study reliability,
validity, limitations, and ethical considerations. These components will be laid out in more
specific detail in each of the subsequent findings chapters (Chapters IV, V and VI).
Qualitative Design Rationale

This study aimed to consider the understandings, perspectives, and experiences of a
cohort of pre-service teachers within their given teacher education setting. The participants in
this study were undoubtedly shaped by their experiences within their specific contexts as pre-
service teachers. As such, a qualitative approach was most appropriate to ensure full appreciation
of these dynamic contexts (Creswell & Poth, 2025). Qualitative research approaches are marked
by a goal of understanding “how people make sense of their world and the experience they have
in the world” (Merriam & Tisdell, 2015, p. 15). These approaches can also give voice to
individuals, their stories and their interpretations of the world (Creswell & Poth, 2025). In this
study I aimed to hear the voices of this group of pre-service teachers and share their
interpretations of and experiences with the ever-complex phenomenon of classroom discourse.

To share these voices in a just and thoughtful way, it was important that I, as the researcher,
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consistently interrogated my positionalities and biases that may inform my work with the pre-
service teachers as well as my interpretive work in study design, data collection, and analysis.
Given that qualitative research centers the researcher as the instrument for this data collection
and analysis, frequent interrogation of positionality is not only valuable, it is essential (Merriam
& Tisdell, 2015). Additionally, leveraging a qualitative approach allowed for an application of a
social constructivist interpretive framework, leading to study design and data analysis reliant on
the co-construction of meaning between the participants and researcher (Creswell & Poth, 2025).
Methodological Approach

To approach the specific research questions for this study, I leveraged a case study
design, specifically a collective case study where each pre-service teacher presented one subcase
within the larger case of the entire cohort. Teacher education experiences can serve to inform the
development of the pre-service teacher’s vision, practice, and teacher identity (Brown, et al.,
2021). As such, a specific teacher education program served as the primary boundary for this
case study, creating a common context for the participants, including their location, coursework,
evaluative and non-evaluative support network, and peer cohort. Following this particular cohort
in their actual teacher education context allowed for the consideration of a specific case in a real-
world context, leading to case study as the most appropriate methodology (Yin, 2018). Each
participant, however, undoubtedly came into their teacher education program with varying
experiences and backgrounds. Furthermore, each participant completed their student teaching
assignment within different school sites. As a result, a collective case study was employed,
maintaining the singular context of the pre-service teacher cohort, while exploring variation
within each participant as a subunit within (Merriam, 1998). The case study approach was also

valuable in this research design due to the nature of the data collected throughout the study.
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Several types of participant-created artifacts were collected in addition to researcher field notes
and semi-structured interviews. Leveraging multiple types of data sources, a key characteristic of
the case study design, allowed for a more in-depth and layered understanding of each participant
within the larger cohort (Creswell & Poth, 2025). I also drew largely on Merriam’s (1998)
conception of a case study framed through a constructivist lens. In this case, the case study is
considered to be “particularistic, descriptive, and heuristic” (p. 29), which aligned with my
overall theoretical approach and research purpose grounded in sensemaking around the
phenomenon of classroom discourse.
Researcher Roles and Positionality
Researcher as Educator

I brought to my research my role as an educator across multiple contexts. Primarily I
have served as a high school science teacher for nearly a decade, teaching biology, physics, and
chemistry in two different schools in proximity to the teacher education program in which this
study took place. As such, I brought into my work my own experience with planning for,
facilitating, and reflecting on leading student discourse in science classrooms. Furthermore, I
served in this role through the majority of this research study, providing a “classroom-teacher”
lens that supported the ability to connect with participants through a more intimate and current
understanding of the roles and responsibilities of a secondary science teacher at the time. It is
important to recognize, though, that I was bringing with me several more years of teaching
experience than the participants. In that sense, I was relatively far removed from the
quintessential new teacher experience and the stresses that come with it. While my lens as a
classroom teacher afforded a particular mode of connection with the participants, I was cognizant

of and explicit in the ways in which I could not exactly relate to their experience on the day-to-
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day level, though I remember those early years well. I believe it is important as teacher educators
to recognize that while we remember our experiences as pre-service and early career teachers,
we operate with a meaningful distance from that experience and must not portray a disingenuous
sense of understanding when engaging with the experiences of new teachers. We must approach
this engagement with a palpable level of wonder and curiosity.

Researcher as University Instructor

While my role as a secondary science teacher allowed a particular lens through which to
connect with participants and their work as prospective classroom teachers, I held a separate role
of graduate course Instructor through the study that had significant bearing on my relationship
with participants. As an instructor, I was responsible for planning and teaching the graduate-level
Science Methods course in which all participants were enrolled. This course has been part of the
Science Education Program at the institution in which the study took place for many years. The
year in which this study occurred was the third year that I was instructor for the course.

This role afforded me a strong familiarity with the Science Methods course that was part
of this study and the Science Education program as a whole. In this way, I was able to build
relationships with participants throughout their methods coursework, as they engaged as students
and as emerging teachers. However, in considering my positionality as instructor, it was
important to reflect on the power dynamic that inevitably emerges between instructor and student
and the potential influence on the subsequent relationship as researcher and participant. In this
way, this dynamic cannot be ignored; it must be faced head on so that the instructor-student
relationship is navigated thoughtfully and ethically. As such, I did not begin participant
recruitment until well-after the culmination of this methods course, allowing a separation of the

role of instructor, which comes with it the role of formal evaluator, and that of researcher.
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Formal considerations regarding ethics in study design are addressed in a later section and will
detail steps taken to establish this role separation further.
Researcher as Co-Constructor

As a qualitative researcher I see myself as a co-constructor rather than purely an
observer. Having been previously trained in quantitative, scientific, “wet lab” experimentation in
the domain of molecular genetics, I have actively worked to establish for myself what it means to
be positioned as a co-constructor rather than an “experimenter” in my research. I do not suggest
that in those cases interrogating one’s position as researcher is unimportant. However, as I began
to embody the role of a qualitative researcher, I had to actively disentangle myself from the more
positivist lens that science research can sometimes take. I was cognizant of the impact my
positionality as a qualitative researcher could have on those involved in the study and reflective
about the ways my influence as a wet-lab researcher may inadvertently impact my methodology.
In this way, I established my researcher positionality through a constructivist lens. I actively
sought to establish a research approach that allowed researcher and participant to make meaning
together in a collaborative and generative sense. The ways I approached field observations and
interviews spoke to this desire to collaborate, to share ideas and generate new understandings
together. Importantly, I heeded Merriam (1998) in noting that the researcher, in conducting an
interview, “is neither a judge nor a therapist” (p. 214). In other words, my goal as interviewer
was not to evaluate, change, or otherwise influence the original ideas of the participants. Rather
my approach to my work with participants was grounded in the belief that making sense of a
phenomenon is a discursive and collaborative process, and as such, I was an important
component of that with participants. Towards the end of the study, I received an email from one

of the participants saying, in reference to the interview, “Thanks for talking with me...I just
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found [this] graduate thesis in my research for my writing class. I might not have even noticed it
if I hadn't spoken to you.” To me, this exemplified one valuable impact qualitative research can
have when the researcher engages a positionality of co-constructor rather than mere observer.
Finally, it was important to address my positionality as a White, female science educator,
multiple salient identities that inevitably intersect with all others. The fields of science and
science education have been historically dominated by White and Western voices and traditions.
This means that there are many ways in which my racial and ethnic identity have been mirrored
in these fields. While I aim to be an educator that embodies inclusive pedagogies, to do so, it is
important that I am actively engaging in reflection on the ways that my racial and ethnic
identities may afford certain positions in the spaces of science and science education. For
instance, there is a way in which these positions can lead to a lack of active engagement with
conversations about race and identity. As a woman in science, | find that interrogations of my
positionality in the field have been prominent in certain ways my whole life; but as a White
woman in science, it is essential that [ actively maintain the prominence of interrogations of
positionality as they related to race and ethnicity as well. I find this active interrogation of
positionalities important in the ways that I designed learning experiences within the courses I
teach, both at the high school level and for graduate students. In the teacher education realm,
designing learning experiences that support all teachers in interrogating positionalities as well as
interrogating the power dynamics at play in the field of science is essential (Mensah, 2022); but
this can only be done authentically when I engaged in that work myself in explicit ways. This has
implications for interactions with the participants in the study as well, especially as it related to
the design and facilitation of interview conversations as well as in the ways that [ was cognizant

of interrogating my biases when engaging in the analytical process afterwards.
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Research Setting

The present study took place within the context of a teacher education program at a
university in a large Northeastern city. Specifically, participants in the study were all pursuing an
initial teacher certification and Master of Arts degree within the Science Education program at
the Graduate School of Education. This degree pathway in the Science Education program
provided prospective teachers with both teacher education coursework and student teaching
fieldwork experiences at the secondary level (defined as grades 7-12). While all participants
earned certification in secondary science, their specializations varied, with three earning
certifications in secondary biology, one in secondary physics, and one in secondary chemistry.
Additionally, one of the participants was enrolled in a co-specialization in special education and
two participants were concurrently enrolled in a teaching residency program within the same
school of education. The coursework and field experiences at the heart of the participants'
science teacher preparation are outlined below, followed by a more in-depth profile of each
participant.
Methods Coursework

While enrolled in the teacher education program, pre-service teachers took many courses,
both required and elective. While the participants did not necessarily take the same set of
courses, all were enrolled in two key methods courses that were of particular focus for this study.
The first was a Science Methods course in the Fall semester and the second was a Student
Teaching Methods course in the Spring semester. The Science Methods course covered
curricular and pedagogical objectives aligned to the teaching of middle school science. In this
course, teachers unpacked the Next Generation Science Standards (NGSS), planned and

facilitated micro-teaching experiences with their peers, observed middle school science teaching
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through video and live observations, and engaged in an in-depth planning project focused on unit
and lesson planning aligned to the NGSS. In the Student Teaching Methods course, teachers
engaged in discussions of pedagogy and reflective practices; prepared for their student teaching
assignments; and participated in video analysis, artifact analysis, and collaborative debriefing of
their own teaching. Finally, pre-service teachers completed a teacher action research project in
their student teaching classrooms, a practice that is of significant value for learning about
teaching (Korthagen et al., 2006). Both courses were heavily focused on pedagogical practice,
though they were grounded in theoretical foundations.

Fieldwork Experiences

All participants in the study completed the same series of coursework related to field
experience within the Science Education program. This coursework was divided into two
semesters: one course in the Fall semester and two courses in the Spring semester. The Fall
semester course prepared students for observation fieldwork. Throughout the semester, students
were placed in either a middle or high school science classroom with the primary focus being
classroom observation. The accompanying course within the teacher education program
supported students in preparation for and debrief of these observation experiences.

The spring semester coursework consisted of two courses that supported students in their
student teaching fieldwork. Within these courses, students were supported in the following:
securing their student teaching placement, planning for their student teaching, debriefing their
student teaching experiences, and preparing their final teaching portfolio that would be submitted
for granting their certification in Secondary Science Education.

The coursework surrounding the student teaching fieldwork was consistent for all

participants, and all participants completed their student teaching within the same large, urban
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school district. Additionally, all participants received the same type of tiered support consisting
of three distinct tiers: professor, supervisor, and cooperating teacher. The professor was
responsible for the facilitation and assessment of the student teaching coursework within the
Science Education program and therefore represented an evaluative role for the participants not
just as novice teachers but as students themselves within a graduate degree program. The
supervisor observed the student teacher and provided feedback on their teaching and planning.
They still represented an evaluative role, though because the supervisor was outside of the
teacher education program, they were primarily focused on the pre-service teachers as teachers
rather than as students. Finally, the cooperating teacher was the teacher of record in the student
teaching placement classroom. The cooperating teacher supported the pre-service teachers in
their planning and facilitation but did not have any formal evaluative role.

While the student teaching coursework and support were similar for all participants, the
specific student teaching placements varied greatly, with significant differences in school types,
demographics of the student population, school location within the district, and experience level
of the cooperating teacher. As such, subsequent reflections on their student teaching were quite
varied for participants as they mad meaning of their specific contexts and fieldwork experience.
Recruitment and Informed Consent Procedures

After the culmination of the student teaching experience in the spring semester, I engaged
in formal participant recruitment for the study. The specific criteria for the participants were as
follows: those on track to pursue a teaching certification in secondary science; those with no
prior formal teaching experience; those co-enrolled in the student teaching courses in Fall 2023
and Spring 2024 semesters within the Science Education program; and those enrolled in the Fall

2023 Science Methods course. These eligibility criteria were developed in a general sense during
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the proposal of the original study, though they were refined prior to recruitment. An example of
this refinement is that originally the study intended to focus on those pursuing physics and
chemistry certifications but was expanded to include biology certifications once the teacher
education cohort was identified. These specific criteria allowed for purposeful sampling,
grounded in typical and convenience sampling (Merriam, 1998). In this case, that meant a small
group of pre-service teachers embedded in the information-rich setting of the teacher education
program that I, as the researcher, was intimately connected with.

After consultation with the program leader, it was determined that five pre-service
teachers in the program met these eligibility criteria. These five teachers, while representing a
typical student in the teacher education program, ranged in their specific area of certification and
their student teaching placements, allowing for reasonable saturation of teacher education
experiences (Merriam, 1998). I connected with the five pre-service teachers individually over
email to formally introduce the study and inquire about their interest in participating. After this
step, all five of the pre-service teachers consented to take part. Three formal consent forms were
provided that allowed participants to consent to the interview process and consent to the
consideration of artifacts from the science and student teaching methods courses. Finally, I asked
participants for consent to follow-up following the interview if needed, to which all participants
consented.

Pre-Service Teacher Participants

The participants in this study were all enrolled in the same teacher education program as
described above. In addition to engagement in the full scope of the aforementioned program,
criteria for participation in the study included having no formal teaching experience prior to

enrollment in the program and seeking secondary science teaching certification. In total, five pre-
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service teachers met all the criteria described above. All five of these pre-service teachers

consented to participation in the study and subsequently engaged in all elements of the study

design. Each participant is profiled in more detail below. Table 1 provides a profile of the five

pre-service teacher participants. Pseudonyms are used to protect participants’ privacy.

Table 1

Overview of Pre-Service Teacher Participant Profiles

Name Gender and Race/Ethnicity Initial Certification Program Prior Teaching
(Self-Identified) Specialization Experience
Leana Female, White American Initial Certification in Secondary Biology =~ None
Oliver Male, White American Initial Dual Certification in Secondary Middle/high school
Biology and Special Education student teacher

Mariana  Female, Hispanic American Initial Certification in Secondary Biology = Associate teacher
(beginning during the
study)

Abby Female, White Initial Certification in Secondary Physics ~ None

Michelle Female, Asian (Hong Kong) Initial Certification in Secondary None

Chemistry

While the participants were enrolled in the same three courses that the study followed,

they engaged in different field placements for their student teaching experiences. Because these

fieldwork placements contributed significantly to the pre-service teachers’ teacher education

experiences, it was important to consider the differences between each pre-service teacher’s

placements. Table 2 below details the different fieldwork placements that the teachers were

engaged with throughout their student teaching.
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Table 2

Pre-Service Teacher Participant Student Teaching Fieldwork Placement

Name Student Teaching Fieldwork Placement Student Teaching Student Demographics
(Spring Semester) (as described by participant)

Leana HS® Biology, Inclusion Classroom Predominantly White students

Oliver HS Biology, General Education Classroom Predominantly African American students, some
Asian students, some White students, some
Hispanic students; multilingual learners of varying
languages (Spanish, Arabic)

Mariana  MSP Life Science, Inclusion Classroom Racially and ethnically diverse; 40% of students
have specific learning needs

Abby HS Physics, General Education Classroom  Nearly 100% of students were White and affluent

Michelle HS Chemistry 50% of students are Asian and maybe 20%

Caucasian, 10 to 20% Hispanic and African
American; all students from the top 3%
academically

2HS = High School, grades 9-12

®MS = Middle School, grades 6-8

Data Management

As is common with case study, many types of artifacts were collected for this study

across the scope of the teacher education experience. Care was taken to ensure the artifacts

collected from the student teaching courses as well as the interview recordings and transcripts

were stored safely and reliably that maintained the privacy of participants. Once artifacts and

interview transcripts were obtained from their original sources, they were compiled into a

password-protected, secured Google Drive. These data sources were anonymized using the

pseudonyms of each participant and sorted into clearly labeled folders for reliable access during

the course of and following the study. The original video recordings of the interviews were also

stored and maintained on a password-protected and encrypted Zoom platform, which was the
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tool used for conducting interviews and creating initial transcripts. Finally, a password protected
Nvivo account was used to compile data sources for analysis. All data sources were compiled in
Nvivo using the pseudonym for each participant. Additional identifying data regarding school
sites, locations, and contexts were anonymized within these data sources as well.
Data Collection Methods

Various data sources were collected throughout the study beginning in the Fall semester
of the teacher education program up through approximately one month into the following school
year. Merriam and Tisdell (2015) identify three main sources of data in the qualitative case
study: interviews, artifacts, and observations. All three of these data sources are leveraged here,
and each is described in more detail below. Figure 2 depicts a timeline of when the data sources
were collected relative to the teacher education experience.
Figure 2.

Timeline of Participants’ Key Teacher Education Experiences and Study Data Collected
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Semi-Structured Interviews

The semi-structured interview was a central piece of data collected in this study. The
first, main interview was completed following the culmination of the teacher education program
and a follow-up interview was completed several weeks later during the subsequent academic
year. A semi-structured approach was used in both cases, where questions were planned but used
flexibly, such that the conversation could be guided by ideas being explored in real-time
(Merriam & Tisdell, 2015). The semi-structured interview protocols are shown in Appendix A
and B. The protocol has scripted questions that follow a particular order, but throughout the
interview, questions were reworded and reordered as needed.

There were several questions within each protocol that I intended to remain the same for
each participant regardless of the potential divergences made in each conversation. One of these
questions in the first interview was pertaining to the teacher role(s) in productive discourse. This
question leveraged metaphor to elicit ideas about the roles that a teacher might occupy within the
discourse and what these roles might mean. The theoretical framing of positioning in this study
helped to guide this portion of the interview, drawing on the idea that one’s position within a
discursive event is effectively a “metaphorical concept through reference to which a person’s
‘moral” and personal attributes as a speaker are compendiously collected” (Harré & van
Langenhove, 1991, p. 395). In this way, this tool of metaphor was important for making sense of
how teachers were positioned within student discourse in a way that simply asking what is your
role in student discourse may not be able to reach. The ways the pre-service teachers
characterized their role came out through several of the other questions within the interview,

though this question provided the tool of metaphor to unpack it further. This question was also
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pilot tested in a previous study of mine (Creswell & Poth, 2018). This helped to generate
additional ideas on the words provided as metaphor choices.
Coursework Artifacts

Artifacts created within the two relevant courses of the teacher education program were
collected following the culmination of each respective course. The artifacts were obtained for
analysis only after consent was provided and the respective course had been completed. The
benefit of artifact collection in the case study is that it allows for data sources that are created
outside of the scope of the study and unaffected by the researcher or study goals (Merriam &
Tisdell, 2015). The different artifacts collected from each course are detailed below.

Science Methods Course. Within the first semester course, four main artifacts were
collected. The first, the look/sound/feel reflection (a type of reflection I learned from a wonderful
teacher educator, Syrena Burnam), was created by participants in the first days of the semester.
In this sense, it afforded an interesting perspective into the initial thinking of the pre-service
teachers at the outset of their teacher education experience. The second artifact came from a
micro-teaching experience where the pre-service teachers planned, facilitated, and reflected on a
mini-lesson that they designed in alignment with the Next Generation Science Standards
(NGSS). The third artifact was a set of notes from video-based and live classroom observations.
The final artifact was a curriculum planning project, where pre-service teachers created a unit
plan and lesson plans for a self-created unit aligned to the NGSS.

Student Teaching Course. Within the second semester course, three main artifacts were
collected. The first were the lesson plans created by the pre-service teachers for their student

teaching lessons. The second was the record of the supervisor's feedback tagged to their student
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teaching videos that were submitted as part of the course. The third was a final reflection on
teaching that was completed following student teaching.
Field Notes

Researcher field notes were also an important part of the data, in particular for
triangulation of the different artifacts from the two courses. One set of field notes consisted of
instructor notes from the Science Methods Course. These notes were taken from the perspective
of the instructor and for the purpose of teaching the course, though they provided valuable
insight into the ways that the methods course played out. The field notes from the second
semester student teaching course consisted of observation notes, taken from the researcher’s
perspective as a participant-observer in the course.
Data Analysis Methods

The three chapters of findings presented in this study represent three distinct analytical
processes leveraging the methodological approach previously outlined. Chapter IV, which
engaged primarily the interviews as the source of data analyzed, leveraged a phenomenographic
analytical approach. Chapter V, which focused on one subunit as a single case study, leveraged a
general qualitative approach grounded in the constant comparative method. Chapter VI
considered a comparative case study including a full range of data sources. This also leveraged a
general qualitative approach via a comparative case study method. A detailed description of the
specific analytical methods is provided in their respective chapters.
Researcher Memoing

A critical component of data analysis through all of the approaches was memoing. In this
process, I documented ideas, wonderings, and initial concepts that emerged while engaging in

each step of the analytical process. This important process “allows the researcher to build a sense
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of the data as a whole without getting caught up in the details of coding” (Creswell & Poth,
2018, p. 255). One form of memoing I engaged in was maintaining a researcher journal that was
carefully organized by date, data source, and participant. Patterns in emerging ideas were color-
coded upon subsequent rounds of reflection. In this way, memos, though handwritten, could be
easily sorted and retrieved. Memos were also created digitally on the data sources themselves
using both Google Docs and Nvivo.

Validity, Reliability, and Rigor

Qualitative case study designs have been unfairly criticized as not meeting rigor
requirements for productive research (Creswell & Poth, 2018). The primary challenge is that the
ideas of validity and rigor are rooted in positivist ways of thinking about data and what data can
communicate (Tracy, 2019). The terms can communicate an idealized standard of “truth” and
“objectivity” that we know is not an appropriate way to think of the construction of knowledge
as a contextually dependent matter. Drawing on scholars in qualitative research, I conceptualized
the rigor of the present study in the context of Guba and Lincoln’s (1989) conceptions of rigor
through a constructivist lens and Merriam’s (1998) strategies for validity and reliability. In this
study, the use of two interconnected theoretical frameworks drives the literature review, the
methodology design, and the analysis of data supporting a rich and in-depth analysis to generate
substantiated takeaways.

Several steps were taken to support the validity of the study, drawing on Guba and
Lincoln’s (1989) conception of credibility criteria as a construct for the validity of qualitative
work following a constructivist approach. First, was my prolonged engagement in the site of the
case study and with participants. Both my knowledge of their teacher education program and the

different ways I was able to work with participants throughout their teacher education journey
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allowed me to immerse myself in their teacher education experience. This strengthened my
ability to engage in productive conversations with participants during interviews and engage in
meaningful and robust analysis of the data because I was able to “establish the rapport and build
trust necessary” to do so (Guba & Lincoln, 1989, p. 237).

Member checking was used as an important tool in supporting the credibility of the
analysis regarding both the participants’ conceptions of productive discourse and their
conceptions of their role within it (Guba & Lincoln, 1989). A follow-up conversation was
completed several weeks after the initial interview to address new questions and engage in
member checking on previously shared ideas. Having a clear goal and rationale for this member-
checking step was essential to ensuring credibility (Adu, 2019). In this follow-up conversation,
we were able to reflect on how the idea of productive discourse was conceptualized in the first
conversation.

Additionally, I presented the participants with the words that they used to describe their
role in this productive discourse and my interpretation of these words to see how this initial
analysis resonated with how they were conceiving of the question at the time. While we
recognized that their ideas of how they would characterize their role may change over time, we
were also able to establish resonance between the analysis and the ideas they shared at the time
of the first interview conversation.

My analytical process also leveraged what Guba and Lincoln (1989) call progressive
subjectivity and peer debriefing. With progressive subjectivity, these authors recognize that no
researchers come into their studies with “a blank mind”, yet it is important that as a researcher
from a constructivist perspective, the researcher’s prior “construction cannot be given privilege”

over any other interpretation (p. 238). In other words, there is an important balance between
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leveraging one’s knowledge and experience to guide a study and letting that knowledge and
experience cloud one’s ability to generate and construct new ideas. To allow for progressive
subjectivity, | engaged in data analysis over an extended period through a process of capturing,
revisiting, and restating my ideas and findings in a designated journal. This handwritten journal
allowed me to keep every iteration of my findings in one place that could continuously be
referenced with each phase of data collection and analysis. Through this journal I was intentional
about letting myself come to the data with fresh eyes and with wonder, allowing for surprise and
curiosity to unfold within each round of analysis.

With regards to peer debriefing, I was cognizant of engaging in conversation about my
findings with my advisors who were intimately involved in my work as a researcher as well as
with individuals outside of my research realm. By debriefing with peers outside of my specific
research experience—both those with formal expertise in qualitative research and those
without—I was able to test out ideas and seek out questions and feedback from new perspectives.
Peer debriefing was invaluable for evaluating and critiquing my interview protocol, my research
questions, the components of my writing, and my ideas about emerging themes. This process
provided an important complement to the specific, granular feedback and the thoughtful
mentorship that I received from my advisors along the way.

Finally, for strengthening the validity of the study, triangulation was an important
strategy, in particular, because of the nature of the case study approach, which is grounded in
multiple types of artifacts and data sources collected over time. Utilizing multiple data sources as
well as multiple, interrelated analytical methods, allowed for triangulating data such that a rich
and holistic interpretation of themes was generated in analysis. Study reliability is also important

to address here. Guba and Lincoln (1989) conceive of this as dependability, or the “stability of
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the data over time” (p. 242). Both this triangulation process and the aforementioned process of
revisiting findings within my researcher journal over time allowed for establishing consistency in
the findings over time. As a final component of reliability in the analytic process, an in-depth
record of each methodological step taken in the data collection and analysis process was
recorded over time in a designated document, allowing for a clear audit trail to support the
reliability of the study (Merriam, 1998).
Ethical Considerations

While I considered my researcher positionality as both instructor and researcher a
strength for developing an in-depth understanding of the case and the pre-service teachers I was
working with, it also presented important ethical considerations that I took great care to unpack
and address prior to and throughout the study completion. My role as instructor occurred in the
Fall semester of the teacher education experience in which pre-service teachers were enrolled.
This was the first semester of the program, which allowed me to fulfil that role as instructor prior
to inviting participants into the study. Only after the completion of that course, including
submission of all grades and evaluations, did I identify pre-service teachers that met eligibility
requirements for the study and then formally invite them to participate. While I was able to
collect meaningful field notes from my time as instructor in relation to the general research
interests of the study, I was not focused on participants in any particular way during the course.
Because participants were not identified during that semester, I could ensure that my role as
instructor was fulfilled without bias toward study participants, ensuring all teachers in the course
received the same experience throughout the semester. However, it is important to note, that both
at the beginning and the end of the semester I was transparent with all students in the course

about my role as researcher. I presented them with a brief overview of my research interests,
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both in general and in this particular study. Additionally, I shared that should, following the
culmination of the course, I desired to use any artifacts in my study, formal consent, with a clear
opportunity to opt out, would be provided. My goal in this communication was to be as
transparent as possible about the ways that my teaching philosophy resonated with my research
goals, while taking care to ensure that my role as instructor was of utmost priority. Trust is an
essential part of the teacher-student and researcher-participant relationship, so this
communication and my intentional and explicit positioning was invaluable for building
trustworthiness through both positions I was embodying. This was especially true as an instructor
who holds formal responsibility for evaluating students in the teacher education program.

Following the fall semester course and prior to formal recruitment of participants, I was
able to engage in observation of the student teaching course that the pre-service teachers were a
part of. These observations were related to both my work as instructor and researcher.
Throughout these class sessions I was able to take part in the class, engaging in the activities and
conversations with the whole group as led by the instructor of that course. In this way, I was not
solely an outside observer, rather an engaged participant. My presence in the course as such was
explicitly framed for all students.

This recruitment timeline was an important ethical component of the study design for
ensuring that participation in the study did not carry any connection to their completion of the
teacher education program. In preparation for the interview component of the study, additional
ethical concerns were addressed, as interviewing has the potential to carry risks and benefits for
those involved (Merriam, 1998). Consent was obtained for video recording the interviews at the
outset both in the consent form and verbally within the interview itself. Participants were also

given the opportunity to opt out of the interview at any point throughout or after completion.
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Because interviews carry the possibility of the participants sharing something unintended,
embarrassing, or that they later believe does not reflect themselves well, this step is essential
(Merriam, 1998). This was also addressed within the follow-up interview where pre-service
teachers had the opportunity to reflect on and address any concerns with ideas shared in the
primary interview earlier.

Limitations

While this study has been designed with careful attention to its rigor and purpose, it, as
with any study, has limitations that are important to discuss. First, it followed a small number of
participants in a very specific context. As with other qualitative case studies, this results in
limited opportunities for generalizability. However, this specificity and limited scope can be a
strength in a qualitative case study, as it then allows for more in-depth, rich, and nuanced
meaning to be generated from the work with the small set of participants (Merriam, 1998). In the
case of this study, while the findings may be specific to these particular pre-service teachers in
their particular teacher education context, they offer insight into the ways these pre-service
teachers made sense of student discourse, which can be a valuable launching point for other
similar studies or other teacher education practices related to understanding and facilitating
student discourse in the science classroom.

An additional limitation comes from the in-depth connections that I had, as the
researcher, to the pre-service teachers and the teacher education program in which they were
enrolled. These connections provided invaluable insight into the teacher education experience for
the pre-service teachers as well as the community contexts of their student teaching experiences.
My positionality as an instructor in the program and as a fellow educator in the same city as the

participants afforded these insights yet also could lead to assumptions and biases on my part as
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researcher. Given that I as the researcher am the primary instrument of data collection and
analysis, uncovering and dealing with these assumptions and biases is essential to ensuring
rigorous study design (Merriam, 1998). As an example, it was important for me to probe specific
questions about the experience of the pre-service teachers within their teacher education program
and their fieldwork school sites and not make assumptions based on my prior knowledge of the
program and the schools involved. Additional limitations are addressed in Chapters I[IV-VI as

they pertain to each set of findings.
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Chapter 1V

FINDINGS

Shifting the Dynamic: How Pre-Service Science Teachers Make Sense of Their Roles in

Classroom Discourse and the Implications for Student Positioning Within It

Abstract

Facilitating and creating the space for productive and equitable discourse in science classrooms
can be challenging, even for experienced teachers. Understanding the ways that teachers
conceptualize what productive and equitable discourse actually is as well as the important role
that they have in enacting it within their classrooms is important for then understanding how to
provide support in teacher education spaces. This study leverages case study methodology with a
phenomenographic analytical approach in order to consider this phenomenon of student
discourse in the science classroom and explore the ways that teachers conceptualize this
discourse and make sense of their role within it. Drawing on frameworks of sensemaking and
positioning theory, an analysis of rich interview conversations provided insight into the pre-
service teachers’ sensemaking. The findings show that productive discourse was conceptualized
in two ways: through the goals for the discourse and the interactions involved within it. The
teacher roles described were found to encompass three related yet distinct groups: The
Cheerleader, The Coordinator, and The Collaborator. An analysis of the way these form a
hierarchical view of the scope of the teacher role as well as the intersections of each role with the

goals and interactions encompassing productive discourse is provided. The pre-service teachers'
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ideas represented an awareness of the dynamic negotiations involved in taking up these teacher
roles and pointed ultimately to the importance of relationships that build trust, care, and respect
as the underlying feature of productive discourse.

Key words: Productive discourse, teacher roles, positioning, equitable sensemaking
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Introduction

While many studies characterize pre-service teachers’ ability to engage in discourse
facilitation practice (Davis et al., 2017; Kloser et al., 2019), there is an opportunity to take one
step back and explore how novice teachers are listening to and processing student talk.
Furthermore, there have been many attempts to use a discourse analysis framework for
researchers to understand what is going on during classroom discourse (Brown, 2011; Lemke,
1999). Fewer studies explore how teachers themselves engage in this type of reflective discourse
analysis, in particular novice teachers (Johnson et al., 2019). In the present study, a novice
teacher is conceived of as a teacher new to the field, engaging in their student teaching and
subsequently teaching their first year. While they may have been present in many classrooms as
a student, their experience leading a classroom is limited, especially in contrast to an expert. For
this novice teacher, the goal of analyzing and reflecting on classroom discourse will be different
from the goal for a researcher, but the insight it can provide would be doubly valuable. The
novice teachers will uncover and build their interpretation of the discourse; and for the education
research community, it would provide better insight into #ow teachers are interpreting what
productive student talk means in the first place.

Furthermore, exploring what productive discourse means in the context of equitable
teaching and supporting all learners is an essential component to understanding student
discourse. Bang et al. (2017) charge teachers with three principles for ensuring students have
equitable opportunities for engaging in sensemaking: “notice sensemaking repertoire... support
sense-making... engage diverse sensemaking” (p. 39). By understanding how novice teachers are
engaging in these three principles (or not) starting from their prior experiences, values, and

beliefs, we can better understand how to provide robust support in teacher education spaces.
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In considering the challenges, particularly for new teachers, in facilitating classroom
discourse, this study aims to narrow the focus of inquiry to that of the role that teachers play
within this discourse. By eliciting a better understanding of the role that teachers play, we can
begin to further interrogate the environment and the facilitation moves needed for this discourse
to play out successfully. In this study, I focus on eliciting an understanding of the role from
teachers just beginning their career, immediately following their student teaching experience
within their teacher education program. The way they conceive of their role in science classroom
discourse can provide insight into how to best support their development into teachers who can
confidently and effectively facilitate classroom discourse that positions students as active
contributors. Guiding this inquiry is one main research question organized into three key
subcomponents:

1) How do secondary science pre-service teachers (PSTs) make sense of student discourse
in the science classroom?
a) How do the PSTs conceptualize productive student discourse?
b) How do the teachers conceptualize their role within this discourse?
c) In what ways do perceptions of positional dynamics emerge within these
conceptualizations?
Literature Review
Discourse in the Science Classroom
The Importance of Discourse

Discourse in the science classroom, long considered a key component of learning, has

also been identified as an essential component of the current national science standards (Lemke,

1990; National Research Council, 2012). In their review of the science classroom discourse
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literature, Bae et al. (2021) lay out the two main ways this discourse is conceptualized. The first
involves the specific, disciplinary nature of discourse, grounded in using existing scientific
knowledge in combination with novel arguments for “advancing scientific knowledge” (p. 832).
The second considers science classroom discourse as an “intercultural sense-making activity” (p.
833), where the experiences, cultures, and values of the students are leveraged as necessary
components of the learning. This second conceptualization is essential in the ability of science
discourse in the classroom to break down the barriers and gatekeeping that traditional science
discourse can have for students particularly those students holding identities that have been
historically left out of scientific discourse (Bae et al., 2021). Classroom discourse in this second
conceptualization has the potential to create a classroom environment where all voices are
valued. This in turn is related to students’ sense of belonging in the classroom (Penuel et al.,
2024) and supportive of students’ developing an interest in science (Singleton et al., 2024). In
taking these two conceptualizations together, discourse not only serves to create access into the
scientific community of practice, but it can also work to break the traditional barriers of whose
voices have been valued in that community.
Productive Discourse

Given the importance of student discourse in the science classroom for student learning
and student science identity, it is important to interrogate what this discourse looks like when it
is productive. Productive science classroom discourse has been conceived of in several ways
within the literature. Many of these ways consider the reciprocal interactions of students and
teachers. Carpenter et al. (2020), described a spectrum of discourse quality, with productive
being the highest quality. They “considered a discussion productive when a teacher both

consistently elicited student ideas and consistently moved beyond elicitation to follow up on
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student responses or press students further” (p. 2521). Similarly, Davis et al. (2017) described
this as the teacher and the students “using one another’s ideas as resources for negotiating that
collective understanding of the science concept” (p. 277). Others name the importance of the
discourse being grounded explicitly in the science content, creating authentic opportunities to
engage as scientists within a scientific community of practice (Grimes et al., 2019) and
ultimately providing access to this specialized discursive community (Harris et al., 2012).
Equitable Discourse

This authentic and productive discourse, though, can be alienating for students when it
communicates, even inadvertently, that science discourse and therefore science itself is only for
an elite group, inaccessible to many (Lemke, 1990). This alienation is exacerbated for those
whose cultural and linguistic backgrounds have been historically left out of the discipline
(Brown, 2005). In this way, equity has been an important lens through which science classroom
discourse has been considered. Kloser et al. (2019) conceived of productive sensemaking
discussions as spaces where students’ ideas can be centered as valuable tools for building
knowledge, thus positioning students as active constructors of science. Equitable centering of
students has also been looked at in how it plays out in small group discussions. For example,
Patterson (2019) named three key features of equitable group work: “student voice, visibility (of
all students), and student authority” (p. 364), which function in cooperation with one another. In
their argument, Patterson is making the case for the importance of the teacher and students
working together to “create equity” in group discussion and “deconstruct traditional interactional
styles” (p. 364). In other words, to make productive discourse equitable, intentional efforts must
be taken on by all involved, the teacher and the students, to ensure that the voices of all students

are heard and are afforded space to be used with agency and authority.

64



Facilitating Science Classroom Discourse

It has long been shown that facilitating discourse in the science classroom that is actually
productive and equitable can be challenging for teachers in many ways, and this is especially true
for new teachers (e.g., Lee & Glass, 2021).

Talk Moves

Much has been done to consider how teachers facilitate classroom discourse,
characterizing and codifying the moves teachers make in this facilitation (Windschitl et al.,
2018). Talk moves are not static or prescribed, but rather are constantly in flux. Different types
of discussions, for instance, call for different sets of moves (Lowell et al., 2022). Teacher talk
moves can be in service of advancing the science content or in service of building the necessary,
collaborative, and equitable relationships amongst students during this talk (Varelas et al., 2008).
In both cases, the teacher facilitation moves are essential for promoting classroom discourse.

In reviewing decades of work across disciplines, Michaels and O’Connor (2015) have
characterized these moves as “productive talk moves” (p. 349) in order to narrow the focus to
those that generate productive discourse and conceptualized them as a set of tools that teachers
can selectively draw on as needed given the talk at hand. They also express the importance that
these moves can have for positively positioning students in the classroom, calling them
“powerful context- and people-transforming moves” (p. 350). These types of talk moves have
been codified in teacher-facing documents as well, allowing them to be a useful tool for
supporting teacher practice and teacher education (Windschitl et al., 2018). Within pre-service
teacher education, these talk moves can be an important resource for practicing discourse

facilitation (Davis et al., 2017).
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The Teacher Role(s)

In addition to characterizing the talk moves, Michael and O’Connor (2015) connected the
use of these moves with teacher identity. Describing the potential challenges with uptake of these
tools in teacher education settings, they stated:

All tools belong to a tool kit that is associated with an identity. If we ask teachers to take

on a new set of tools, in a sense we are asking them to take on a new identity that

embodies particular values and beliefs. (p. 351)

In this sense, the practice of facilitating discourse is dependent not just on classroom
context and science content, it is also intertwined with the particular identity the teacher is
holding. Other studies have explored how teachers’ perceived identity can impact their practice.
Forbes and Biggers (2016) conceptualized how pre-service teachers’ teacher identity and
associated roles intersect with their uptake and use of curricular materials. In describing the
nature of roles, they name that “individuals tend to engage in practices that align with role-
specific expectations” to “validate, codify, and reinforce” these roles (p. 132). These roles then
inform the ways in which they use curricular materials in their classrooms.

Fewer studies have explored teachers’ conceptions of their role within classroom
discourse, though understanding the role of the teacher and teachers’ conceptions of their role as
a teacher has been considered in depth. Some studies have used images and visualizations to
interrogate teachers’ perceptions of their role, many drawing on the Draw-A-Scientist Test
(DAST) developed by Chambers (1983). In her 2011 study, Mensah introduced the DESTIN
(Drawing-Elementary-Science-Teacher-Ideal-Not) procedure, which was used to elicit
understandings of elementary science teachers’ identity development. In a similar study, Sinclair

et al. (2013) engaged teachers in drawing their conception of a teacher and then analyzed the
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drawings for the ways in which they characterized teaching as a teacher-centered or student-
centered experience. In these studies, the act of drawing allowed for expression of the teacher's
role in new ways while the drawing itself became an important reflective tool for the teacher
later on. These studies provided examples of how creative mechanisms could be leveraged to
elicit teachers’ understanding of their role.
Theoretical Framework

Making Sense of the Discourse: Sensemaking

In this study I conceived of discourse as a complex phenomenon, more than a set of
teaching moves that can be practiced and perfected. In this way, understanding classroom
discourse benefits from leveraging a sensemaking perspective that can account for the dynamic
and contextually situated nature of this phenomenon. Sensemaking has been defined in several
ways and for several contexts in the education literature (e.g., Kapon, 2017). From the
perspective of science education and learning, Odden and Russ (2018) conceptualized
sensemaking by synthesizing many of these previous definitions. They ultimately considered
sensemaking to be “a dynamic process of building an explanation in order to resolve a gap or
inconsistency in knowledge” that requires “building and refining mental models” (p. 199).
Importantly, they also thought of it as a stance toward learning, differentiating it from things like
“memorization and recall, focusing on getting right answers, or communicating existing
explanations” (p. 199). In their conceptualization, Odden and Russ also named it as a process
important for but distinct from other key processes like thinking, explaining, argumentation, and
modeling. I drew on this understanding of sensemaking as a tool for thinking about the science
classroom discourse at the heart of this study. In thinking about what constitutes productive

discourse, a sensemaking perspective was valuable to push beyond the traditional forms of
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teacher-centered discussions into more student-generated ones that require students to grapple
with ideas and draw on their prior mental models, including their prior knowledge, experiences,
perspectives, and values. Furthermore, with sensemaking being an important component of other
discursive processes (e.g., argumentation) and other science practices (e.g., modeling) it was a
useful foundation from which to approach student discourse.

Sensemaking has also been leveraged as an important tool in understanding teachers’
conceptions of teaching and teacher learning. Brown et al. (2021) used a sensemaking
framework in looking at how pre-service science teachers made sense of the ways that their
teacher education experience contributed to their evolution as teachers in practice. In this way,
they were valuing the dynamic nature of this process of becoming a teacher as well as the ways it
draws on various experiences, everything from their formal teacher education to their
experiences as students themselves back to kindergarten or earlier. Coburn (2001) took a
sensemaking perspective in the realm of literacy education, specifically leveraging a collective
approach to sensemaking. In her work, she considered the topic being made sense of (reading) as
something that “is not given but is inherently problematic; individuals and groups must actively
construct understandings and interpretations” (p. 147). I approached student discourse in the
science classroom through a similar lens, conceiving it as something that is understood in many
ways in many contexts. Similarly, I appreciated it as something that is not simple to define and
then facilitate, especially for novice teachers. Therefore, viewing pre-service teachers’
understanding of student discourse through this lens acknowledged these challenges and
complexities.

Drawing on Haverly et al. (2020) I layered onto both of these pieces their idea of

equitable sensemaking. These authors used the term in relation to classroom interactions,
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suggesting that this approach “leverages students’ ideas, experiences, and cultural resources
while disrupting power structures” (p. 63). An important part of this comes from teachers being
able to “notice and respond equitably to students’ sense-making” (p. 64). In leveraging this tool,
I conceived of student discourse as something that is not inherently equitable but something that
teachers must actively facilitate for equity. In other words, it becomes important to interrogate
the ways in which classroom discourse is not just productive, in general, but how that discourse
is productive for and with all students in ways that leverage their perspectives and experiences
and disrupt traditional structures of communication in science.
Making Sense of the Teacher Role: Positioning

It is through this lens of equitable sensemaking that an additional layer of positioning
theory becomes essential. To engage students in equitable and productive classroom discourse,
the way teachers attend and respond to student talk is important (Haverly et al., 2020). I took the
stance that an important component of these practices related to facilitating discourse is therefore
how teachers and students are positioned. In other words, what teachers are attending and
responding to within the discourse will be dependent on how they (and students) are positioned
within that interaction. An important result of facilitating productive discourse in the way that
the stance of equitable sensemaking conceives is that it positions students as constructors of
knowledge and reframes whose knowledge is valued and accepted (Haverly et al., 2020). This is
not only essential for student learning, but it is essential for positioning students, especially those
from backgrounds that have been historically underrepresented in science, “not as recipients but
as active participants in developing ideas and knowledge” (Jaber et al., 2018, p. 14). Therefore,
interrogating the ways that students are positioned within discourse is a critical component of

making sense of what this discourse looks like.
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In addition to the ways students are positioned within discourse, it was important to
consider the ways teachers are positioned or conceive of their position within the classroom
space. Considering both of these layers, I leveraged positioning theory as an essential theoretical
framing for the study. Positioning has been conceived of as a “discursive practice” (Davies &
Harré, 1990, p. 45). In this sense, the speakers within these discursive events position themselves
and others in particular ways. This can be through “interactive positioning” or “reflexive
positioning”, or the ways that one positions others or positions oneself, respectively;
furthermore, these positioning events are not necessarily intentionally done (Davies & Harré,
1990, p. 48). Within the classroom space, the way that teachers position themselves and students,
whether that is intentional or not, is derived from the context of the classroom space and the
science content and is influential for the trajectory of the discourse event itself. In this way, the
discourse event within the classroom space could be thought of in the way that positioning
theory does a storyline, or the “discursive practices within which people are embedded that
inform actions” (Green et al., 2020, p. 121).

It is important to recognize that the concept of a position within positioning theory
extends beyond the conception of a role (McVee, 2011). According to Davies and Harré (1990),
a role is more static, eliciting a particular set of actions by its very definition. These authors
differentiated this from the act of positioning which:

permit[s] us to think of ourselves as a choosing subject, locating ourselves in

conversations according to those narrative forms with which we are familiar and bringing

to those narratives our own subjective lived histories through which we have learnt

metaphors, characters and plot. (p. 52)
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I drew on this conception of positioning in the way that it better encapsulates the dynamic
and context-dependent nature of the discourse that I am considering in this study. Furthermore,
throughout the entire experience of classroom discourse, the teacher is taking on the formal role
of teacher and student of student—those formal roles will be in place regardless. In this study I
interrogated all of the other “roles” teachers may be taking up within the discourse and, in that
sense, the ways they were being positioned and positioning themselves. In this sense, I leaned
more on McVee’s (2011) understanding of the way roles and positioning can complement one
another, where a role is simply a form of a particular positioning.

Methodology
Research Approach

Here I leveraged a collective case study methodology (Merriam, 1998). A case study was
relevant because of the way that the participants involved in the study were all bound together by
the particular context of their teacher education program. Additionally, because the work within
the teacher education program was essential for understanding the experiences of the pre-service
teacher participants, considering this program as a boundary for selecting the pre-service
teachers involved was important. However, the individual pre-service teacher participants came
into this program with various experiences, perspectives, values, and beliefs. Furthermore, their
fieldwork experiences, while having similarities, were all very different. In this way, leveraging
the collective case study was valuable for eliciting a collective understanding of their
experiences in the teacher education program while still valuing the differences in their

perspectives.
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Researcher Positionality

Important to note is that I was the instructor of the science methods course in the
participants’ teacher education program. Through that first semester, I was, as Merriam (1998)
names, “participant as observer” (p. 101), with my researcher role acknowledged to students in
the course, some of whom were eventual participants in the study. However, my role as
instructor was always primary. As such, while my instructor notes and reflections became
artifacts in the study, they were generated in real-time as authentic to the role of instructor. This
positionality as instructor was important to recognize moving into the subsequent interview
conversations in the study. Because I already had a relationship with participants as their
instructor, it was important to approach recruitment and setting up the interviews with care. The
instructor inherently had an evaluative role, so it was important to break down that evaluative
role following the culmination of the course to better engage with the participants as
sensemakers within the interview conversations that followed.

Additionally, having served as a high school educator and teacher educator for over a
decade, my study design is inevitably informed by my experiences in classrooms. It was
important to recognize these prior experiences and conceptions as valuable insights while not
letting them influence the sensemaking of the pre-service teachers in the study. In other words,
my experience and insight certainly inform the way I viewed teaching and the framing for the
study, but it was important that I did not over-value these experiences and insights when
interpreting the ideas of the pre-service teachers. A concrete example of this was in the metaphor
question in the interview. These words in this question were chosen individually based on their
different meanings and relationship to types of discourse that I have experienced, both in my

own classrooms and classrooms of others. While my previous experiences informed these roles,
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the way I designed the question drawing on many different experiences allowed the question to
provide a wider range of possibilities, not just one right or wrong conception.
Setting and Participants

For this case study, I worked with pre-service teachers all coming from the same teacher
education program. This program supports prospective teachers in earning their initial
certification in secondary science and their Master of Arts degree. While there are students
enrolled in this program who are coming in with various levels of teaching experience, this
particular study followed five pre-service teachers who are coming into the program as new
teachers. The five pre-service teachers in this study were all pursuing an initial teacher
certification in secondary science, but their specializations varied, with three earning
certifications in secondary biology, one in secondary physics, and one in secondary chemistry.
Additionally, one of the participants was enrolled in a co-specialization in special education and
two participants were concurrently enrolled in the teaching residency program within the same
school of education. This degree program provided prospective teachers with both teacher
education coursework and student teaching fieldwork experiences at the secondary level (defined
as grades 7-12). In the findings section, a detailed profile of each participant is shared to provide
insight into their experiences and perspectives.
Data Collection Methods

This study was part of a larger case study in which data were collected throughout the
scope of the pre-service teachers’ teacher education experience and extending into their first few
weeks of teaching. Here I narrowed into one of the key data sources: the primary interview. This
interview occurred immediately following the culmination of the pre-service teachers' student

teaching experiences. This timeline was important to ensure meaningful reflection on the full
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scope of student teaching while still being close to the experience. The interview followed a
semi-structured protocol, which allowed for particular questions about the research aims to be
addressed while still allowing for an open and flexible conversation (Merriam & Tisdell, 2015).
The semi-structured interview protocol is shown in Appendix A. Additionally, a follow-up
interview was completed to engage participants in member checking regarding their
sensemaking in the first interview. This protocol is shown in Appendix B. Following appropriate
consent procedures, the interview was completed and recorded, and interview transcripts were
derived for analysis.
Data Analysis Methods
Analytical Approach

The data analysis process for this study drew on a phenomenographic analytical
approach. While the overall study design was developed as a case study, the analysis presented
in this study focused on a particular aspect of the data collection, drawing primarily on the first
interview with participants. In taking a narrow focus on a particular component of sensemaking
within these interview conversations, a phenomenographic approach to analysis surfaced as the
most fruitful. Phenomenography “focuses on the experiences and perceptions of phenomenon
from the perspective of others” (Koole, 2023, p. 371). Therefore, this approach allowed this
analysis to consider the perspective of the pre-service teachers in understanding both their
experiences with and perceptions of the complex phenomenon of student discourse.

In leveraging this analytical approach, I drew on a few key features of phenomenography.
First, the goal was not to attempt to find a generalized essence of experiencing a phenomenon,
rather it focused on a second-order perspective, meaning understanding the varying ways that

people experience the phenomenon (Han & Ellis, 2019). In this sense, I was attempting to build
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an understanding of how the pre-service teachers made sense of their experiences with
productive discourse, whether that experience is from classroom observations, student teaching,
or as a student themselves. Despite the initial study being designed through a case study
approach, the key questions from the semi-structured interview aligned to this important
perspective of phenomenography. For instance, rather than asking teachers “what is productive
discourse” or “what is the teacher's role in productive discourse” the interview protocol had
questions like: what does “productive’ student discourse/student talk mean to you? and which of
the following best describes how you conceive of your role in the productive student discourse
you have been describing? (see Appendix A). In this way, these questions regarding productive
discourse and the teacher role aligned to the phenomenographic cornerstone of engaging second-
order perspectives.

Second, rather than distinctly comparing each embedded unit with the case study, I
focused on analyzing the five units as a collective, allowing for categories to emerge from the set
of interview transcripts (Akerline, 2007). In this way, I was building a collective understanding
of the variations in how the phenomenon of student discourse and the teacher role within it was
understood. Third, with phenomenography the goal is to be able to represent the categories of
findings, or the variations in understanding of an experience, as an “outcome space” (Akerline,
2007). This space is a way of representing the categories in a logically connected way, ideally
showing “full range of possible ways of experiencing the phenomenon in question, at this
particular point in time, for the population represented by the sample group collectively” (p.
323). In summary, while a collective case study approach was leveraged for the methodological
design to maintain the focus on a particular group of pre-service teachers bound by their teacher

education experience, the analysis for this study, which draws on a narrow set of data within the
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larger case study, leveraged a phenomenographic approach to consider the ways that this set of
pre-service teachers made sense of student discourse in the science classroom.
Analytical Process

Organization of Data. The semi-structured interviews from the case study were
collected and transcribed verbatim. The next steps were guided by a summary of three
phenomenographic analysis approaches provided by Han and Ellis (2019). First I read through
each interview in full to gain familiarity with what participants shared. In this process, I
compiled my own set of memos to summarize each interview and pose questions that emerged
through this familiarization. Next, I chunked the transcripts into segments corresponding to the
key questions guiding the analysis (characterizing productive discourse, the value of productive
discourse, the teacher role in productive discourse). I then sorted these chunks by segment, rather
than by participant. For example, all of the interview chunks that corresponded to defining
productive discourse were placed into one document. For this stage of analysis, I leveraged
Google Docs, which allows for multiple tabs within the same document. Each tab then
corresponded to one of the segments.

Analysis of Data. Once data were segmented, I printed each segment and analyzed it by
hand, identifying the ways that the pre-service teachers were characterizing productive discourse
as well as the specific ways they characterized their role within it. Given that all five interviews
were segmented together, [ was able to compare the pre-service teachers’ characterizations,
looking for similarities and differences in their ideas. Doing this first level of analysis by hand
was a personal decision to get closer to the data and ultimately closer to the experiences and
sensemaking of the pre-service teachers. I then continued with an analysis of how the pre-service

teachers characterized productive discourse. Once I had identified the relevant segments of the
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interviews following the first level of analysis, I imported them into Nvivo to engage in more in-
depth coding processes. I began by using descriptive coding for each statement that characterized
productive discourse. The unit of analysis in this case was considered an idea unit, or one
complete idea shared by the pre-service teacher. I limited each idea unit to one code, separating
the statement into multiple units if necessary. Once this coding was complete, I sorted the codes
into distinct categories and used those categories to represent the ways that the pre-service
teachers characterized productive student discourse.

A similar approach was leveraged for the analysis of their understanding of the teacher
role within the discourse. In this case, though, I used the first level of analysis to identify the
teacher roles that were named within each interview. I intentionally chose language that was
used by either the participant or me within the conversation to ensure that this coding was as
close to the meaning of the interview as possible rather than an interpretive step. Once I
established terms that described the teacher role, I used those terms as the codes with which to
formally code each interview segment in Nvivo. I left a code of “other” as a possibility as well to
identify the articulation of a role that did not fit within any of those already identified.

Following this coding I was able to pull representative examples for each code (role).
Using these examples, I summarized the key features of each role. Then, using a comparison of
these summaries I created a set of categories that could “stand distinctly” to one another and
“reflect the variation” of meaning (Han & Ellis, 2019, p. 5). These categories were then analyzed
together to understand the ways that they were related to one another hierarchically and logically
as well as to ensure that the distinct categories could not be collapsed further (Han & Ellis,
2019). Once this was completed, I began the process of making sense of the outcome space

through figures and writing.
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Validity, Reliability, and Rigor

A clearly designed and rationalized member-checking step was essential to ensuring
credibility of the study (Adu, 2019). A follow-up conversation was completed several weeks
after the initial interview to address new questions and engage in member checking on the
participants’ previous conceptions of productive discourse and their role within it. Within this
conversation, I shared the different roles they conceived of and my interpretation of these roles to
understand how that resonated with what they remembered of their ideas at the time. I was
cognizant in recognizing that their ideas may change over time, so we were able to unpack both
their thinking at the time of the first interview and resonance with their current thinking at the
time of the follow-up.

Through the data analysis process, key steps were taken to strengthen the reliability of the
study. A systematic approach to analysis was taken, keeping a clear record of the coding rounds
and examples of each code. This process was done through Nvivo to have a clear record that
could be accessed at each step of the analysis process along the way. Additionally, I engaged in
dialoguing regarding the findings with people both familiar with my research questions and those
unfamiliar. This allowed me to process the outcome space while getting feedback from outside
perspectives to check my own biases in conceptualizing the emerging categories.

Limitations

Regarding the analytical approach, phenomenographic analysis emerged as a useful tool
following the completion of the interviews in the case study and revision of the research
questions. However, the entire study itself was not designed from the outset using a
phenomenographic methodology, rather a case study was employed. Therefore, the participant

group was relatively small, drawing on only five pre-service teachers. While valuable in a case
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study for allowing rich descriptions of each participant (Merriam, 1998), the small sample size
can potentially limit the scope of the phenomenographic findings.

Within the interview component, I leveraged the metaphor question, which provided
words for the pre-service to choose from in conceptualizing their teacher role. Despite having the
option to indicate other words, which many did, providing the roles upfront has the potential to
influence the range of possibilities that the teachers were considering. I addressed this by
including that question toward the end of the interview, allowing for analysis of the teacher roles
that emerged in the organic conversation prior to support or add to the responses to the metaphor
question. Additionally, the member checking done later on helped to support the choices of the
words that participants made in the first interview. This is also in alignment with a common
challenge of phenomenographic analysis that Akerlind (2024) describes, which is that it is
important to not just take what the interviewee shares at face value. Further probing and
questioning are required to understand and make sense of the meaning shared in the interview.
Therefore, exploring not just the answer to the specific metaphor question but to elicit ideas from
related questions and further probing questions was essential.

Findings
Participant Profiles

While all participants shared a similar trajectory of their teacher education program, they
had very different experiences within their student teaching classrooms, and all carried with them
varying perspectives from their own educational experiences leading up to the teacher education
program. A brief profile of each participant is shared below to provide context for what the

participants described as their key educational experience as well as the context around their
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student teaching classrooms. Pseudonyms are used in all cases to protect the privacy of
participants.
Leana

Leana was preparing for her teaching certification in secondary biology. She self-
identified as a White woman and a native English speaker. Another salient identity for her was
her age, as being closer in age to her students afforded certain advantages yet also could present
some challenges. Being in her mid-twenties, this felt like a particularly important identity marker
for her as a high school teacher. She also recounted her experience as an athlete as being
important to how she viewed her perspectives on the role of a teacher. Leana grew up in the
suburbs outside of the city in where she was enrolled in her teacher education program. Her
student teaching experience was in a high school biology classroom, consisting of a significant
percentage of students with individualized education programs (IEPs). In describing her student
teaching experience, she shared a lot of the same backgrounds as her students. Most of her
students were also English speakers and grew up in similar circumstances to her. Many of them
identified as White as well. Her first observational fieldwork placement was similar, though it
took place in a middle school in a different neighborhood.
Oliver

Oliver was preparing for his teaching certification in secondary biology and special
education. He self-identified as a White male and a native English speaker. He came from a
family of educators, his mother being a professor and his father a high school teacher. In
recounting his previous education experiences, he remembered being in resource-rich schools
from kindergarten, and his high school was one where students all came from the same local

town. He was in a lot of Advanced Placement (AP) classes, which was intellectually stimulating,

80



but he remembered teachers leveraging that AP status as a way to “control” the class. When he
began his student teaching experience, he grappled with what expectations in non-AP classes
might look like and how to hold students of all academic levels to similarly high expectations.
His student teaching experience was in a linguistically, racially, ethnically, and
socioeconomically diverse school. This was different from his experience as a student in the
sense that, within the city where he was student teaching, students were coming from all
different neighborhoods. This prompted Oliver to be thoughtful about the different ways that
students might be drawing on cultural resources when engaging in discussion. He shared a
reflection he had after learning from a multicultural educator regarding the ways that hierarchical
roles within structured groupwork can lead to prioritizing White and middle-class cultural values
whereas creating more specialized roles that are on collaborative and equal footing could break
down these traditional roles.
Mariana

Mariana was preparing for her teaching certification in secondary biology. She self-
identified as a Hispanic American woman whose native languages were both Spanish and
English. She described herself as a learner who always wanted to “excel academically”, but one
that did not always feel comfortable sharing her voice unless specifically called on. For Mariana,
this extended a sense of empathy for other quiet or even “socially awkward” students that she
had in her classrooms. This extended into other ways that her identities, for example as a woman
in science and a dual-language speaker, to help her to connect with students and place herself in
their corner. She described this also for students who struggle with mental health, as someone
who had been deeply involved with the National Alliance on Mental Illness (NAMI). Mariana’s

student teaching took place in a middle school science classroom with a biology focus. She had
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already been at that school in her previous observational fieldwork placement, but her student
teaching class was new for her. She described this class as having more advanced or specific
learning needs compared to the class she was observing prior. She also described her student
teaching placement as being diverse racially, ethnically, and socioeconomically. Additionally,
she noted that while many of her students came from the local neighborhood surrounding the
school, other students did not live in the local neighborhood.
Abby

Abby was preparing for her teaching certification in secondary physics. She self-
identified as female and White, with English as her native language. She is a physicist, which she
recognizes can be portrayed as serious and masculine, so she makes conscious attempts to not cut
off those “unserious or unmasculine” components of her being. She finds this to be particularly
important in the way she is modeling for her students what a physicist looks like. In recounting
her own educational experiences growing up, she remembered more of a “sit and receive” style
of education, more similar to what she called the “banking model”. This was an important
reflection for her in that her teacher education experience prompted her to think more creatively
about how to engage students more directly in practices of learning. Throughout her student
teaching experience, Abby was in a school that she described as being predominantly White and
affluent students. She commented on the fact that it was interesting to be in a classroom where
she shared many of the identities as her students, especially in contrast to having been in
classrooms where that was not the case, though she did not feel that those differences or lack

thereof necessarily shaped the overall value she placed on student discourse.
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Michelle

Michelle was preparing for her teaching certification in secondary chemistry. She self-
identified as female and Asian, having grown up in Hong Kong. She recalls her whole K-12
experience as being very lecture-focused, though this was very common culturally where she
was from. Interestingly, Michelle reflected that because in-class time was so lecture-focused, she
had to spend a great deal of time outside of class doing the learning on her own. She contrasted
this with her experiences in American classrooms, where the focus was more on the learning
happening inside the classroom. She appreciated this difference, and it impacted the way she
viewed her teaching, leading her to consider how she could create more space for students to
engage in “learning” rather than lecture during class time. In her student teaching experience,
Michelle was in a high school chemistry classroom at a school where nearly all the students had
strong previous academic performance in their middle schools. The school was diverse racially
and ethnically, with, as she described it, about 50% Asian students, 20% Caucasian students, 10
to 20% Hispanic and 10 to 20% African American students.
Characterizing Productive Discourse

To make sense of the teacher role within productive student discourse, it was important to
define what is meant by productive student discourse in the first place. Grounded in the goal of
engaging pre-service teacher participants in sensemaking around discourse and drawing on the
key framework of positioning pre-service teachers as co-constructors of meaning, I did not
define “productive discourse” for them; rather we established our sense of this term at the outset
of the interview conversation. While the five pre-service teachers had variance in the way they
conceptualized productive discourse, they all coalesced around two key features: the interactions

involved in and the goals of the discourse.
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Interactions in Productive Discourse

Types of Interactions. According to the pre-service teachers, productive discourse can
involve many types of interactions: it can occur between students, between the teacher and a
single student, and between the teacher and many students. Additionally, productive discourse
can occur between student partners, within small groups, or amongst the whole group. In this
sense, the specific type of interaction was not what dictated the strength of the discourse; other
features of the interactions were more important. For example, multiple teachers noted the
importance of gestures and body language within the interactions. Leana noted the importance of
how “you portray yourself as a scientist in a listening space, so kind of that aspect of body
language.” Michelle noted the value of “facing each other”, further expanding on how one
physically engages in productive discourse.

There were also important notes about listening and the way ideas build off of one
another. As Leana put it, it is “students communicating with each other” and “that aspect of
talking with each other and listening to what someone else has to say.” However, none of the
pre-service teachers mandated that productive discourse was completely initiated and managed
by students, even though student-centeredness was an explicit goal in all of their classrooms.
This meant that teacher involvement in productive discourse was essential, though that teacher
involvement could take many forms. As Leana continued to describe it, it was the importance of
“having that outlet of where you’re able to talk to the teacher.” For Abby, it was possible that
you could have “productive discussion even if the teacher is the one bouncing back and forth.”
Abby further summarized this in the following way:

Discussion is going productively if students are responding to each other; it doesn't have

to be directly...it doesn't have to be, like, spontaneously, I think, because, especially
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when you're starting with discussion, that could be tough. But if students are referencing

things that have been contained in other students' answers, that's one thing where I'm like,

okay, we're clearly listening to each other and working together.

In other words, teachers still play an important role in student discourse, even when the
desire is for students to be working together and directly building off of each other. However,
there was a recognition that the student-centeredness here did not just mean that students were
talking. Abby went through an evolution of what this idea of student-centeredness really was:

I still remember my first lesson. Even after a whole semester of talking about ways to

make things student-centered, it was still mostly a glorified lecture, like there were

moments where I would stop and be like, ‘Okay, what do we think about this? What do
we think about this?” And for me, as like, you know, a baby, baby teacher, that was like,

‘I'm making things student centered. I'm asking them what they think.” But then it was an

evolution of ‘oh, it really really needs to come from them, not just, ‘here's this topic, what

do you think?’

In this way, there was a priority of student-centeredness, but what this actually meant was
an evolving concept for the pre-service teachers through their teacher education experience.

Trust and Rapport. Importantly, though, within these interactions, a common thread for
the pre-service teachers was the essential nature of a sense of trust and rapport within these
interactions, regardless of who they were between. This came up in many areas of the
conversation across all five pre-service teachers, and was represented by ideas like trust, rapport,
comfort, and safety. All of these relational components were essential for discourse to be
productive. Oliver said, “relationships are important” and students must “feel safe with one

another.” Abby called this having an “equal dialogue” where the different participants were
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equally respected and valued. These relationships were important both between teacher and
student and between students. As Leana recounted an example of productive discourse she saw
she noted that the teacher “had this relationship with the students that then the students were
building their own relationships between themselves.” In this way, the positive rapport between
all participants was noted as being valuable for the success of the interactions within the
discourse.

Goals of Productive Discourse

Different Types. Much like there was not one type of interaction that resulted in
productive discourse, there was also not one type of discussion that would result in productive
discourse. Many of the pre-service teachers talked about these different discussions in terms of
their overall goals. Michelle took the step of trying to characterize three main types of discussion
that could be considered productive: the first was an introductory conversation, which could be
about generating initial ideas or even discussing the goals of the activity they were about to do.
She characterized the second as collaboration in small groups related to some sort of guided
activity. The third was more of a robust whole-group discussion that is more student-generated
rather than guided. All the pre-service teachers shared various types of discussions they would
consider productive, as exemplified by this one participant's characterization.

Figuring Something Out. Within all these types of discussion, though, what made them
productive discourse was how there was something unsettled that needed to be discussed to be
figured out. Many of the pre-service teachers described examples of discussions that we might
characterize as a sort of IRE form (initiation-response-evaluation) where the teacher asks a
question with a right or wrong answer, elicits a response from one student, and then confirms its

accuracy. In all of these cases, the teachers noted that this would not be considered productive
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discourse. It might be talking, but they would not classify it as productive because it did not meet
the interactional, collaborative, and complex criteria they had been considering.

What was being figured out was often characterized by the pre-service teachers in two
ways: a question or a phenomenon. While it could be possible for the question or phenomenon to
be student-generated, this largely was in reference to the guiding question or anchoring
phenomenon that the teacher intentionally crafted in order to generate rich discussion within the
lesson. Ideally, according to Oliver, this phenomenon is “complicated enough...to have different
interpretations.” These opening questions and phenomena should also allow students to “use
their prior knowledge and previous experiences to draw connections” to them. Many noted the
intentionality with which these experiences are generated is important.

The Talk as the Goal. A final note that many shared was that having productive
discourse can be a goal in and of itself, outside of any specific content or activity. For some this
goal was named explicitly and for others, this came out of a discussion of the value of having
classrooms that prioritize productive discourse. Oliver continued recounting productive discourse
he had seen, describing the content of the discussion and then saying, “but really, they were
practicing just talking with one another and thinking about the world.” Abby shared a similar
sentiment when describing a discussion centered around figuring out Newton’s Third Law. She
said, “the talk part is important. It’s not just student contributions to the [scientific] law but it’s
also the fact that...it’s the exchange.” In recounting a similar discussion, another pre-service
teacher pondered the idea of having the assessment of the learning be the discussion itself. In
other words, if we lift up the discourse as an equally important goal of the science content, it

could be an important “incentive” for teachers.
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In all, the pre-service teachers conceptualized productive discourse in a variety of
overlapping ways. There were a variety of types of discussions that could lead to productive
discourse; but in all types, there was a sense of intentionality around the lesson goals and the
classroom environment that were important. In this way, while the goal of the discourse is to be
student-centered, the teacher inevitably has an essential role.

The Teacher Role Within Productive Discourse

Once we characterized what was meant by productive discourse within the science
classroom, participants were able to expand upon their role within this discourse. This
characterization arose primarily in the following ways: through responses to a direct prompt in
the semi-structured interview regarding how they viewed their role, implicit ideas of their role
shared within the conversation as a whole, and responses to the metaphor question posed toward
the end of the interview conversation (which of the terms best describes your role in productive
discourse: coordinator, conductor, chief executive, cheerleader, coach).

Analysis of the interviews led to the identification of eight additional terms that pre-
service teachers named when describing their role in productive discourse. These eight terms
combined with the five presented in the metaphor question became the 13 distinct categories
encompassing the different roles that the pre-service teachers conceptualized for themselves. By
using these participant-generated terms along with the predetermined ones provided in the
interview, I ensured that the roles considered were derived directly from the language of the
conversation and not as an interpretive layer after the fact. In coding the interview transcripts
with these roles, I allowed for a code of “other” to capture any roles that were described and did
not fit into one of these 13 categories; however, there ended up being no role descriptions that

required the classification of other. Following an analysis of the coded excerpts, the roles were
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combined based on their similarities. Three distinct groups of roles emerged: The Cheerleader,
The Coordinator, and The Collaborator. These three groups along with the classification of each
of the 13 categories are shown in Table 3. “Chief executive” was the one term not classified into
one of the three levels because either the teachers did not select this in describing their role or
they explicitly stated that this would nof represent their role.

Table 3

Terms Used to Describe the Teacher Role in Productive Discourse

Group Participant Generated® Researcher Generated®
Level 1: The Cheerleader Supporter Cheerleader
Level 2: The Coordinator Guide Conductor
Catalyst Coordinator
Detective
Moderator
Level 3: The Collaborator Liaison Coach
Role Model
Learner
Not Applicable® Chief Executive

®These terms were generated by participants throughout the interview conversation both

spontaneously and in direct response to the question regarding the teacher role.

®These terms were used in the metaphor question posed to participants in the interview.

°This term was not selected or it was explicitly named that it did not describe the teacher role.
The three groups of roles identified were then compared to identify how they related to

one another. A multilayered picture emerged of the increasing sophistication of the roles as

described by the pre-service teachers. To convey this, I describe the three groups of roles as

levels, with level three being the most complex set of roles. This level, which I termed “The

Collaborator” is the most complex in terms of the skill set required and because of the fact that it

requires components of the roles in level one and level two. Next, I further described each level
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of roles, discussing how the pre-service teachers characterized the role as well as how they
positioned the teacher and students within classroom discussion based on these roles.
Level 1: The Cheerleader

The first level of the teacher role in student discussion was The Cheerleader. This type of
role was commonly presented by the pre-service teachers. It encompassed the role most
commonly chosen in the metaphor question at the end of the interview: cheerleader. The other
term used by participants to describe the role was supporter. Representative examples of how
these terms were used to describe the teacher role are shown in Table 4.
Table 4

Representative Examples of Roles Within the Cheerleader Group

Group Category Representative Example
Level 1: Supporter And then I think I had the habit of whenever a student gave an
The Cheerleader answer that one might say, isn't 100% accurate or correct, |

wouldn't say, ‘no, that's wrong;’ I'd say, ‘okay, that's a valid
answer, good thinking.” And then I'd build on it. (Mariana)

Cheerleader ~ Cheerleader is more to encourage students to speak more. That's
something that I want to do because I know some students, they
are afraid of being...they are afraid of failure. So that's why you
always give positive feedback to make them feel confident to
answer the question. (Michelle)

Being a Cheerleader. The categories of supporter and cheerleader were collapsed into
the overall role of The Cheerleader. This role was often characterized by a sense of
encouragement as it relates to student discourse, and this encouragement was important not just
for individual students but also for the classroom environment that was needed to support
productive discourse. For the individual student, this cheerleader role could serve to boost
student confidence in speaking out. Michelle described the importance of this noting that some

students “are afraid of failure. So that's why you always give positive feedback, to make them
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feel confident to answer the question.” This role was also important in the way it could help to
build a comfortable space for students to engage in discourse. Michelle further described this
supportive environment saying they need to have “a safe place for students. And then [I]
emphasize that there’s no right answer, so the thing that we want to hear is your answer.” This
idea of a “safe place” was a common thread, also characterized by the level of comfort in this
classroom and the level of respect between the teacher and the students.

Positioning Students. The idea of being supportive and encouraging for students is
undoubtedly important and likely shared by most teachers when it comes to creating space for
productive student discourse. However, there was an interesting way that, in describing this role,
the pre-service teachers were either explicitly or implicitly positioning students as lacking the
skills necessary to engage in productive discourse on their own. For instance, the role of
cheerleader might be important for a student who “struggles with the questions” because “you
don’t want to discourage them,” as Michelle shared. In this way, if a student is struggling to
engage with the discourse, the cheerleader role can help to boost their confidence and encourage
them to share their voice.

Interestingly, this importance also came up concerning a perceived struggle on a larger
scale: students had not been given the opportunity to engage in this productive discourse before
and therefore would be more likely to struggle with it. Abby described what might be important
to communicate to students after reflecting on her own student teaching experience: “If your
students are not used to having their voices be a necessary part of the classroom, like, ‘yes you
shared, you did something that was scary, and you contributed to our classroom;’ that’s

definitely a cheerleader.” This role as the cheerleader positioned students as those needing
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validation and positioned the teacher as the one who could provide that, all in service of
increasing student voice in the classroom and strengthening the student discourse.
Level 2: The Coordinator

The second level of the teacher role was be described as The Coordinator. It centered
around the way the teacher was designing and managing the classroom space to facilitate the
student discourse. This role built on the first level of The Cheerleader. The goals of the
coordinator were still to be encouraging for students and to strengthen their participation in the
discourse; however, it extended into the ways that the teacher could use their lesson design and
facilitation to do this. Where the cheerleader was almost on the sidelines, the coordinator was
intimately involved with the orchestration of the lesson. Many roles shared similarities in their
focus on leading students through the discourse, which is what prompted collapsing them into
this larger level. The six roles (categories) and a representative example of each are shown in

Table 5.
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Table 5

Representative Examples of Roles Within the Coordinator Group

Group

Category

Representative Example

Level 2:
The
Coordinator

Conductor

Coordinator

Guide

Catalyst

Detective

Moderator

Conductor is more like crafting the questions, how you can craft the
questions, because the questions that you ask are kind of directing
the conversations. Right? So that's why I feel like, because
sometimes when I circulate around the room, I would think about
the questions that [ want to check in with them. So, it's more like,
conductor crafting the questions to direct conversation. (Michelle)

Coordinator, [ would say, yes definitely, especially early on being
like: “Okay. What do you think? What does your partner think?” If
discussion isn't flowing: “Can anybody agree with that? Does
anybody have a disagreement?” So yes, in the way of both creating
the structure of, you know, whatever discussion, and also in real
time kind of helping it flow. (Abby)

But I'm not here to just stand up and talk at you; I'm here to help you
find what answers you want and navigate as maybe a guide rather
than someone who's just in charge. (Leana)

I feel like a catalyst where you sort of put whatever infrastructure
needs to happen for them to have a good conversation, but you're
not necessarily the one trying to get them somewhere. (Abby)

In those discussions, I feel like when I'm at my sharpest, I'm more
like a detective. I'm trying to understand what's going on with the
students. And I'm kind of traveling around, they're having their
discussions, and I get to be like Holmes or Perot or something, and
just like try to figure out what's going on. (Oliver)

In the examples that I've seen, the best that I've watched, the
discussion is directly between students. And the teacher is more like
a moderator, almost like they ask an occasional question. (Oliver)

Being a Coordinator. These categories in Table 5 were collapsed into the overall role of

The Coordinator. Much of this role centered around the logistics of the discourse: the questions

posed, the structure of the lesson activities, and the way students were seated or grouped. A

commonality with all of the roles in this group was in how the pre-service talked about the

importance of the structure involved in being a coordinator. In recounting an example of this that
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he observed, Oliver noted that it was “really ritualized.” Abby reflected similarly saying, “I don't
know if I realized how much work needed to be put into making [it], like how intentional that
needed to be.” The coordinator needed to have a strong understanding of the goals of the lesson
and had to plan effectively to be able to get students engaging in discourse on their path to
reaching those goals. In a big picture sense, this was guiding the development of a culminating
product that “took multiple people’s contributions and...is moving us toward whatever objective
I have in mind,” as Abby described. In a narrower sense, Michelle named that this could be
designing “handouts with guided questions...which may allow students to work to learn as a
group.”

This structure and intentionality were not just in the pre-planning of the lesson or the
setting up of the classroom, though, it was also in the way that the teacher engaged with the
students throughout the productive discourse. The teacher role here is very active. Following the
intentionality in the planning, the productive discourse begins with the teacher acting as a
catalyst that provides the phenomenon or question to kick off a good conversation. Then
throughout the conversation, the teacher is like a detective, looking for signs that students are on
the right track toward that pre-planned goal, and then like a moderator or coordinator pivoting
conversations or re-initiating collaboration between students based on their findings. All of these
comprise what the coordinator is doing throughout the lesson to facilitate productive discourse;
and in taking on these roles, the coordinator is still supporting students, but rather than just
cheering them on or encouraging individual students to share out as in the role of the
cheerleader, the coordinator takes a more intentional approach to encouraging and supporting

collaboration within the talk.

94



Positioning Students. It is important to note that while the coordinator was intimately
involved in this facilitation, there was still an underlying goal of ensuring that students’ voices
and ideas were centered as much as possible. In describing one of the “best” examples of student
discourse he had seen, Oliver shared that “the discussion is directly between students, and the
teacher is more like a moderator.” In recounting their role Leana said, “I'm not here to just stand
up and talk at you like I'm here to help you find what answers you want.” This sentiment of
centering students arose frequently, indicating the way that the structured nature of the
coordinator could still support the goal of positioning students as active participants in the
learning experiences.

Questioning the Role. A common thread when discussing this role of coordinator,
though, was the way that the pre-service teachers questioned whether the structure that came
with this role was always needed or was just needed in specific circumstances. Some wondered if
the structure that they put in place for discussion norms was important because of the age of the
students. Mariana was talking about a moment when, in a discussion, she was questioning
whether letting students call out was okay or whether she should institute a hand-raising
requirement. She said, “I think I might accept that as okay behavior to call out and answer as a
group. But, you know, especially with younger kids, keeping an orderly classroom can be more
important, I guess.” There was a sense of questioning in her sentiment here, wondering about
whether this structure was needed or not. Oliver shared a similar note when describing an
example of productive discourse that they had seen: “It was really ritualized, but I think you kind
of need that [in] middle school.”

In addition to questioning when this role is needed in terms of student age, another line of

questioning was about when this role is needed in terms of the experience levels of the teacher.
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Talking about their experience using a regimented collaboration protocol for students, Abby
pondered this: “I was only there from late January to late April...I wonder if I had had those
students for a whole year, and I had started with kind of the knowledge I finished with would I
have been able to kind of, my question is, whether those supports are always necessary, or
whether they can be taken away over time.” Mariana commented on this concerning their status
as a novice teacher, “I’m not as good at going with the flow, probably as a new teacher. I don't
have the confidence and control of the classroom to just let the class be guided by questions.”
The teachers recognized the importance of the structure that came with the role of the
coordinator but questioned whether this level of structure would be needed as they gained the
experience to be able to direct the classroom in less rigid ways.
Level 3: The Collaborator

For the previous two roles I leveraged one of the terms from the metaphor question in
their naming. However, for this third role, I chose to create a new term that was not presented in
that question. This third role emerged from an interplay between many of the ideas shared by the
pre-service teachers—it was not a role I had necessarily conceived of in this way previously. To
do justice to the emergence of these novel ideas, I spent time in my reflective analysis
identifying a word that attempts to capture the spirit of this role. While collaborator can take on
meaning in many venues, [ am inspired by the use of the term in music, where a collaboration,
ideally, is a sort of equal partnership with each contributor bringing their unique skill sets and
perspectives, creating something new together.

Relative to the others, this third level of The Collaborator represented the most complex
role. When naming a similar role (coach), Abby said, “coach, I think for me, is aspirational.”

While it draws on components of cheerleader and coordinator, it extends beyond them and
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encapsulates a sense of expertise, both for the subject matter and for the students as individuals.
The four roles (categories) and a representative example of each are shown in Table 6.

Table 6

Representative Examples of Roles Within the Collaborator Group

Group Category Representative Example
Level 3: Coach A coach is somebody who has all these skills, and they're, kind of,
The passing them on to you so that you can fill up your own skills. But
Collaborator [they] kind of understand the best way to bring out the best in each

student. Or, a coach wants you to do your best, and they're finding how
they can pull out your best from you. (Leana)

Liaison I sort of felt like I was a bit of a liaison between, you know, the physics
community and them. Because at the end of the day it's also not like
they (students) can make as many observations as they want. They can
come up with laws, but they also need to know what the scientific
community thinks about it and if it aligns with what they think or not.
(Abby)

Role Model By the way your teacher interacts with another peer, are they setting an
example of how science should be done, I guess, how science is
done...but incorporating that, the teacher, somewhere, has to fit into
being a role model...

There was already this foundation of respect...and the teacher very
much also respected that foundation, where students could feel
comfortable, just talking to each other, and not raising their hands,
sharing. Okay, that person shared. The teacher calls in the next person
they share, but this, like, or more organic way of communicating with
one another...but from what I saw, the teacher didn't play like a huge
role, but kind of had this relationship with the students that then the
students were building their own relationship between themselves.
(Leana)

Learner But I'm also here to learn from you and learn something new as well.
So I think the teacher, not like...knows everything like the end all be
all, but more incorporates themselves as like, “I also know a lot about
this topic, but I don't know everything” (Leana)

Being a Collaborator. These categories of coach, liaison, role model, and learner were
collapsed into the overall role of The Collaborator. In this role, the teacher assumes a level of

expertise that the other two roles of the cheerleader and the coordinator do not necessarily
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require. First, is the level of expertise in the field of science. There is a recognition here that the
teacher is the one in the classroom with an advanced understanding of specific science content
and skills. This did not take away from the goal of student-centeredness in discussion; rather it
was a recognition that the teacher has much more experience, in particular formal experience, in
science and therefore can share that experience and expertise with students. In this collaboration,
the teacher was bringing that disciplinary expertise that the students may not yet possess.

The second level of expertise came related to the students themselves. To be a
collaborator, you need to know who you are collaborating with. You need to know how to
support each student with their specific needs and how to make each shine in their way. This
came out for the pre-service teachers in a few ways. For instance, Leana shared that this role was
about “understanding how you can pull the best out of everybody, and you are giving them the
tools they need to do their best.” Abby related this to what she conceived of as the “coach” in
discourse saying that they embody this, when “somebody contributes something and then I help
them to deepen their answer or have a richer conversation.” Where a cheerleader encourages and
a coordinator sets the structures for contributing, the collaborator knows about the student as an
individual learner and then can provide the collaborative tools necessary to strengthen their
specific ability to contribute in discussions.

In both of these levels of expertise—knowing the science and knowing the students—
there was an embedded sense of responsibility to the students, to the discipline, and to the
authenticity of experience. To the students, the responsibility was to know them individually as
learners or, as Mariana said, “to get insight into how the student is interacting with other students
and why that might be.” To the discipline, the responsibility was to communicate “what the

scientific community thinks” regarding the content being discussed, as Abby said. The
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responsibility to the authenticity of the experience for students comes in the way that the teacher
is modeling effective communication within the context of the lesson. For instance, Leana
described how the teacher can be a role model for scientific discourse posing the question, “by
the way your teacher interacts with another peer, are they setting an example of how science
should be done or, like, how science is done.”

It was in this sense of responsibility that the teacher needed to position themselves as a
learner as well. This seemed to be what escalated this role beyond an expert that would just
lecture students to a fellow scientist that can create an authentic science community within the
classroom. Abby shared an example of a discussion in her student teaching classroom that
seemed to exemplify this feeling for her. Students were analyzing data based on measurements
they had just taken in a physics lab regarding equal and opposite forces as per Newton’s Third
Law of Motion. In comparing two of the measurements, she said that they looked the same,
drawing on her physics expertise in understanding meaningful levels of precision in
measurement. However, to the students, these numbers were different, so was it really true to call
them the same? This launched what felt like a very productive discussion about data collection
and precision. As she described:

I felt like I was a fellow scientist in that moment because I was like, ‘you just pointed out

a flaw in my methodology...do you want to come up here with me? Let’s zoom in[to the

data display].” So we ended up zooming in and having a conversation about, like, ‘okay,

what are the things that could have caused this actual difference in forces.’

This turned into the students thinking about how to test the precision of the instruments,
to which she “truly didn’t have an answer.” This moment of being a fellow scientist and a role

model for how to grapple with data analysis, pose new questions, and investigate how to answer
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them, felt, as she described it, authentic. In this way, she was exercising her responsibility to the
students, to the discipline, and to the authenticity of the experience, which created this impactful
moment of student discourse for her.

Positioning Students. An interesting nuance with this role was that, while it centered
around the expertise of the teacher, the pre-service teachers frequently expressed the ways that it
was important not to let it position students in a subordinate way within the classroom discourse.
Some placed value in having discourse feel like an “equal exchange of ideas” (Abby) where
student ideas were valued in the same way that the teacher ideas were. Some described this in the
way that the teacher could position themselves as learners just like the students. As Leana said,
“I’m also here to learn from you and learn something new as well... [the teacher] incorporates
themselves as like, ‘I also know a lot about this topic, but I don’t know everything.’” This
positioning seemed to also be part of what differentiated this role, which was grounded in
expertise, from that of an authoritarian or perhaps a more traditional didact that conceives of
students as empty and waiting to be filled with information.

Questioning the Role. This positioning, though, led to some questioning around this
role, in particular how to execute this role authentically. For Abby, the goal was to be able to
engage as a “fellow scientist” in the classroom, such that she was helping students to engage in
science authentically alongside them as the teacher. However, this brought up an interesting
conundrum for her:

If you’re all being scientists, that implies a sort of equality in the classroom, right? Which

is making me think, how do you engage in an equal discourse if there is an undeniable

difference in experience and knowledge? How can I have an authentic discourse with a
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student if I know what they are saying, for example, goes against the scientific

consensus?

In this moment, Abby was grappling with how to simultaneously position everyone in the
room as scientists while also positioning herself as more expert in the discipline compared to the
students. This positioning was important, but how to do it in practice presented a challenge.
While this role was grounded in a sense of expertise, how to wield that expertise was something
that the pre-service teachers grappled with as they made sense of it.

Making Sense of the Many Roles: Negotiating and Navigating

It is important to note that these three groups of roles were not considered to be mutually
exclusive in that the teacher is only one of these roles in their classroom, nor that they work their
way from the least to most complex as they gain expertise. In fact, all pre-service teachers
expressed that the role of the teacher in productive discourse would necessarily change, given a
range of factors, from the objective of the lesson to the grade level to the students in the
classroom to the school community as a whole. The ways that these three groups of roles were
discussed implicated the particular contexts in which these roles might be most relevant. Each of
the roles required different types of knowledge and could be used in different ways. Furthermore,
each of these roles seemed to either implicitly or explicitly position students in different ways as

a result. Table 7 summarizes the comparison, a type of outcome space, of the three roles.
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Table 7

A Comparison of the Three Role Groups

Cheerleader

Coordinator

Collaborator

Leverages
knowledge of...

Used for...

Positions
students as...

classroom environment,
student motivation

creating an encouraging
environment,
building student
confidence

requiring validation

classroom environment,
science pedagogy

creating collaborative
environment,
structuring collaboration
between students,
setting up question or
phenomenon to discuss

requiring direction,
emerging agentive actors

classroom environment,
science content,
science pedagogy,
individual student needs,
scientific community

creating an authentic
environment,
meeting individual
students’ needs,
structuring collaboration
with students and teacher,
engaging in legitimate
scientific ideas

collaborative actors,
“fellow scientists”

While there was overlap in the three roles, they represented the distinct ways that the pre-

service teachers were negotiating how they were positioning themselves within productive
discourse given a variety of factors. For instance, the cheerleader role was often referenced in the
general sense of the classroom community, wanting to build students’ confidence in sharing their
voice. Some teachers said that this was especially pressing if they sensed that their students were
not used to being asked to share their voice in the classroom. In this way, they implicitly
positioned students as needing validation, or support, in becoming vocal participants. The
cheerleader role was less concerned with the specific lesson, or the specific content being
addressed. This is where the coordinator comes in. The coordinator was cognizant of the
particular goals of the lesson and of pedagogical strategies for reaching those goals. This requires
skill and thoughtfulness both in the planning before class and in the “detective” work during the

execution. Yet there was always a student-centeredness to this guidance, in that the guidance was
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in support of having “students want to learn as a group” (Michelle). The third level, the
collaborator, represented an interesting release of control on the part of the teacher. This did not
mean that the teacher did not have an active role. Instead, the students and the teacher were more
on a more level playing field, the teacher facilitating through moves that were specific for the
individual student needs and authentic to the science discipline. It is important to note that in this
role the teacher was not required to give up their expertise as a scientist and pedagogue. Rather
that is a source of knowledge they were drawing on. Figure 3 shows a representation of the
interaction between teacher and students within these three roles.

Figure 3

Representation of the Teacher-Student Interactions Within Each Role
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! ! N
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The Cheerleader The Coordinator The Collaborator

i1

The cheerleader starts from student voice but ultimately requires the teacher to follow up
with supportive validation. The coordinator starts from the teacher’s planning and/or facilitation
moves which guide the collaboration between students and in turn provide feedback for further
planning and facilitation. The collaborator is an interplay between the students and the teacher
together, which might look different depending on the students and the science involved, but the
back-and-forth is present regardless.

Discussion
Overall, how the pre-service teachers in this study conceptualize productive student

discourse in the science classroom is consistent with conceptions presented in the literature.
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Productive discourse has been described in the way that it requires teachers to actively call on
and build upon student ideas (Carpenter et al., 2020), considers student ideas as resources for
knowledge building (Davis et al., 2017), and provides access to the discursive science
community (Harris et al., 2012). While the pre-service teachers may have had ideas about
student-centered discussion prior to their teacher education experience, there were inevitable
impacts that they drew from their experiences within coursework and student teaching,
suggesting the importance of the curated teacher education experience in this regard. As Abby
described it, her values “didn’t so much change as they did crystallize.” Within the remainder of
this discussion, I will consider two overarching takeaways in the findings: the sensemaking
aspect of the roles and the way care comes through as a common thread.
Making Sense of the Teacher Roles

The findings regarding both how the pre-service teachers conceptualize productive
student discourse (research question 1a) and how they conceptualize the teacher role within it
(research question 1b) speak to the dynamic nature of their sensemaking. Sensemaking is a
useful framework in the way it centers the phenomenon as something complex and problematic
while also centering experiences, perspectives, and values of the sensemaker as essential
resources in this process. The pre-service teachers were drawing on everything from their own
K-12 experience to their student teaching to videos they watched, texts they read, lectures from
professors, and more. There was no one way to define discourse and there was not one right
resource to draw on.

In considering the teacher roles, this type of dynamic sensemaking aligns with similar
conceptions in the literature regarding teachers’ negotiation of their teacher identity, drawing on

many resources through the process (Avraamidou, 2014). However, the findings present an
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interesting view into the ways these different roles could be simultaneous yet differentially
prioritized. In other words, the pre-service teachers were making sense of the ways that all of
these roles may be valid, yet because discourse is such a highly contextualized event (Gee,
2005), there can be agentive choices made in determining how to navigate the roles within a
given moment, interaction, class, and school community. Furthermore, if we consider the deep
connection between classroom discourse and both student belonging (Penuel et al., 2024) and
equitable access to science (Haverly et al., 2020), the teacher’s negotiation of roles within this
discourse become a key part of developing an identity of inclusive pedagogy.

In addressing research question 1c—in what ways do perceptions of positional dynamics
emerge within the PST’s conceptualizations of student discourse—there are many ways that the
positioning of teachers and therefore students emerged from how productive discourse and the
teacher roles were described. What is less consistent is the way that existing positional dynamics
informed productive discourse and the teacher roles. Some pre-service teachers described their
position as a student teacher or novice teacher and how that impacted their ability to execute
productive discourse or adopt one of the roles (e.g., a pre-service teacher saying that coach—in
the category of collaborator—was “aspirational”). Others considered the ways that the roles of
cheerleader and coordinator might be more needed in a circumstance where students had
previously not been positioned as valued contributors to discussion. However, fewer ideas were
generated about the ways in which other social and cultural positionings within classroom spaces
and within the field of science more generally may impact or intersect with the positions that
arose as a function of these envisioned roles. In this sense, there is an opportunity to engage pre-
service teachers more explicitly in interrogating existing positional dynamics, in particular

social, cultural, and linguistic positioning currently and historically related to classroom spaces
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and science spaces that often impact discourse and simultaneously the ways that this discourse
itself positions students.

In a similar way, opening up the conversation around the envisioned teacher role in
productive discourse also invites future conversation around the lens through which teachers are
viewing their students as learners. For instance, when a pre-service teacher shared the value of
the cheerleader for students who were “not used to having their voices be a necessary part of the
classroom,” there is an opportunity to probe further in exploring why that might be the case;
what positional identities might have been at play; whether this positioning was true outside of
the classroom; etc. There is more to unpack here about the nature of why there was the
perception that students were not used to having their voices as part of the conversation. There is
opportunity to probe further about the lens that the teacher is making that presumption with: are
they leveraging an anti-deficit lens in making an evidence-based determination or did a deficit
lens prompt more of an assumption about what the students were capable of (Louie et al., 2021)?
These further conversations are highly important to consider in teacher education settings,
especially as we consider the critiques of teacher education regarding the ways that
conversations about equity and cultural relevance are siloed rather than threaded throughout
(Ball & Ladson-Billings, 2020). I argue that this sensemaking conversation about the teacher role
in discourse can serve as an important metaphoric tool for engaging teachers in ways of
conceptualizing their role and all of the associated assumptions, biases, and implications that
might be informing it.

Care as the Common Thread
A final piece in the data that I would like to address is the thread of care that emerged

throughout all the conversations regarding productive discourse and teacher roles. Within the
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conceptualization of productive discourse, all the pre-service teachers shared ideas related to the
sub-theme presented on trust and rapport. There was a high value placed on the way that trust,
respect, and strong relationships are necessary for productive discourse to occur, and yet the
discourse itself can be a way to further strengthen trust, respect, and relationships. These three
components were also important between the teacher and students and between students,
mirroring the different types of interactions the pre-service teachers used to characterize
productive discourse. Finally, it is evident in the way that many of the pre-service teachers talked
about the talk itself being a value-laden and important part of the classroom space, regardless of
if that talk was actively pursuing a scientific goal. This aligns well with Penuel et al.’s (2024)
work with belonging in the science classroom, further supporting the importance of belonging
and care as a critical component of our work with discourse in science classrooms.
Limitations of the Study

While part of a larger case study, the findings in the present study draw heavily on the
interview conversations between the researcher and participants. As a result, there are limitations
to the scope of the findings which also prompt interesting questions about how to push the study
forward. One important limitation is the narrow focus of interviews as the main source of
sensemaking for participants. The use of conversation to engage in collaborative sensemaking
around the phenomenon of discourse was relevant to the theoretical foundations of this particular
study; however, there are opportunities to interrogate this sensemaking further through other
modalities and types of reflections.

This study also provides a sort of snapshot in time when the pre-service teachers were
freshly out of their student teaching experience yet prior to their first formal year of teaching in

their classroom. In this way, the conceptions presented by the pre-service teacher may inevitably
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shift and change once the multitude of challenges and demands of first-year teaching land
(Liston et al., 2006). This does not make the study less valuable, rather it provides an opportunity
to interrogate these questions during the first years of teaching to see where consistencies remain
or where the challenges and demands have reframed their thinking.

Implications and Conclusion

The pre-service teachers in this study conceptualize student discourse and the teacher role
within it in nuanced, dynamic, and compelling ways. There are ways that they engaged in
making sense of this complex phenomenon of student discourse in real-time during interview
conversations but also over the extended time of their teacher education experience. I argue that
in this sensemaking, the pre-service teachers are demonstrating that they have developed an
understanding of the ways that teacher identities, via roles, are in flux, requiring constant
negotiation. More specifically within the highly complex event of student discourse, they are
recognizing the way that this discourse is contextually situated and with that comes navigating
their various roles within it. I also argue that within this awareness, there are further
opportunities to probe existing and intersecting positional dynamics that draw on other identities
of both the teacher and the students.

Two key spaces for probing this type of sensemaking around the dynamic and evolving
roles within discourse are within teacher education and teacher education research. Within the
research on teacher noticing, there are opportunities to interrogate how these dynamic roles
impact what teachers notice and how they respond. For instance, as I actively position myself as
a cheerleader, what I attend to in student responses may be very different from what I attend to
within the role of a coordinator. In other words, this positioning may provide a sort of filter

through which the noticing is done. Within the teacher education space, there are opportunities to
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further interrogate the challenges that teachers, particularly novice teachers, face when trying to
take up these roles to better understand how to support their practice. Just because the teachers
conceptualize these roles does not mean they find it easy to take them up when facilitating.
Finally, there are opportunities to leverage these sensemaking experiences around the teacher
role in discourse to further probe biases and assumptions (e.g., why did you feel you had to take
up this role at this moment; what limitations did this role present in this moment?), in particular
as it relates to the varying identities that both teachers and their students hold that can intersect
with these discourse roles. Ultimately, leveraging reflections on the dynamic teacher role within
the ever-important phenomenon of student discourse can serve to open up space to further
promote the equitable, student-centered discourse that is at the heart of inclusive science

teaching.
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Chapter V
FINDINGS
Becoming a Caring Mentor: An Evolution of One Pre-Service Teacher’s Perceptions of and

Attitudes Toward Science Classroom Discourse

Abstract
Productive and equitable student discourse in science classrooms is essential not just for student
learning but for supporting students’ feelings of belonging and fostering interest in science.
Facilitating this type of discourse is complex and therefore must be considered as an important
component of the teacher education experience for prospective teachers. In this study, a rich
description of one pre-service teacher’s experience through the scope of their teacher education
program is provided to understand how they make sense of student discourse in the science
classroom and how their teacher education experiences contribute to that sensemaking. This
study adds to this important literature around student discourse in the science classroom by
drawing on a positioning lens to understand the ways in which the role of the teacher as well as
the students are conceptualized and navigated throughout the teacher education experience.
Engaging in this from the perspective of a pre-service teacher is important in how uncovers the
ways that the novice teacher grapples with this incredibly complex phenomenon of classroom
discourse via their many teacher education experiences. This will have important implications
for the design of teacher education programs as well as for ways in which new teachers can be
further supported once they enter the field as teachers.

Keywords: productive student discourse, teacher education, positioning theory
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Introduction

Discourse is an incredibly important phenomenon, in particular when it comes to
considering student learning within the science classroom. I conceptualize discourse as a
phenomenon in the sense that it is dynamic, contextually dependent, and subject to interpretation
based on one’s previous experiences, beliefs, values, and more. In the case of the classroom, it
has been shown that engaging students in science discourse can not only serve to support their
learning about science content and science practices (Kelly, 2014), but it is also essential for
their feelings of belonging (Penuel et al., 2024) and their feelings of being agentive actors in
their learning (Clarke et al., 2016). Furthermore, it can serve to position students as valuable
constructors of knowledge in the classroom, but only when it is enacted in an equitable way
(Zangori & Pinnow, 2020). In considering how students are positioned within classroom
discourse, the teacher role and the resulting actions they take can have a tremendous impact.
However, the ability to facilitate productive and equitable discourse in the classroom has proven
to be an incredibly challenging feat, and that becomes especially true for novice teachers like
pre-service teachers (Kloser et al., 2019). As a result, understanding the ways pre-service
teachers begin taking up the facilitation moves related to classroom discourse is essential.
Equally important, though, is interrogating how pre-service teachers conceive of this discourse in
the first place. Understanding their values and attitudes toward classroom discourse is an
important part in understanding the ways that they then take up these practices (Pimentel &
McNeill, 2013).

This study adds to this important literature around student discourse in the science
classroom by drawing on a positioning lens to understand the ways the role of the teacher and the

students are conceptualized and navigated throughout the teacher education experience.
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Engaging in this from the perspective of a pre-service teacher is important in that it can uncover
the ways that the novice teacher grapples with this incredibly complex phenomenon of classroom
discourse via their many teacher education experiences. This will have important implications
for the design of teacher education programs as well as for ways in which new teachers can be
further supported once they enter the field as teachers.

The goal of the present study was to explore the ways one pre-service teacher’s
sensemaking around productive student discourse in science and their role as the teacher within it
evolved throughout the course of their teacher education experience into their first months of
teaching. This case study follows one pre-service teacher through their teacher education
experience, culminating in an interview process that allowed for sensemaking around these
experiences alongside the researcher. The research questions that provide the foundation of the
study are as follows:

1) How does one secondary science pre-service teacher (PSTs) make sense of student
discourse in the science classroom?
a) How does the PST conceptualize productive student discourse?
b) How does the teacher conceptualize their role within this discourse?
c) In what ways do perceptions of positional dynamics emerge within these
conceptualizations?
2) How do the PST’s teacher education experiences contribute to their sensemaking around

student discourse?
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Literature Review

Student Discourse in Science

Within recent science education reforms, the goal of creating classroom spaces that
engage students in science discourse has gained increasing importance (National Research
Council, 2012). As a result, a focus on discussion practices and tools for supporting student talk
have been of great concern in research spaces, teacher education, and professional development.
Discourse is such a complex phenomenon, and this is not limited to the science classroom space.
However, the challenges associated with facilitating productive discourse in the science
classroom are intensified given the fact that science is such a language-intensive discipline, and
this language and its adoption can and has served as a gatekeeper to the field for many (Brown,
2006). As a result, engaging students in discourse in the science classroom requires an
understanding of not only pedagogical practices but also reflections on these socio-historical and
cultural barriers to access, particularly for those who do not fit the White, male, and Western
mold that science has traditionally espoused (Barton & Yang, 2000). In this way, the use of
discourse in the science classroom can serve to either uphold these gatekeeping barriers or be a
site for change, shifting the narrative on whose voices are valued in a science space. The science
education space is presented with an opportunity to better understand how to engage students in
productive and equitable classroom discourse.
The Value of Discourse

Much work has been done to make sense of the value of discourse in general and
specifically within classroom spaces. Here I present three key areas of literature that are

important in understanding the importance of discourse: the connection to identity generally
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speaking, the connection to science identity within the classroom space, and the connection to
student learning.

Discourse and Being. Discourse can occur through written formats as well, but the
present study will focus on discourse in the oral sense. This discourse, though, goes far beyond
the literal words being spoken within a discursive exchange. To conceptualize discourse as an act
of being, I draw on Gee’s (2005) work in sociolinguistics differentiating between little-d
discourse and big-D discourse. Little-d discourse refers to “language-in-use” (Gee, 2005, p. 7).
In other words, this is when we use language to accomplish something or to be something. Big-D
discourse then expands this language-in-use in terms of the ways that little-d discourse intersects
with larger social, cultural, and historical factors to accomplish something or be something
within a larger, contextually defined community. In the case of classroom discourse, we can
consider the discourse events as the little-d discourse. However, the ways these discourse events
intersect with the community of science, the community of the school, the cultural community of
which a student is a part, etc. (the big-D discourses) are essential to unpack the ways that they
influence and are influenced by the discursive events within the classroom.

Discourse and Belonging. After establishing the important connections between
discourse and one’s way of being within a community, we can then consider the ways that this
discourse can open up or shut down a sense of belonging in the classroom space specifically.
This has been considered in the literature in a few ways, looking at how discourse impacts the
way a student feels valued within the classroom. Clarke et al., (2016) considered the ways that
students enact agency in classroom discussions, finding that differences lie in how much agency
students believe that they have in contributing to the discussion. They found that students who

did not participate much in discussions (“low contributors”) were greatly impacted by the
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influence that “social structures have on their sense of agency” (p. 33). This study had
implications for the ways that teachers could support students’ sense of agency by being explicit
and intentional about communicating whose ideas and voices have value in the discussions.
Another study by Penuel et al. (2024) looked at the ways that students’ sense of belonging
intersects with their desire to share their ideas vocally within discussion spaces. In discussing
their findings, they name the importance of a student’s sense of belonging in the classroom in
determining the extent to which they contributed in class, contributing to the literature on
considerations for teachers regarding factors that influence participation in classroom discourse.

Discourse and Learning. Finally, in addition to affective components, like belonging,
discourse also has important implications for learning outcomes as well, both in the sense of
learning content and learning the practices of science (Kelly, 2014). Literature in science
education has shown the way that engaging in discourse can support students in learning both
content and authentic disciplinary practices, like argumentation (Osborne, 2010). Furthermore,
Clarke et al. (2016) make the important argument that active participation in the discourse, not
just being present when discourse is occurring, is essential to students’ subsequent learning. This
body of literature supports the importance of discourse, in particular discourse that is authentic to
engagement in science practices, as a goal that permeates the current national science standards
(NGSS Lead States, 2013).
Teacher Facilitation of Discourse

Given the complexity of this phenomenon of classroom discourse, it is no surprise that
teachers face many challenges when facilitating discourse in their classrooms. Mehan and
Cazden (2015) discuss the ways that the classic I-R-E (initiation-response-evaluation) structure

of classroom dialogue (originally cited in Mehan, 1979) has been built on over the years, though
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is still the most commonly observed exchange within classroom discourse in our current time. In
their review of the literature, Bae et al. (2021) also showed that this prominence of [-R-E
interactions is exacerbated when looking at schools in “urban education contexts serving students
from diverse ethnic/racial minority backgrounds who are historically marginalized and
underrepresented in science” (p. 833). This and similar dialogic structures that are heavily
teacher-centered frequently appear in classrooms even when teachers expressly name that a
teacher-centered approach is not their goal or vision (Pimentel & McNeill, 2013). These teacher-
centered approaches ultimately serve, even if unintentionally, to position students as less than
capable, which can in turn influence their learning, belonging, and science identity. Furthermore,
other studies have shown that this positioning can occur even for discussions that appeared, on a
macro-level, to be robust, engaging, and science practice aligned (Zangori & Pinnow, 2020). As
such, interrogating not just the practices and tools teachers leverage to facilitate discourse but
also their interpretations of how these practices and tools serve to position students within that
discourse is an important area of study going forward.
Teacher Education

We can consider discourse in the science classroom to be larger than simply a set of
moves that the teacher facilitates. Rather this discourse intersects with the teacher’s vision and
goals for the classroom space, their relationships with students, and their understanding of the
ways students and teachers are positioned based on larger social, cultural, and historical factors.
Consequently, a pre-service teacher’s teacher education experience is likely to be highly

impactful for their engagement with such a complex phenomenon of practice.
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Teacher Education Experiences

Much like science education, the field of teacher education is a space that has been
undergoing movements of reform for decades. At present, there are foundational key elements
common to many teacher education programs: foundations of education coursework, methods
coursework, and field experiences (Ball & Ladson-Billings, 2020). Though as Ball and Ladson-
Billings pointed out, many of these elements are missing a consistent thread of cultural
competence that persists throughout all of the experiences, not just as isolated components of
coursework. While education and methods courses provide an important theoretical lens for
teaching, fieldwork experiences have the potential to engage prospective teachers in putting into
practice these theoretical learnings. As such, student teaching experiences, where the pre-service
teacher can teach in a real classroom setting, have been important sites for practicing pedagogies
as well as practicing and reflecting on challenges that arise in these real settings. However, it has
been shown that student teaching presents a complex challenge for these novice teachers as they
figure out how to prioritize student learning within classroom management challenges
(Korthagen et al., 2006). Furthermore, student teaching is a multi-layered experience, where
student teachers navigate many different relationships, including understanding the ways that
their practice may be misaligned with that of their cooperating teacher (Valencia et al., 2009).
Finally, as Bieler (2013) showed, student teaching can sometimes feel like an inauthentic
experience for pre-service teachers who describe the experience as that of acting or playing a
part. While the complexities of student teaching have been well-established, there is more to be
understood about the ways that pre-service teachers articulate the challenges they face as well as
the ways they navigate these challenges. In addition, exploring these questions specifically with

regards to the facilitation of student discourse in their classrooms will be important.
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Teacher ldentity Development

Through these teacher education experiences pre-service teachers not only navigate the
practice of teaching, but they also navigate the development of their teacher identity.
Fundamental to this conception of teacher identity development is the work of Lave and Wenger
(1991) who conceptualized learning as a process of identity development in a particular, situated
context or community of practice. Within this framing, though, I heeded Chen and Mensah’s
(2022) critique that challenged us to not think of novices as “empty vessels” (p. 390) waiting to
be filled but instead as full persons who bring their perspectives as well as historically,
culturally, and socially contextualized positions. This reframing was important in that it situated
the work of teacher learning in the context of the perspectives, values, and experiences that the
pre-service teacher is already coming into their teacher education with (Patterson Williams et al.,
2020). It is important to also consider the dynamic nature of the development of a teacher
identity, which starts long before one ever enters their teacher education experience. In her 2014
review of teacher identity literature, Avraamidou drew on the framework of identity work from
the researcher Calabrese-Barton, which conceptualized this identity development “as a process”
that is “fluid” and involves “construction and re-construction of identity” (p. 166). Exploring the
intersections of teacher identity development and the teacher education context was important,
especially when it comes to the complex phenomenon of student discourse, given the
intersections between discourse, identity, and the community spaces in which it is situated. As
such, interrogating this teacher identity development specifically in the context of classroom

disclosure was essential.
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Theoretical Framework

Students and Teachers Within the Discourse: Leveraging Positioning Theory

The value that discourse has for students’ belonging and learning is highly intertwined
with the ways that students are positioned within the classroom space. The same is true for the
teacher education experience: the development of a teacher identity intersects with the ways that
student teachers are positioned within their teacher education contexts, in particular in the ways
they are positioned as teachers in their fieldwork experiences. In this study, I aimed to
interrogate the ways that a pre-service teacher, Mariana (pseudonym), whom I introduce later,
made sense of this discourse, including the value it held for students. Additionally, I aimed to
interrogate the ways that Mariana conceived of her role in this discourse, which was inevitably
related to the ways that her teacher identity was developing throughout her teacher education
experience. To do this, I framed this study through the lens of positioning theory, which guided
both the methodological design and the interpretation of findings. I drew on Davies and Harré’s
(1990) conception of positioning as a dynamic process that “constitute[s] the speakers and
hearers in certain ways” (p. 62). This positioning is a process in which one’s position can change
and develop as the storyline in which it is being constituted plays out. Furthermore, the ways that
one is positioned within a given storyline can be agentive in nature or can be assigned by others
via interactions or other contextual factors, and it is often some combination of the two (Harré
and van Langenhove, 1991).

Drawing on positioning theory in this study helped to frame the ways that the discourse
being conceived of by the pre-service teacher would serve to position students, something
particularly important to interrogate given the ways that students have often been positioned as

non-agentive actors in classroom dialogue. Furthermore, drawing on this theory would help to
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frame the ways that the pre-service teacher was conceiving of their positioning within the
discourse that they envisioned. It would also serve to frame the exploration of the ways that these
conceptualized positions interacted with the positioning of teachers throughout the various
components of the teacher education experience. While this theory explicitly contrasts the
conception of position and that of role, this study leveraged the language of “role” in the process
of sensemaking around the “teacher role” within classroom discourse, though a positioning lens
will be used in interpreting these conceptions of the teacher role.
Methodology

Qualitative Approach

This case study followed one participant, Mariana, through her experience in an initial
certification teacher education program. This case was originally a subunit of a larger case study
that followed five pre-service teachers through this program. From her teacher education
experiences through her first few months of teaching, Mariana shared such a salient evolution in
her conceptions of the role of a teacher, in particular as it related to student discourse. This
evolution was deeply connected to her two different fieldwork placements, her prior experiences
as a student herself, and her orientation to and passion for the larger field of science. To capture
all of these interacting components in Mariana’s evolution, I leveraged a qualitative case study
approach, which Merriam (1998) described as “an intensive, holistic description and analysis of
a bounded phenomenon” (p. xiii). The bounded phenomenon here was Mariana’s experience
across two semesters of a specific teacher education program and into her first months of
teaching. Multiple data sources were leveraged in order to develop a rich and layered

understanding of her experiences, a hallmark feature of the case study (Creswell & Poth, 2025).
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In the design of the study, I drew from a constructivist interpretive lens to guide my
understanding and sharing of the experiences of the pre-service teacher. This lens was grounded
in the perspective that “reality is socially constructed” (Merriam & Tisdell, 2015, p. 9). As a
researcher | was interested in leveraging methods that allowed participants to make meaning of
their experiences through collaborative reflection. In this way, an understanding of the pre-
service teacher’s experiences was negotiated and constructed between the participant and
researcher as we worked to make meaning of experiences and make sense of the incredibly rich
topic of student discourse in the science classroom.

Researcher Positionality

Through this qualitative study, I aimed to see and hear the experiences of Mariana in a
multitude of ways: through her own telling of these experiences during interviews, through the
work created as a pre-service teacher, and reflections throughout the teacher education
experience. In leveraging this qualitative approach grounded in an interpretive framework, it is
important to recognize that I as the researcher was the “primary instrument for data collection
and analysis” (Merriam & Tisdell, 2015, p. 16). As such, it is essential to continuously
interrogate my positionalities, both in relation to my research lens and in relation to my
relationships with the participant. In this way, I was not necessarily eliminating biases, but rather
bringing them to light in order to understand their important influence on the ways I was
engaging with participants and collecting and analyzing data. I took up this process of
interrogating positionalities frequently throughout the study, particularly as my formal roles were
changing along the way. As an instructor of one of the methods courses involved in this study, |
was inevitably positioned in an evaluative sense in relation to the participant. In this way, when

engaging in conversations with Mariana following the culmination of this course, I had to
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actively break down that previous instructor role to ensure interview conversations, in particular,
were not guided by a feeling of me as the researcher having an evaluative role. My goal was to
position myself as a co-constructor of understanding alongside the participant in the interview,
taking seriously her conceptions of teaching and learning and engaging with her in a
collaborative way not an evaluative way.
Research Setting and Participant
Mariana

As I have grown to know Mariana throughout the study, I have come to see her as a
thoughtful and eager emerging science educator who draws on her many identities to guide her
teaching vision and practice. She considers herself to be an educator that can empower others, in
particular other female scientists in the classroom, as a fellow woman in science, as well as her
Spanish-speaking students, who she can connect with on a multilingual level as a native Spanish
and English speaker herself. Mariana also very much values her perspective as a learner,
appreciating the many types of learning styles and needs that her students come into the
classroom with. It is clear both in talking to Mariana and in engaging with her work that she
exudes a curiosity for science as a discipline. She has a deep love for science, in particular a love
for the ecological world and the organisms within it. Her particular interests in ecology,
including the ways that humans and other organisms interact within the natural world, shine
through in her planning and facilitation of teaching as she takes on lessons that cover topics from
understanding the organisms that live in the local river, to confronting the population loss of pink
river dolphins, and how to recognize and take accountability for how our actions impact the

environment. Her care for the environment and the organisms in it is a thread seen repeatedly in
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how she talks about her teaching and how she plans her lessons, and I believe this extends into
her care for others in general as an empathetic leader.

Throughout the study, Mariana took on the role of Associate Teacher at a middle school
in the same city in which her teacher education program took place. As an associate teacher,
Mariana was positioned as an apprentice at her school. It was in this role that Mariana completed
her student teaching, which is described later in greater detail as it related to her fieldwork
experience in her teacher education program.

Methods Coursework

While Mariana’s teacher education experience consisted of many courses across various
subjects, the primary coursework that is the focus of this study comes from the Science Methods
course that she completed in the first semester of her program. This course was pedagogy-
focused, centering on exploring teacher attitudes and beliefs in science teaching, engaging in
curricular analysis and creation, and practicing facilitation in micro-teaching moments. The
coursework completed in this class consisted of everything from reflections to lesson plans to
written narratives. Additionally, I, as the primary researcher in this study, also served as the
instructor for this course, giving me a unique perspective on how this course played out
throughout the semester and the details of each assignment completed by students in it.
Fieldwork Experiences

Throughout her Science Education teacher certification program, Mariana was able to
engage in two fieldwork placements across the Fall and Spring semesters. These fieldwork
placements were aligned with the teaching methods coursework that was part of the Science
Education program. Within this coursework, the fall and spring semester placements took on two

distinct roles, with the fall semester focusing on classroom observation and the spring semester
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focusing on student teaching. This student teaching provided direct teaching experience and
allowed the pre-service teachers to collect the requisite artifacts needed to gain their initial
teacher certification. Mariana had a unique opportunity for her fieldwork placements because she
was able to remain in the same school site for both semesters of fieldwork. However, she was in
a different classroom with a different cooperating teacher each semester, allowing two distinct,
though related, fieldwork experiences. Note that the cooperating teacher here is defined as the
teacher of record in the classroom in which the pre-service teacher was placed. They served in a
non-evaluative mentorship-style role.

Mariana’s placement school was a private school in a large city, serving just under 500
students in grades K-8. The school considered itself to be intertwined with the local community
and its vision is grounded in multicultural perspectives. Mariana described this school as being
diverse in a few ways, which was part of the draw for her to this particular school. Mariana
described the racial and ethnic diversity of the school as a “very mixed group.” There was also
diversity in gender expression in the school, though her classes were nearly evenly split between
students identifying as boys and girls. Some of her students identified as Spanish-speakers. She
also mentioned that nearly half of the students in the school had specific learning needs requiring
special education services. Finally, Mariana noted that as there was a good mix of students from
the immediate neighborhood and students from further neighborhoods around the city where the
school was located.

In the fall semester, Mariana was partnered with her first cooperating teacher, Shawn
(pseudonym). She was able to spend approximately two weeks with him prior to the start of the
fall semester of graduate school. As Mariana described it, Shawn had a “very specific teaching

style.” She characterized his teaching style as being rules-oriented. There was a focus on
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managing student behavior in line with these rules. Mariana gave an example of this saying,
“You have to use your ruler. Make lines straight. You’ll get points off if, you know, lines aren’t
straight enough.” Shawn’s was a 6th grade class, which focused on interdisciplinary science.

The spring semester placement was quite different. Mariana was partnered with a
different teacher, Eva (pseudonym), who she described as having a teaching style “almost
complete[ly] opposite to Shawn’s.” This class had much less structure and rigidity and felt more
like “conversations with the students” where the students “direct the conversations with their
questions.” Eva’s was a 7th grade class that focused on the life sciences.
Post-Fieldwork Appointment

Following her fieldwork as part of the initial teacher certification program, Mariana took
on the role of Associate Teacher in the same school in which she completed her student teaching
fieldwork. In this way, Mariana had the unique opportunity to begin her first teaching position
following student teaching with context and prior relationships already built. While the present
study did not focus on post-student teaching experiences, Mariana was able to share perspectives
on her student teaching after she had left the program, making her teaching appointments
following the student teaching program relevant in shaping her reflective lens. Her role as
associate teacher in her post-fieldwork teaching appointment meant that she still had a co-teacher
as the primary teacher of record. Though, Mariana was working on taking over more
responsibility week by week.
Data Collection Methods

Given the proximity I had to Mariana during her teacher education program, I was able to
engage in informal analysis in various ways throughout the data collection process. This spoke as

well to the essence of a qualitative study, where “data collection and analysis is a simultaneous
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activity” (Merriam, 1998, p. 151). As described previously, I took great care to distinguish my
role as instructor and researcher to maintain an ethical approach to both roles, particularly during
the semester when Mariana was taking the Science Methods Course. However, through that
course and observations in subsequent student teaching courses, I was able to engage in frequent
reflection concerning the research questions. These reflections helped to shape the key sources of
data collected in this study: the primary semi-structured interview, follow-up interview, and
coursework artifacts from the methods and student teaching courses Mariana engaged in
throughout the year.
Semi-Structured Interviews

Interview Structure and Timeline. The interview was a central data source in this
study, as it was the most direct way for Mariana and me to engage in reflection on her experience
through her teacher education program. A semi-structured interview was leveraged to talk
through specific pieces of Mariana’s current understandings, teaching vision, and reflections on
experience. The semi-structured aspect of the interview design was important for ensuring the
interview could flow more as a conversation, where Mariana and I were collaborating to make
sense of these ideas. In this way, I was able, when appropriate, to share insights based on my
positionalities and identities that could support the reflective and meaning-making process we
were engaged in. The pre-identified interview questions for the primary interview and the
follow-up interview are shown in Appendix A and B respectively. While a set of questions was
planned ahead of time, the specific wording and ordering of questions were flexible to allow the
interview to be responsive to the meaning being constructed in real-time (Merriam & Tisdell,

2015).
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It is important to note that the interviews were completed following the culmination of
Mariana’s two semesters of the teacher education program. They were a key component of the
data collection, as they allowed for sensemaking around the experiences in these two semesters
and the artifacts created within them. A continuous, informal analysis of the work in both
semesters was used to guide the structure of the interview to ensure that it was aligned with the
purpose of the study yet was responsive to the emerging perspectives from Mariana throughout
her teacher education journey.

Two Key Interview Questions. At the outset of the first interview, I posed the question:
How would you define productive student discourse? 1 purposely did not present a definition of
productive student discourse. Rather, in the interview I engaged with Mariana in co-constructing
a definition of productive student discourse. Using the qualifier of productive offered a focus on
student talk that was meaningful to her, rather than any literal verbal utterances. In valuing
Mariana’s perspective, we could engage in meaning-making together, allowing for a richer look
into her process of sensemaking around student discourse, in line with the research questions.
Additionally, this was an important step in positioning Mariana as a valued contributor to the
meaning-making. I could engage in meaning-making with her and was able to share my
perspectives as a researcher and experienced educator, however, I was not positioning myself as
the ultimate authority on what discourse meant for the duration of our conversation. In this way,
reflections following this initial conversation could be guided by her conceptions of discourse,
providing better insight into the full scope of her sensemaking around the phenomenon.

A second key question came toward the end of the first semi-structured interview. This
question leveraged metaphor as a tool, asking Mariana which word best characterized her role in

the productive student discourse we had discussed. The choices for this metaphor were:
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coordinator, chief executive, conductor, cheerleader, and coach. Mariana was also able to
indicate if none of these words captured their role and instead a different word would be best.
This metaphor approach allowed for an interesting conversation regarding the roles that she felt
she was playing within student discourse. It is important to recognize that, by nature of being a
metaphor, these words were not believed to capture or represent the most complete and accurate
scope of the role of the teacher. Rather the metaphor as a tool allowed for exploration of nuance
in the role that may not be captured otherwise. This was also discussed with Mariana in the
interview conversation. It is also important to note that the metaphor question came towards the
end of the interview. My intention was to let the conversation around productive discourse
develop throughout the conversation prior to posing this metaphor question so that it did not
influence the ideas, reflections, and experiences that Mariana drew on.

Coursework Artifacts

While the interviews were used to engage in sensemaking and reflection around their
experiences, specific artifacts from Mariana’s teacher education courses were collected as part of
the study as well. These artifacts provided insight into the planning, teaching, and reflection
processes that were happening throughout the trajectory of the program rather than capturing
reflections after the fact. Because of the timeline of data collection, some of these artifacts were
also able to be directly discussed and reflected on within the interviews.

Science Methods Coursework. Artifacts collected from the fall semester Science
Methods Course included assignments revolving around micro-teaching experiences. In this
course students engaged in one key micro-teaching event, involving the planning of a mini-
lesson that was facilitated for a group of peers within the course aligned to the Next Generation

Science Standards. Pre-service teachers in this course had significant flexibility in their planning
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and design choices, and the reflective assignments following provided insight into their planning
and facilitation processes.

Student Teaching Artifacts. Artifacts were also collected from the second semester of
the teacher education program, which was primarily focused on student teaching experiences. In
these student teaching courses, Mariana created lesson plans and student facing-materials and
then used these materials in authentic, live teaching experiences in their fieldwork placements.
Additionally, she generated teaching videos for the course, which her supervisor then provided
collaborative feedback on. In this case the supervisor was in the role of an informal evaluator for
Mariana as a student teacher, giving her feedback and ultimately providing an evaluation to be
used in her subsequent certification process. These student teaching videos were valuable in two
important ways. First, in the primary interview, Mariana and I had the opportunity to watch one
of the student teaching videos together, engaging in a collaborative analysis and discussion on
the ways student discourse was emerging within the lesson as well as Mariana’s reflections on
the goals and the value of that discourse. The video leveraged here was chosen by Mariana as an
example of student discourse that resonated with her as being productive. Second, the videos
became an important analytical tool that will be described in a later section.

Data Analysis Methods

In line with qualitative analytical approaches, I took on data analysis consistently
throughout the study in order to inform subsequent data collection strategies, member checking
and triangulation approaches, and revision of research questions (Merriam & Tisdell, 2015).
Overall, a thematic analysis approach was leveraged, using the constant comparative method.

Semi-Structured Interviews
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An informal analysis of the first interview conversation was completed just following the
interview and then again in the weeks following the interview. I compiled my memos based on a
holistic analysis of the interviews. This holistic analysis began the process of identifying initial
patterns and themes (Saldafia, 2013). Additionally, I generated questions and wonderings based
on this analysis, informing the design of the follow-up interview and revision of the research
questions (Merriam & Tisdell, 2015). This also then allowed for an important step of member
checking, as the follow-up interview was used to share patterns and themes with Mariana as well
as gain clarity on some of the questions and wonderings that developed. Once the follow-up
interview was completed, I was able to compare my reflective notes on the interview with the
memos and patterns from the holistic analysis of Mariana’s first interview.

Following the interview processes, I took up a formal analysis of the first interview
followed by the collected artifacts, leveraging an overall thematic analysis approach. However,
in analyzing the first interview as my first formal analysis step, I drew on a process of line-by-
line descriptive coding. While this was not a study designed strictly with a grounded theory
methodology, I was able to draw on Charmaz (2008) in my process of initial coding for the first
interview. This allowed me to let Mariana’s voice emerge in the coding process, rather than
subjecting the data to my own “motives, fears, or unresolved personal issues” (p. 94). |
completed this initial line-by-line descriptive coding using Google Docs. I used the comment
feature on the platform to write a descriptive code for each unit. The comments could then all be
compiled as a list in the document. Codes were sorted into themes and summaries were created
to make sense of each theme. These themes and summaries were guided by the research

questions of the study as well as the theoretical frameworks driving it. This then informed
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selective coding of the follow-up interview, which was also used for purposes of member
checking around these emergent themes.
Coursework Artifacts

Codebook Development. In addition to the interviews, several artifacts were collected
from the pre-service teacher education experience to establish an in-depth, holistic understanding
of Mariana’s experiences and reflections as a pre-service teacher. The categories generated from
the analysis of the primary interview were used in the development of a codebook which was
then used to analyze the coursework artifacts. This allowed me to see how the themes from the
interview conversation were appearing (or not appearing) in the actual reflections, planning, and
teaching that Mariana was previously engaged in during her teacher education experience. This
codebook named the categories that emerged from the interview conversation, identified a list of
primary codes for each category, provided a description of the primary code, and presented an
example of the primary code from the interview itself for comparison. This codebook is shown in
Appendix C.

Science Methods and Student Teaching Coursework Artifacts. The artifacts collected
from the Science Methods and the Student Teaching courses were analyzed together, guided by
the codebook developed from the interview analysis. A summary of the artifacts included in this
analysis are shown in Table 8 along with a brief description of the approach to the analysis for
each type of artifact. Each type of artifact was reviewed using the codebook, identifying both
examples and nonexamples for each code. This process was first completed in Nvivo, which was
a better tool for analyzing artifacts in different file formats compared to the interview transcript

in Google Docs.
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Table 8

Descriptions of Coursework Artifacts Leveraged in Analysis

Artifact Name

Type of Artifact

Description of Analytical Process

Look, Sound, Feel Reflections®

Micro-Teaching Reflection®

Mini Planning Project Reflection®

Mini Planning Project Lesson Plans®

Student Teaching Lesson Plans

Teaching Video Transcript

Supervisor Feedback

Written reflection on
teaching and/or teaching
vision

Lesson plans created by
pre-service teaching

Transcript of live
teaching experience

Written feedback
conversation with
supervisor

Identified statements that were
implicitly or explicitly connected to
the PST’s definition of productive
discourse

Identified implicit and explicit
components of the teaching vision
that aligned to themes and coded
accordingly

Identified moments of representation
of the various teacher roles
Identified interactions that were
consistent with the conception of
productive discourse

Identified exchanges that were
relevant to student discourse and the
identified teacher roles

aArtifact created in the Fall Semester Science Methods Course

PArtifact created in the Spring Semester Student Teaching Course

Once the initial coding in Nvivo was complete, a secondary layer of analysis was done by

hand, using the relevant portions of each artifact. These relevant portions were printed and

compiled in chronological order to consider the progression of the themes. A hand-written

visualization process was leveraged, as visualizing “what you are learning about the

phenomenon can bring clarity to your analysis” (Merriam & Tisdell, 2015, p. 198). An image

showing this analysis process is shown in Appendix D. Once compiled, coded portions were

highlighted in a color-coded fashion, and memos were created to provide commentary on each

code. Color-coding allowed for a visual representation of how the themes of the definition of
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productive discourse, values of productive discourse, and teacher roles in productive discourse
developed over the course of the teacher education experience.

Student Teaching Videos. As a final layer, throughout the analysis process I immersed
myself in the classroom videos submitted as part of the student teaching course as well as the
video Mariana shared in our first semi-structured interview. In watching these videos multiple
times, [ was able to feel the rhythm of Mariana’s classroom and get a deeper sense for her
teaching style. These reflections on the look, sound, and feel of her classroom gave invaluable
context and insights into Mariana’s planning artifacts and our interview conversations. The
classroom video captured details that a lesson plan or even a written transcript cannot adequately
depict. For instance, the video provided insight on student engagement in the classroom activities
and classroom discussion, such as students who were vigorously raising their hands to respond to
a prompt or students who temporarily had their head down throughout a whole class discussion
moment. Video also provided insight on the way Mariana was communicating with students in
the lesson, such as the emotion that she shared when communicating or the ways she interacted
nonverbally with students throughout.

Findings

The research questions in this study centered around how pre-service teachers made sense
of student discourse in the science classroom. The first question asked: How do pre-service
teachers conceptualize productive student discourse? In framing the question this way, I aimed
to engage Mariana in meaning making around the term student discourse, creating space for her
perspective on what it is, what it looks like, and its value, all of which contributed to a rich back-

and-forth about how we made sense of what student discourse is in the science classroom.
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Mariana characterized productive discourse in a few layered ways. First, for student
discourse in the science classroom to be productive it needed to be grounded in some sort of
information or question that was relevant to the learning goals of the lesson or unit. This
discourse could also allow for tangential explorations, especially ones that are student-generated.
While these explorations were not strictly necessary for the discourse to be productive, they did
seem to enrich the discourse in Mariana’s perspective. Additionally, for Mariana, productive
discourse did not—and should not—Ilook just one way. She recognized the importance of having
multiple modes of participation in student talk moments. For instance, she appreciated the value
of what she called “open forum” discussion, akin to whole-group discussion, but she also
believed that this type of discussion is not always equitable: “in terms of equity and engagement
and all that, I don’t know if this is perfect.” As a result, she named the value of other modes, like
turn-and-talk or more structured small group talk.

In the primary interview, after establishing how Mariana characterized productive student
discourse, we were able to add various layers of sensemaking around this discourse in the
science classroom. In the follow up interview we were able to reflect on this characterization,
adding depth and nuance. Finally, a rich analysis of the artifacts from the teacher education
experience allowed a look into how these conceptualizations played out in Mariana’s work and
her teaching. Three main themes emerged in the conversation: how Mariana established the
value of this productive discourse, the dynamic evolution of her role within this discourse, and
the challenges to her ability to realize this productive discourse and these roles. The first theme
furthers the findings in regard to research question 1(a), how do pre-service teachers
conceptualize productive student discourse. The second theme serves research question 1(b),

how do pre-service teachers conceptualize their role within this discourse. Both of these findings
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also address research question 1(c), in what ways do perceptions of positional dynamics emerge
within these conceptualizations? Finally, the third theme takes up challenges to the execution of
this discourse from the perspective of the third research question, sow do pre-service teachers
background and experiences contribute to their sensemaking around student discourse.
Establishing the Value of Discourse

While the interview process was expressly focused on student discourse in science, it was
evident that Mariana valued student discourse as a teacher from the very beginning. In the
Science Methods course (which occurred in the first semester of the teacher education program),
pre-service teachers reflected on what their ideal classrooms would look like, sound like, and feel
like. This reflection was completed on the first day of the semester and at the midpoint of the
semester as students were establishing their vision for teaching. Both of these reflections of
Mariana’s, shown in Figure 4, included the importance of discussion.
Figure 4

Mariana’s Look/Sound/Feel Reflections from Fall Semester Science Methods Course
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Note. The image on the left shows the reflection from the first day of the fall semester. The
image on the right shows the reflection from the midpoint of the fall semester.

These reflections were brief, more of a brainstorm, and yet hers captured discussion as a
tool for “idea sharing”, establishing her value of this practice even before her trajectory through

the teacher education program. These reflections also showed the aspect of structure that
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Mariana deemed important, so in an interesting way, her vision for structure with ample student
voice is present from day one.
Curiosity, Creativity, and Learning

As she explored ways to define productive student discourse Mariana often shared a
desire for structure. The “open forum” discussions could sometimes work, but outside of that
(and even within it) specific structure was important to establish a productive flow of student
talk. However, for Mariana, this structure did not mean tight rules and unforgiving procedures. In
fact, it is exactly that rigidity that Mariana felt was typical of middle school classrooms and
would benefit from being broken down. For Mariana this was related to the way that student
generated conversations could take the learning in new directions and allow for important
moments of student voice within productive discourse. She saw an example of this in her
fieldwork:

More than anything, our classes are conversations with the students, and the students kind

of direct the conversations with their questions...it’s not as structured. It’s not as rigid.

And the students really appreciate that because it’s different from their other classes, and

it allows them to be, you know, really curious, really creative.

In addition to allowing for curiosity and creativity, student discourse had enormous
benefits for student learning. Mariana took a sort of neuroscience approach here, discussing the
importance of talk for “creating neuronal connections” and “mental schema whenever you’re
making associations between what you already know and what you are learning.” This also
would lead to a stronger ability to recall information later on, according to Mariana. While she

recognized that spoken discourse was not the only way to accomplish this, she named the
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importance of communication and engaging the senses. As such, spoken discourse was an
important tool in this regard.
Students as Knowers and Doers

In addition to the importance for how the students were learning, Mariana named the
value for how it positioned students in the classroom. She said it is “empowering”; it allowed
students to “take ownership of the material.” Perhaps even more importantly, this positioning
“takes away the power structure where the teacher is the authority and the student is the obedient
sheep.” Mariana felt strongly about the importance of this positioning in the way it supported
students in building their science identities as well: “[students] are allowed to use their voice.
And they’re being treated as legitimate human beings, young scientists with potential, and that’s
what they are.” That last phrase struck me as essential to Mariana’s vision here. As the teacher,
you are not allowing students opportunities to use their voice in order to pretend, having students
act as scientists. For Mariana, that is what they are, and only through this active positioning of
students in the classroom via productive student discourse could students realize this important
identity as emerging scientists.
An Ethical Call

Another significant value that discourse could have for students, according to Mariana, is
the way in which it can help them practice the softer skill of respectful collaboration. In
productive discourse, “there’s a free flow of ideas” and “students are really respecting one
another and seeing one another as equals.” But, as Mariana continued, this free flow of ideas
does not just magically happen. It goes back to the structure that she valued in the facilitation of
the classroom, but even more so it pointed to the fact that being able to do this well was

something that students need to practice and something that can be practiced. It could help
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students learn to “work with people [they] normally wouldn’t,” gain exposure to “situations that
are new and uncomfortable,” and practice “adapt[ing] to flexible situations...flexibility of
thinking too.” Productive student discourse served these goals, highlighting the value of
discourse as something that permeates the classroom space on a day-to-day basis.

While overall these may be considered general skills, Mariana provided a reminder that
this ability to respectfully collaborate with others is really an ethical concern for us as scientists.
She cautioned us that “science can be used as a weapon...if you're not teaching kids to have
some code of ethics in how they treat each other and how they treat other people in their world.”
For Mariana, this is why having students practice productive discourse with one another was
important, and it is an important reminder for us all.

Dynamic Evolution of the Teacher Role

While Mariana shared many insights about how she viewed and valued productive
student discourse, what was perhaps most interesting to explore was how she considered her role
within this discourse and the evolution of this role throughout her teacher education journey.
Guide: The Persisting Role

In the first interview, Mariana and I engaged in conversation about productive discourse:
what it was, how to look for it, its value, and more. Throughout this conversation Mariana
described both implicitly and explicitly the variety of roles that she envisioned herself taking on
as the teacher within this conceptualized productive discourse. The first major role she
envisioned was what I termed, in my own reflective journaling, a guide, though in the first
interview, Mariana never explicitly named “guide” herself. However, in the second interview,

this ended up being the word that she chose when reflecting on how she envisioned her role then.
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This served as an important moment in the triangulation of data regarding this role that Mariana
had conceptualized in the first interview.

The way Mariana initially made sense of her role as guide was largely driven by her
fieldwork experiences in the classrooms of two distinctly different teachers. Her first cooperating
teacher, Shawn, had a very rules- and behavior-oriented classroom. The behavior and actions of
the students were very controlled by the teacher. While in the very beginning, she “assum[ed]
that this was model teaching,” she quickly established how this type of disciplinarian approach
was not the role she envisioned for herself in leading student discourse (or in the classroom more
generally). She appreciated the structure that Shawn's classroom had “because kids benefit from
knowing exactly what they're supposed to be doing, so they are not lost;” but she also determined
that the disciplinarian method was not the only way to generate needed structure. As she
continued, “without some freedom to talk with each other...it's just a little too rigid and there's
just less room for creativity.”

Her second cooperating teacher, Eva, had markedly less structure in her classroom,
letting students take more of the lead in directing the flow. As she described it, “students kind of
direct the conversations with their questions.” Mariana did not quite feel that this matched her
ultimate vision either, as she did not completely feel comfortable with this much unstructured
time. She believed that she would fall “somewhere in the middle.” It was in this negotiation of
the two distinct styles that [ saw the role of guide come through. A guide, in the general sense,
has a clear sense of where they are going; and the goal would be that they communicate that
direction to others. They are not controlling the behavior of those they are guiding, per se, but
rather providing the information necessary for them to get to their destination. As Mariana

described this, “you can’t just be barking orders,” but you need to “have concrete goals.” For
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example, you could provide “some basic information” and then say something like, “okay, what
do you think? What do you know?”’

This role of guide came through frequently in Mariana’s written work as well. In
designing her lessons throughout her student teaching experience, she often experimented with
tools that would open space for student discussion yet provide detailed structure, or guidance, for
executing it. Figure 5 shows an example of this planning in one of the lesson plans Mariana
crafted for her student teaching portfolio. We see the clear focus on student discussion that
highlighted some of her values as well, positioning students as the knowers and doers of science.
Yet we also see the structures in place that seemed so essential in enacting the role of guide
through this discourse.

Figure 5.

Excerpt from Teaching Portfolio Lesson Plan

Learning Goals and Objectives:

Use “lifting the text” strategy while filling out a graphic organizer. This strategy engages
all participants in focused discussion of a text and encourages students to search for
answers as a community of learners. The strategy turns responsibility for learning over
to the students. Explain in their own words how genetic variations of traits in a
population increase some individuals’ probability of surviving and reproducing in a
specific environment.

I saw this similar type of approach come through in several of Mariana’s lessons
throughout the semester: in another lesson, the goal was for students to “use notes about 2
chosen organisms...to draw their interpretation of the habitat. Then they will present their
drawing and notes in groups. The audience will jot down what they learned on a post-it...”
Again, there is guidance, and there is structure, but it is in service of a discourse goal related to

her larger values on student talk.

140



For Mariana, this role of a guide was prevalent in different ways throughout her entire
teacher education journey. Being a guide was related to the way that she wanted to create
structure for the class, though not enforce that structure in the way that exerted control and
discipline like a boss or a director. This role persisted through her experience into the follow-up
interview. As she reflected on how she thought about her role back as a student teacher, she
again brought up the idea of “someone who guides and structures.” This role still resonated with
her after leaving student teaching; structure remained an important piece of her role in
facilitating productive student discourse.

Cheerleader: The Situated Role

A second role that emerged for Mariana was established in the first interview
conversation through the metaphor question in which she was asked to select which term best
described her role in student discourse. Of the choices provided, coordinator, conductor, chief
executive, cheerleader, and coach, Mariana selected cheerleader. At the time, for Mariana,
cheerleader resonated in the way that it communicated the importance of “hav[ing] a relationship
of respect and equal admiration of each other.” Perhaps most interesting about this at the time
was that this question came at the end of the first interview. Throughout the conversation, the
role of the guide was so apparent, as it ended up being in all of the lesson plans and coursework
created prior. However, the words that I might consider more closely related to guide
(coordinator, conductor) were not chosen in the metaphor—cheerleader was.

In looking at the way Mariana previously described her role throughout that conversation,
and in looking at the way she facilitated her teaching and planned her lessons, it was apparent
that cheerleader was an apt term to describe her role alongside the guide. In one part of our

interview conversation, we watched one of Mariana’s teaching videos. This was one where

141



Mariana was particularly proud of the discussion that took place between students. In reflecting
on her role during that video, Mariana said, “I had the habit of whenever a student gave an
answer that, one might say, isn't 100% accurate [or] correct, I wouldn't say, ‘no, that's wrong’. I'd
say, ‘Okay, that's a valid answer, good thinking,” and then I'd build on it.” In this way, Mariana
was cognizant of the way she was attending to student talk by validating their answers,
regardless of the accuracy. We see a similar type of validation in a different moment of her
teaching videos in the student teaching course. Table 9 shows a transcript of a brief segment of
this discussion.

Table 9

Excerpt from Mariana’s Teaching Video

1 Mariana:  ...And why might that be the case if you don’t have enough insulin because you are
diabetic? Why might you feel tired all the time?

Several hands go up. Mariana calls on one student

2 Student 1:  Because your cells aren’t being [unintelligible]

3 Mariana:  Excellent!! Your cells are being starved; They aren’t getting any energy. They
aren’t getting any food. Okay, so now insulin has been released, cells are taking up
glucose. The problem is your body hasn’t told the insulin to stop being released yet
so there's more and more and more...what’s happening. Someone who hasn’t gone
yet, maybe?

4 Student 2:  Uh, the function of the pancreas releases glucagon because of the pancreas right
there. There are two images of the pancreas there.

5 Mariana:  Excellent! Yeah that’s good deduction, good detective work. But why might that be
the case. You have little glucose now because of the insulin. What does glucagon
do? Do you remember from the video? Does anyone remember from the video what
glucagon does? It works in an opposite way to insulin. So if insulin decreases the
amount of sugar in the blood what does glucagon do.

6 Student 3: Makes the glucose levels go up.

7 Mariana:  Excellent, that’s right!

142



An interesting component of this segment of the classroom discussion is the way in
which Mariana responded to each student. The written transcript doesn’t quite do it justice, in the
sense that the way Mariana responded each time with “Excellent!” was both emphatic and
honest. There was a care in her voice that expressed a genuine interest in and excitement for the
share out from each student, even if the student’s answer did not quite reach the goal she had in
mind.

We see this thread of the cheerleader come up in various ways again and again. For
example, in a third teaching video, we saw her supervisor (the person responsible for giving
feedback on and evaluating the student teachers’ teaching videos) commending her valuable
“support” to a student and how she followed up with “positive reinforcement.” We even see it in
her Day 1 reflection from the Science Methods course (see Figure 4) when she indicated the
importance of “fun, encouraging posters.” Mariana embodied the cheerleader in the sense that
she showed unwavering encouragement for her students, cheering them on in so many ways,
both within classroom discourse and otherwise.

The Student Teacher Effect. Interestingly, when reflecting in our second interview
conversation on this role of cheerleader, Mariana chuckled. There was a way in which at this
point in her trajectory (the second interview took place a few months after the completion of the
student teaching coursework), cheerleader did not fully capture the role she now saw for herself.
Pieces of it certainly applied, as she said, “I still think it's really important to have positive
energy and really encourage the kids to participate. Because if they don't buy in, you're not going
to get the participation that you want.” Cheerleader as a role, though, was evolving. However,
Mariana confirmed, it was applicable back then, during the first interview conversation, because

of her role at the time as a student teacher. There was a way in which that “was a very exciting
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time,” finally being able to take over teaching a full class period on your own and “getting to
know the students better.” But perhaps even more influential was the fact that this student
teaching was being filmed. Mariana engaged in meaning making around this experience of
filming. She said, “I realized that if I was gonna make this filming work for my student teaching,
I had to make them want to be there, and so I had to keep my energy high. I had to encourage
them.” In this way, the role of the cheerleader was very situated in the specific experience
Mariana was having as a student teacher. Not only was she just starting to get to know her
students, but she was also quickly trying to figure out how to encourage them to buy into the
lesson so that their engagement could be felt through the teaching video coming out of it. This
was not to say that Mariana’s desire to be encouraging to her students was inauthentic. She
consistently embodied someone that was encouraging and positive in her classroom spaces.
However, perhaps this role felt particularly salient and was at least momentarily elevated in her
teacher identity because of the primary role she was playing as a student teacher. The effect of
being a student teacher and of needing to submit these videos for evaluation meant that she had
to navigate her teaching roles in addition to being a student as well as a newcomer to the
particular classroom. The reflection also provided an interesting look into the way that Mariana
was positioning her students while taking up this cheerleader role. She felt as though this role
was even more essential for her to take because of her experience with her students in the
classroom. These were perhaps those who needed more encouragement in order to buy in.

Once leaving her student teaching, the feeling of having to keep her energy high did not
necessarily dissipate, though it was different:

I still think it's really important to be a positive energy and really encourage the kids to

participate. Because if they don't buy in, you're not going to get the participation that you
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want. And they're just gonna check out. You kind of have to convince the kids that it's

worth it to be there, and it's worth it to engage. That being said, I think the scaffolding is

just as important as being a cheerleader.
In this way, Mariana was drawing on some of the components of the guide role as well. In other
words, just being a cheerleader was not quite enough for accomplishing the high goals she had
for her students, especially now that she was a bit farther removed from her student teaching
experience. She summarized it by saying, “as I'm maturing a little bit more as a teacher, it's like,
okay, it's still exciting, but you have to keep things under control, too.” It was almost as if there
was a bit of a naivete being uncovered in just naming cheerleader earlier. The cheerleader was so
focused on just creating a positive space in the classroom that it underestimated the other work
that would need to go into making that positive space come alive in a way that would really drive
authentic student buy-in.
“Caring Mentor”: The Evolved Role

Both the roles of guide and cheerleader were salient for Mariana as she reflected on her
teacher education experience. Furthermore, both roles were evident in various ways in her
coursework and in her planning and facilitation during student teaching. Being a guide made
sense: Mariana valued both creating space for student-driven discourse yet wanted to maintain
clear structure. Positioning herself as a guide allowed her to provide the structures necessary to
lead students through the flow of each lesson. Being a cheerleader made sense: Mariana wanted
to ensure she created a palpable sense of excitement to establish buy-in for students and show
that she was being encouraging and supportive. Upon reflection in the second interview
conversation, there seemed to be something missing from these roles now that she was viewing it

through her perspective in a more permanent setting than that of the student teacher. We worked
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to make meaning of this feeling. Guide and cheerleader still resonated, but Mariana established a
new role she felt that she was aiming for now: “caring mentor.” A progression of these
conceptions of the role of the teacher in productive student discourse is portrayed in Figure 6,
showing the way that the roles of guide and cheerleader were most relevant and where they faded
over time as the role of the caring mentor took centerstage.

Figure 6.

Evolution of the Teacher Role Throughout Mariana’s Experience
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A Need for Investment. Naming the role of caring mentor brought up important
reflective questions in our conversation: what was different about caring mentor that cheerleader
and guide did not capture? And once we characterized this difference, how could we determine
what made the caring mentor role difficult to recognize while in the position of student teacher?
As we unpacked this first question, there was one theme that prevailed: the need for investment.
To capture this idea, Mariana shared an anecdote about a chess club she had been attending
recently. She began learning how to play chess in order to connect with a couple of her students

who were in the chess club at school. To learn the game, she decided to find a chess community
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in her city that offered free gatherings to learn how to play. After going to a few of these classes,
she started to feel that the expert chess players there exemplified the role of a caring mentor:

I went to this chess club in [the city] this week, and I'm just a beginner...my dad taught

me how to play when I was ten. I never picked it up again until like a couple of weeks

ago. I just took the leap of faith to go to [the city], and I was the only woman there. But I

came in humbly. And these guys...they were willing to teach me, and I respected that

mentorship, that wisdom because they...it was this humility, and there this like openness
to sharing what they knew. And they were cheering me on, you know, they're not judging
me. They're not competitive. It's creating that safe space to just be vulnerable and learn.

And they're doing it with all this background knowledge and experience to share. So, I

think they could just be like, ‘you can do it, you can do it.” And then they just drink some

beer and walk away. But they sat there and they were invested in like, okay, if I were
you, this is the next move I'd make.

This anecdote, while a small, recent example that Mariana thought of during our
conversation, was powerful. It captured the nuanced but important ways that the caring mentor
role went beyond that of guide and cheerleader. Yes, the chess experts were guides: there was a
structure through which they could lead Mariana to a deeper understanding of the game. Yes, the
chess experts were cheerleaders, and they encouraged her and cheered her on. But she felt
something more from her interactions with them. She felt a level of investment from them; there
was a way that they made her feel like she mattered, like she belonged in that space, and that she
could be vulnerable in her learning. These caring mentors were incredibly knowledgeable, but

they shared this knowledge, this wisdom, with a sense of openness and humility.

147



This seemed at the heart of the difference: a cheerleader can cheer for a team that they are
interested in but not necessarily invested in. A guide, like, for instance, a tour guide, can lead
someone through an experience without being invested in them personally. To be a caring
mentor, though, one must have an investment in the other. Mariana expanded on this anecdote,
relating it to the teacher in a classroom. For her this role was about “investing in the student and
who they are as a person, and kind of guiding them, not only in terms of your background
knowledge, but in perspective, like...their outlook on the world.” She continued, “the more you
invest in who they are as a person, the more they buy in.” In this moment of meaning-making,
Mariana brought up the relevance of guide. She also connected to the importance that she
previously named of the cheerleader in terms of creating “buy in.” But it was this personal
investment in the student that took it a step further.

The Student Teacher Effect. Mariana reflected in a few ways that pointed to why the
role of caring mentor may have conflicted to some extent with the role as a student teacher. The
caring mentor goes deeper and gets more personal than the cheerleader. As she described, “when
you're a mentor, in addition to a cheerleader...there's like a level of admiration and respect, when
you bring your worldview...when you share your wisdom.” Perhaps as the student teacher it was
more challenging to convey that level of wisdom, since one would have been positioned as a
novice; and when we layer on the need for filming, the positioning as a novice is made explicit,
or “transparent” to the students, as Mariana reflected. She felt that in a perfect world, a teacher,
even a student teacher, could frame this for students as the way that we are all “lifelong learners,
and even the adult in the room is...learning with you and they can learn from you.” But that can
be hard to convey as a student teacher. As Mariana said, “if you’re really able to control your

nerves, you’d want to communicate that. I think I was just trying to get through it.”
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Challenges on the Journey to Caring Mentor

Taking on the role of caring mentor felt challenging for Mariana as a new teacher at the
time of our second interview, let alone as a student teacher in the previous year. Within the
second interview conversation, Mariana reflected on some of the challenges in fully realizing this
role along her journey in teacher education. The biggest challenge centered around the ability to
build community, both within her school as a whole and within her classroom. As she shared,
“community building is something I think I have to work on this year...because I think I was
focusing on myself so much as a teacher, filming myself, trying to jump through the hoops, that I
wasn't seeing myself as part of a community and investing into the characteristics of each
student.” This reflection circled back to the reasons that the cheerleader role felt so prominent at
the time of the first interview towards the end of the student teaching experience. With the
community-building missing, there was a way in which the cheerleader part had to do all the
work to create buy-in for students. Without the community, without the investment, one of the
biggest tools you have is to be emphatic in your encouragement and cheerleading.

Discussion

This study considers the way that one pre-service teacher conceptualized the important
phenomenon of productive student discourse and made sense of their role within it. Drawing on
the lens of positioning theory (Davies & Harré, 1990), helps to frame the way that this
sensemaking around the teacher role involved both explicit and implicit positioning of the
students within the discourse. A sensemaking lens framed the process of conceptualizing
discourse as well as the teacher role in that both were contextually situated, involved discursive
and collaborative engagement with others, and required drawing on a variety of experiential and

epistemic resources. Both of these frameworks prioritize viewing the processes of
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conceptualizing discourse and the teacher role as dynamic and contextually dependent.
Mariana’s conceptualizing resonates in this way. There is a way her conceptions evolve as she
makes meaning of new experiences and resources, which is consistent with the ways that
establishing a teacher identity is an evolving process throughout teacher education experiences
(Avraamidou, 2014) and is highly intertwined with the student teaching contexts that make them
up (Chen & Mensah, 2018).

Within this discussion I will summarize the key themes aligned with the research
questions driving the study. First, I will address the ways that Mariana viewed this discourse
through a value lens, representing the ways she was conceptualizing productive student discourse
(research question 1a) and ultimately the ways that students were then positioned within it
(research question 1¢). Then I will consider how her conception of the teacher role (research
question 1b and 1c¢) represents a dynamic evolution that draws on many of her experiences
within the teacher education space (research question 2) and otherwise.

Discourse Through a Value Lens

There is an interesting way in which Mariana’s values around productive student
discourse hold steady through her teacher education experiences, though there are ways in which
they gain new layers and in which her toolbox develops to provide new ways of facilitating. The
findings suggest that as a pre-service teacher, Mariana is conceptualizing student discourse as a
phenomenon that is highly value-laden. From the way that discourse can support students in
building relationships, to the way that it can support creating a respectful and positive classroom
environment, to the way that it supports building a level of responsibility within scientific

literacy development, Mariana’s values permeate her descriptions of discourse. In this way, she
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also expands the notion of what student discourse in the science classroom is for, moving beyond
just a mechanism for learning.

In terms of the facilitation of this discourse in the classroom, this value-driven conception
extends discourse facilitation away from simply a protocol or a set of teacher moves. Certainly,
protocols and teacher moves are essential—Mariana describes and uses many specific protocols
for supporting student talk in her classroom. However, these do not represent the extent of what
is needed for facilitating the discourse. The elements of respect and relationship building add to
what a teacher needs to do to facilitate discourse well. This suggests that as teachers build their
toolbox for the practice of discourse facilitation, they must also be supported in the way that they
are establishing the larger vision for discourse in their classrooms and the values that it holds not
just for science learning but for community-building inside the classroom and beyond. We can
connect these values surrounding discourse to values around equitable teaching. Positioning
students in an equitable way within discourse is not something that just happens, rather it must
be actively pursued (Haverly et al., 2020). Furthermore, this intersects heavily with the ways that
students' identities and experiences are welcomed and valued within the classroom space and
otherwise. As a result, these findings support the notion that concepts of equity must be actively
addressed in conversation about practice (Mensah, 2013), and in this case, the practice of
discourse facilitation.

Finally, in relation to the teacher education experience, it was interesting to see how
Mariana’s conception of productive discourse was highly influenced by her fieldwork
experiences. Mariana’s case was unique in that she experienced two radically different
classrooms through her fieldwork placements. The important influence that student teaching

placements can have on pre-service teachers’ learning has been substantiated in the literature
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prior (Chen & Mensah, 2018), and we see a similar trend with Mariana here. In the first
placement, productive student discourse did not appear to hold much value in the classroom
whereas in the second it was an utmost priority for student learning. In making sense of these
experiences over time, Mariana did not simply accept one or the other as “correct.” Instead, she
layered these observations onto her own value set, as established even prior to her teacher
education experience, using these fieldwork experiences as ways to sharpen her interpretation of
the importance of student discourse.
Teacher Role: A Dynamic Evolution

Similar to the ways in which Mariana made sense of productive discourse and its value
for students, she demonstrated a dynamic evolution of her sense of the teacher role within it,
influenced by her prior experiences, her values, and her teacher education along the way.
Mariana conceives of three distinct teacher roles in discourse: the guide, the cheerleader, and the
caring mentor. The findings show the way that these roles can evolve over time and based on
new experiences even if the central elements of the role are maintained throughout. For instance,
there were elements of the student teaching experience that made the cheerleader role feel more
salient at one particular time; yet the idea of taking on the cheerleader was maintained, even if in
a slightly different form once Mariana left her teacher education space. This represents a larger
scale evolution, but the findings also show the ways that these different roles are navigated and
negotiated on smaller scales, based on specific interactions or relationships with specific
students. These findings are consistent with the way that positions are described in the literature
on positioning theory (Davies & Harré, 1990). Positions are not static, but rather are negotiated

given the contextual factors of the space and the storyline that is playing out within that space.
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This dynamic evolution was also seen in the way that Mariana developed a sort of
enhanced version of her role as she made sense of the teacher role outside of the student teaching
space and after being in her first-year teaching classroom for several weeks. The findings
established the way that Mariana perceived her role as a caring mentor and the ways that this role
became more nuanced once she was no longer in the position of a student teacher. While there
were ways she expressed the mentor role throughout her teacher education, it was only after she
left this experience that she began to layer on the nuance of what it meant to be a caring mentor
in a deeper and authentic way. These roles are not only negotiated in terms of which are being
leveraged at a given time, they are negotiated in terms of what they actually mean as new
experiences and perspectives are layered into the overall teacher experience. The findings also
point to ways that Mariana experienced various challenges to these roles throughout her formal
teacher education. The roles could be challenged by external factors as well as internal
negotiations, further representing the ways that the roles were not static but involved a constant
and active process of reflection.

A Movement Toward Care

Throughout the study I was particularly struck by how Mariana’s evolution in her teacher
roles moved toward a distinct sense of care. She shared a moving story about her experience with
the chess players that became her mentors as a new learner of chess. While this experience with
learning chess was not what caused her evolution to caring mentor, it provided a compelling
example of what the role of caring mentor meant to her. It was intertwined with a deep sense of
investment in the students—an investment that was incredibly authentic and personal. This type
of care that is related to an investment in students as full persons aligns with similar conceptions

in the literature. In conceptualizing the caring mentor role as one that values relationships with
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students and between students that support building trust and respect within classroom discourse,
the element of care aligns to the literature on students’ feelings of belonging within science
classroom spaces specifically (Penuel et al., 2024) and to the larger sense of what it means to
matter in a classroom space (Love, 2019). In her chapter on Mattering, Love shares examples of
her own experiences in a classroom with a teacher who extended a “sense of responsibility for
her students” (p. 48) that helped to foster the feeling that you, as a student, matter in the
classroom space. Through the chess example and into her conceptions of her role as a teacher,
Mariana is getting at this idea of the responsibility the caring mentor has in creating a space
where students feel that they belong in authentic ways and that goes beyond the surface level of
what the cheerleader or guide might be able to accomplish.

Extending this into the ways that the caring mentor builds relationships with students that
value the interests, experiences, and identities that they are bringing with them from outside the
classroom space further speaks to how care has been conceived of in the literature, particularly in
as it has been demonstrated by teachers of color who expand previous notions of care (Gay,
2018). Gay conceptualizes this as culturally responsive caring, creating a distinction between the
more surface-level, emotional idea of “caring about” someone to the culturally responsive,
action-oriented way of “caring for”” someone (p. 58). There is a way in which Mariana’s
expansion of the cheerleader to the caring mentor role is a movement toward that type of caring
for. There is an interesting connection as well to how Mariana conceptualizes productive
discourse in the first place as something that has a deep ethical foundation, particularly in
science. It is this science classroom discourse that can actively support (or not) an ethical future
in the science discipline as a whole, making this teacher role especially important. We see

Mariana’s movement toward care in her teacher role as well as her conception of science
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classroom discourse particularly in her first months of teaching. This opens up opportunities to
interrogate how teacher education settings can expand further into the realm of culturally
responsive caring, especially when considering the fleeting experiences of student teaching that
may present particular challenges for pre-service teachers related to their positions as novices,
guests in their classrooms, and even as students themselves.

Limitations of the Study

In considering the findings around the role of the caring mentor, I believe highlighting
this work of culturally responsive caring (Gay, 2018) is important because of the ways that it can
serve as a point of expansion for this study. The present study shows limitations in its ability to
address the ways that elements of cultural responsiveness and social justice influenced how the
teacher was taking up this role of the caring mentor within the classroom space. First, there are
opportunities for greater follow up with teachers in their first full year of teaching to interrogate
the ways that this sense of culturally responsive care continues to build, as it is related to
classroom discourse, and what challenges to doing so arise.

Furthermore, there are opportunities to expand this study to consider the ways that the
teacher education experience itself explicitly supported the development of the culturally
responsive caring mentor role from the outset to interrogate the ways that the pre-service
teachers are or are not integrating the idea of that type of role in their own practice. This study
was limited in its ability to provide an in-depth analysis of the specific components of the teacher
education coursework and experiences that supported the development of the artifacts and the
student teaching videos. Further analysis in this area could serve to elucidate understandings

about the ways in which teacher education programs can support the development toward this
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role of caring mentor. This type of analysis is limited in the present study but would be an
important direction for future analyses moving forward.

Finally, as a single case, this study is inherently limited in its ability to be generalizable.
The participant in the study has a unique set of experiences and perspectives informing her
unique set of teacher education experiences. While this study is not intended to suggest how pre-
service teachers in general conceive of student discourse and their role within it, it can provide
insight into one teacher’s experience that can serve to guide teacher education experiences for
others.

Implications and Conclusions

This study provides a view into how one pre-service teacher demonstrates an evolution in
their conception of student discourse as well as their role within it via the ways that their teacher
education experiences intersected with their values, beliefs, and past experiences. The way that
the pre-service teacher made sense of the phenomenon of student discourse expands discourse
past simply a practice that is executed in the classroom into a value-driven experience that draws
on contextual factors inside and outside the classroom space. How they made sense of their
multiple roles points to the nuanced ways that they were engaging in negotiation of various roles,
influenced by everything from the specific events in the classroom to their larger perspectives
and values. Furthermore, this negotiation was seen in their planning, their facilitation, and in the
ways that talked about both within reflective spaces. There are important implications for teacher
educators, pointing to the need to be more cognizant of the way teachers are negotiating these
different roles and the factors that can influence this negotiation as well as the ways that intended
roles may be challenged. There are opportunities for teacher educators to create spaces for

teachers to unpack these different roles and why they are coming up so that they can navigate
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these challenges to them. There are also important opportunities in this engagement to more
explicitly address equitable teaching practices, layering in understandings of the ways that
students may be positioned as a result of these roles and how that intersects with other ways that
students and teachers are positioned socially, culturally, and historically inside and outside the
classroom. There are important implications for future research, extending an understanding of
how teachers perceive what their roles in discourse are or should be and then mapping that onto
the roles that they enact. Alignment here, or lack thereof, can be an important component in
furthering an understanding of how teachers navigate practices like discourse facilitation and

teacher noticing.
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Chapter VI
FINDINGS
Enacting a Vision of Discourse: Learning from the Reflections of Pre-Service Science

Teachers

Abstract
Reflective practices have been essential components of the teacher education experience for
decades. Reflection has been used in tandem with many other experiences, such as micro-
teaching, student teaching, teacher identity development, and more. This study interrogates these
reflective practices but in the specific context of student discourse in the science classroom. This
discourse represents a complex phenomenon that is highly dynamic and contextually dependent.
As a result, understanding how pre-service teachers use reflective practices to make sense of this
complex phenomenon is valuable. In this comparative case study, both written and verbal
reflections on student discourse are considered for two pre-service teachers enrolled in one
teacher education program. By analyzing and making meaning of these reflections as they relate
to discourse, this study aims to better understand the ways that teacher education supports novice
teachers in building a teacher practice and a teacher identity grounded in this important
phenomenon of student discourse. The findings of the study provide insight into the ways that
the teachers were drawing on their prior experiences, values, and beliefs in guiding their
reflections on specific teaching experiences. Importantly the study shows the way that both pre-
service teachers, while having a range of different experiences, coalesced around the importance
of relationship-building for creating spaces of productive discourse in their classrooms. Insight is

provided on the challenges they expressed around this relationship building as well.
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Introduction

Student discourse is an essential part of science classrooms because of the ways it can
support students’ learning (Kelly, 2014) and students’ feelings of belonging in the classroom
space (Penuel et al., 2024). However, engaging students in robust discourse within the science
classroom can be challenging, as it is an incredibly dynamic process to facilitate. Teachers must
draw not only on science knowledge, but also on pedagogical knowledge, knowledge of students,
and knowledge of their classroom context. As a result, the challenges of facilitating productive
and equitable discourse are magnified for novice teachers. Much has been done to study the
practices of experienced teachers and codify valuable facilitation moves that can support teachers
in creating discourse spaces in their classroom (Windschitl, 2018). There has also been
significant exploration into the ways that novice teachers take up these moves and incorporate
them into their practice (Kloser et al., 2019). In addition to exploring novice teachers’ use of
specific moves, the ways that these pre-service teachers, or teachers pursuing their initial
certification in science teaching, engage in reflection to support their practice has also been
considered (Karlstrom & Hamza, 2019). However, there is an opportunity to better understand
the connection between these two components of teacher learning—facilitating discourse and
engaging in reflective practices. The teacher’s role in classroom discourse is inevitably complex.
Therefore, leveraging reflective practices to understand the ways that pre-service teachers are
making sense of this complex practice and their role within it will be important. Taking seriously
the novice teacher’s reflections on classroom discourse can give insight into the ways they are
conceptualizing that practice, appropriating that practice, and considering the contextual factors

that are essential for supporting that practice.
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The present study focuses on the research question: How do teacher education
experiences contribute to pre-service teachers’ sensemaking around student discourse in the
science classroom? Within this larger question, an exploration of the ways that pre-service
teachers recognize and articulate successes and challenges related to student discourse within
reflections on teaching will be considered.

Literature Review
Discourse in the Science Classroom
Challenges in Classroom Discourse

Beginning from Lemke’s (1990) conceptualization of triadic discourse in the science
classroom, much has been done to understand the ways that teachers engage students in science
discussions across elementary and secondary contexts. This style of triadic discourse is related to
Cazden’s (2001) construct of IRE, or initiation-response-evaluation. This discursive style begins
and ends with the teacher, requiring initiation from the teacher and evaluation from the teacher.
In this ways, it can serve to position students as less than capable in their abilities to construct
science knowledge. Other studies have looked at how this discursive style can persist, even when
teachers explicitly name their value on more student-centered approaches (Pimentel & McNeill,
2013). Layered onto this are the ways that discourse is so intimately connected with one’s
identity and one’s context (Gee, 2005). Adopting and using a language is a way of adopting and
using an identity, but the language of science can be particularly gatekeeping due to the
pervasive ways this language has excluded those from not from the White, male and Western
traditions that science in the United States has traditionally upheld (Brown, 2006). As a result,

discourse facilitation in the classroom is complex. This facilitation has been helpfully
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characterized through talk moves (Windschitl, 2018), however adopting these talk moves within
the larger context of the discourse phenomenon is undoubtedly challenging.
Teacher Education

Because of the central role of the teacher in creating a space in the classroom where
student discourse is both valued and well-facilitated, understanding the ways that novice teachers
within their initial teacher education program make sense of and take up these discourse
facilitation practices is important. Similarly understanding the ways that novice teachers’
experiences, values, and beliefs intersect with these practices is essential as well. Pre-service
teachers are coming into their teacher education experiences as full, complex people, and
understanding the ways their experiences, beliefs, and values intersect with their teacher learning
experiences is important for understanding how to best prepare prospective teachers. For
instance, Patterson Williams et al. (2020) took this up as it relates to the important practice of
teacher noticing. Others have also described the challenges to teacher learning that can occur
given tensions between the teacher learning experience and the realities of the school sites in
which their fieldwork experiences occur (Braaten, 2018).
Teaching Experiences

Within the teacher education context, providing experiences for practicing live teaching
is common. This can take many forms, though two commonly leveraged are micro-teaching
experiences within the teacher education classroom and student teaching experiences within the
classroom of a mentor teacher. Micro-teaching experiences have long been used to engage pre-
service teachers in focused episodes of planning, facilitation, and reflection in a low-stakes
environment (Bell, 2007). Studies have explored these microteaching experiences to understand

their impact on teacher learning. For instance, Karlstrom and Hamza (2019) showed the ways

162



that pre-service teachers engaged in reflection on their micro-teaching and how these reflections
helped to uncover their thinking on complexities related to planning and facilitation. Student
teaching has similarly been an important part of teacher education programs, providing
prospective teachers an opportunity to practice their teaching in an authentic context. Challenges
with student teaching have been explored in depth. Brown et al. (2021) looked at the ways that
the student teaching experience conflicted with the coursework pre-service teachers engaged in
within teacher education. They considered the ways that the pre-service teachers engaged in
sensemaking to grapple with these tensions. Taken together, micro-teaching and student teaching
represent two important ways that prospective teachers gain experience with live teaching,
though both practices, in their ways, provide difficulties with the authenticity of experience. As a
result, understanding the ways that pre-service teachers reflect on these experiences is essential.
Further, understanding this in the context of the specific phenomenon of student discourse in
science will be important for better understanding how to support pre-service teachers in
building discourse spaces in their future classrooms.
Theoretical Framework

Reflective Practices

An essential component of teacher learning is that of reflective practices. Teaching is a
complex undertaking, contextually situated and impacted by one’s deeply personal beliefs,
values, and attitudes. As a result, being able to reflect on one’s practice becomes important in
being able to make sense of new experiences and layer them onto existing understandings of
what it means to teach—and this is especially true for new teachers like pre-service teachers.
Schon (1987) characterized two key types of teacher reflection: reflection-in-action and

reflection-on-action. The former is the type of reflection that deals with the in-the-moment
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interpretations of teaching that result in responsive actions. The latter is the type of reflection that
occurs after the teaching episode has occurred. Both are essential components of teacher practice
and of developing as a novice teacher. In a 2006 study on the reflective practices of novice
teachers, Davis further conceptualized these practices through an ideal of “productive
reflection,” where productive is indicated by the ability to make connections between concepts as
well as use analytic rather than descriptive language in characterizing the reflections (p. 283).
Schon’s conception of reflection has been criticized because of the way it makes reflection seem
like a “solitary process involving a teacher and his or her situation, and not as a social process
taking place within a learning community” (Zeichner & Liston, 2014, p. 14). I heed this criticism
in my framing of the methodology of this study, drawing on the importance of reflection through
conversation.

Reflection, whether it is in-action or on-action, is a cornerstone of teacher education.
Furthermore, given the complexities of classroom discourse, including its important intersections
with identity and contextual understanding, reflection is inevitably an essential component of
developing strong discourse practices. In this particular study, [ was interested in exploring the
pre-service teachers’ reflections following key teaching episodes throughout their teacher
education experience. As a result, framing the analysis in the context of productive reflection-on-
action was valuable. I intersected this frame with the concepts of productive and equitable
discourse to understand how the pre-service teachers’ reflective practices contribute to their

overall sensemaking around student discourse and its facilitation.
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Methodology

Research Methods

This study leveraged a comparative case study method (Merriam, 1998) to provide a rich
description of two pre-service teachers’ experiences throughout their teacher education program
followed by a look into the similarities and differences that arose in their unique experiences. In
using a comparative case study method, I aimed to explore the experiences of two pre-service
teachers in-depth as well as uncover insight into how their experiences within one specific
teacher education program compare. This study drew on the work of Davis (2006) who used a
comparative case study to look at how pre-service teachers’ reflections on teaching aligned with
the four key characteristics of teaching as outlined by the How People Learn framework. I drew
on the important foundation of her study that focuses on looking at reflections based on teaching
experiences specifically as well as considering the ways that the teachers characterized their
teaching. I used a similar perspective, drawing on the ways that the pre-service teachers
themselves characterized their teaching experiences in their reflections. However, I took a new
perspective on the focus of these reflections, looking at the ways that the teachers characterize
the successes and challenges that they faced and built an understanding of how they connected
specifically to student discourse in the science classroom. In this way, the study focused on the
perspective of the pre-service teachers and how they presented their successes and challenges
with discourse via reflections.
Setting and Participants
Teacher Education Setting

This case study followed two pre-service teachers through their graduate-level teacher

education program. This program in Science Education supports students in earning their Master
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of Arts degree as well as their initial certification in secondary science across various disciplines.
Through the three semesters of the program teachers could take a variety of courses aligned to
education foundations and science methods. Some students were also co-enrolled in the Special
Education Program, resulting in a dual certification in science and special education. The
program was focused on structured fieldwork experiences that allowed pre-service teachers to
complete observations within the fall semester and engage in student teaching in the spring
semester. Pre-service teachers completing these fieldwork experiences were placed within
various schools in the city in which the graduate school was located. Within their first fieldwork
experience, pre-service teachers spent 5-weeks at one school site, primarily observing one
experienced science teacher. In the second fieldwork experience, the pre-service teachers were
placed in one school site for approximately 4 months. The first several weeks of the placement
were focused on observation and building relationships within their placement classroom. Then
the remaining weeks were designed as a gradual release of teaching, culminating in the student
teacher planning and leading the majority of lessons each week for one class section. Throughout
the student teaching, the pre-service teacher worked with their cooperating teacher, whose
classroom they were placed in, as well as a supervisor who performed the role of an evaluative
mentor. The supervisor completed formal observations of the pre-service teacher and engaged
them in debrief and reflection regarding these observations.
Participants

This particular study was part of a larger case study following a cohort of pre-service
teachers through their teacher education program. In this study, I followed the journey of two of
these pre-service teachers, Leana and Oliver (pseudonyms). What initially stood out about Leana

and Oliver’s experiences was how they each described how different their student teaching
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experience was from their classrooms in their first year of teaching. In this way, having the
chance to follow up with them in this first year of teaching presented an interesting opportunity
to reflect on their teacher education experience in contrast to their teaching at the time. There
were other important similarities: both were pursuing their initial certification in secondary
(grades 7-12) biology and were placed in high school biology classrooms for their student
teaching experiences. Both went on to teach biology in a public high school after completing
their teacher certification. However, a key area of contrast was that Oliver was pursuing a dual
certification in special education and therefore had a different scope of fieldwork experiences,
including a secondary observational placement in a middle school reading enrichment classroom.
Given these factors, these two teachers provide interesting similarities and contrasts in their
experience, which are valuable to explore.
Sources of Data

The data selected for use in this case study were all derived from formal reflections that
the pre-service teachers completed regarding their specific teaching experiences. These
reflections comprised artifacts from reflective activities that were a part of their teacher
education coursework as well as interview conversations following the teacher education
experiences. The coursework artifacts were not designed for this study, rather they were
considered after the culmination of the teacher education program, following proper consent
provided by the pre-service teachers. The interview components were designed explicitly for this
study. These comprised two semi-structured interview conversations, one occurring at the
culmination of the teacher education program and one follow-up conversation occurring a few

weeks into the start of their first-year teaching.
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To select reflection assignments and components of the interview transcripts to consider

in this study, I focused on reflections, written and verbal, that pertained to teaching experiences

that the pre-service teachers engaged in themselves rather than general reflections on teaching

and learning. This narrowed the data to two written reflections, one from each semester of the

teacher education program, and subsections of each of the two interview conversations. Table 10

provides an overview of each data source.
Table 10

Summary of Reflective Data Sources Analyzed

Data Source Name Description

Type of Reflection

Time of Creation

Micro-Teaching Formal reflection on mid-semester
Reflection project, planning and facilitating a
micro-teaching exercise with peers

Student Teaching  Formal reflection on student
Reflection teaching, including on feedback
from supervisor

Primary Interview  Selected components from
interview involving reflections on
student teaching

Follow-Up Selected components from
Interview interview involving reflections on
first-year teaching

Written reflection®

Written reflection®

Verbal reflection®

Verbal reflection®

Science Methods
course, Fall semester

Student Teaching
course, Spring
semester

Immediately
following student
teaching

Approximately one
month into first-year
teaching

*Written reflections completed as formal, submitted assignments within coursework.

®Verbal reflections completed in interviews were expressly part of the present study.

The two written reflection assignments were created explicitly for the courses that they

were submitted in. The reflection from the fall semester was focused on a micro-teaching

experience. For this teaching experience they planned and facilitated a 10-minute mini-lesson

aligned to a specific standard from the Next Generation Science Standards (NGSS) and one

specific Science and Engineering Practice (SEP). They worked in teams to collaboratively plan,

though they taught their section and wrote their subsequent reflection independently. The
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reflection assignment from the spring semester student teaching course was part of a larger
portfolio submitted at the culmination of the student teaching experience. This particular
assignment required pre-service teachers to “reflect on practice to improve effectiveness.” This
reflection was intended to draw on the student teaching experience and the feedback from their
supervisor.
Analytical Methods

Each participant in this study was considered one case, both of which together constituted
the comparative study. I leveraged a three-step coding process to analyze all of the reflective data
sources for each participant case individually. Then a cross-case analysis was done to elicit
similarities and differences between the reflections of each participant. Prior to the coding steps,
I compiled all data sources for one participant into a single file. Then I read all of these
reflections in full, creating summaries in my researcher journal along the way. I repeated this for
each case. This allowed me to have a fuller understanding of the types of reflections generated
and the overall scope of the reflections for each case before going into the specific coding steps.

Coding Step One. The first step was to identify each instance of specific reflections on
teaching. The theoretical framework of reflection-on-action was essential here, as it guided the
identification of moments in which pre-service teachers were looking back on their teaching and
providing some level of reflective analysis on it. In this step I did not distinguish productive
reflections, drawing on the methodology of Davis (2006). As Davis did in her study, I intended
to gather both descriptive and analytical reflections to get a fuller scope of all possible reflections
the pre-service teachers engaged in, without assessing the quality or effectiveness of the
reflection. In this case, only one top-level code of “reflection-on-action” was used to identify

specific reflection moments. I considered “idea units” in this case in the sense that each

169



reflection consisted of the full idea shared related to a specific moment within the teaching that
the pre-service teachers were reflecting on.

Coding Step Two. Once I had identified all of the instances of reflection on teaching, I
then coded each based on its relationship to discourse. In this round of coding, the goal was to
identify how the teachers were reflecting on their and their students’ involvement in discursive
episodes in the classroom. I used the following codes to analyze each reflection unit (see
Appendix E for a complete codebook): planning and preparing for discourse, setting the
classroom environment for discourse, facilitation of discourse, outcomes of discourse. Within all
the reflections, the pre-service teachers were not necessarily reflecting explicitly on discourse or
discussion events in their classroom. This step was an interpretive step in the sense that it aligned
the reflections based on their relationship to discursive events in the classroom. For example, if a
pre-service teacher reflected on their planning of a collaborative activity, this would fall in the
planning and preparing code because the collaborative activity is inherently discursive in nature;
though this code does not require the discourse of the collaborative event to have actually
occurred or occurred productively. I also maintained a final code of unrelated to discourse to
account for reflections that were on components of the teaching event that did not have any
direct relationship to student discourse.

Coding Step Three. Finally, in the third coding step I aimed to analyze these discourse-
related reflections to their alignment to productive and equitable discourse. A unit was coded as
being related to productive discourse if it addressed talk moves beyond I-R-E dialogue type
(Carpenter et al., 2020) or authenticity to the science discipline (Grimes et al., 2019). A unit was
coded as being related to equitable discourse if it involved valuing student ideas as resources

(Kloser et al., 2019) or equitable opportunities for students to engage (Haverly et al., 2020). A
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sub-code in this step was identifying if the unit was, as explicitly or implicitly named by the pre-
service teacher, representative of a challenge to the elements of productive or equitable
discourse, success with productive or equitable discourse or neutral. These sub-codes were
applied simultaneously to the larger step three codes because the two could more easily be
identified together. See Appendix E for the full codebook.

Cross Case Analysis. Once all rounds of coding were completed, a summary of each
case was compiled and used in a cross-case analysis. The coding and resulting analysis for each
participant was compared qualitatively. While the number of codes in each category were
compiled for general comparison purposes, the relatively small number of data sources leveraged
in the study limited the opportunity for a formal quantitative comparative analysis.

Reliability and Validity

This case study leveraged four key sources of data for analyzing pre-service teachers’
reflections on their teaching experiences. While the inclusion of several different artifacts across
a longer range of time was important for providing rich description of the stories of the two
participants, they were also important sources for triangulation of the data. Patterns in each of the
participants' reflections were checked against the different artifacts, allowing for stronger internal
validity of the findings for each participant. Then, leveraging multiple cases in a cross-case
analysis allowed for strengthening the external validity of the overall findings regarding teacher
reflections (Merriam & Tisdell, 2015). Additionally, the follow-up interview was useful for
engaging in member checking. While the follow-up interview also generated new ideas and
reflections, [ was able to use it as a space to share findings from the other data sources, including
the first interview, and allow space for participants to respond to them (Merriam & Tisdell,

2015).
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Findings

Reflections Prior to Teacher Education

A valuable place to start with sharing the findings from the analysis is by considering the
reflections that the two pre-service teachers completed in their first days of their teacher
education program. This reflection was done in the Science Methods course on the first day of
class. While this of course is not the first time the pre-service teachers have ever reflected on
teaching, this was one of the first experiences in their formal teacher education program.
Therefore, it served as an interesting foundation from which to build an understanding of their
reflective practices as pre-service teachers. Figure 7 shows the original version of the first day's
reflection for each pre-service teacher. This reflection engaged students in thinking about what
their ideal classroom “looks like, sounds like, and feels like.” This reflective exercise was
intended to surface the students’ values and attitudes toward teaching prior to their formal
teacher education getting underway.
Figure 7

Pre-Service Teachers’ Initial Teaching Reflection
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Note. The reflection on the left belongs to Oliver and the reflection on the right belongs to Leana.

Important to note here is that these reflections were not reflections on specific teaching

experiences, but rather on a general vision of teaching. Therefore, they were not analyzed in the
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same way as the other data sources, but they provided a valuable starting point to make sense of
the subsequent reflections. I also appreciated these reflections as a starting point because they
provide an almost tangible feel for the classroom that each pre-service teacher was envisioning.
This is also why I provided the original, handwritten version in the figure above.

Oliver’s initial reflection on his teaching vision, shown in Figure 7, paints a picture of a
science classroom that is filled with “stuff” related to true, authentic science (“dissection tables,
microbial cultures, magnifying glass”). It connects this stuff to the ways students might move

99 ¢¢

through the space (“going back and forth between the outdoors & a lab to analyze,” “a space for
reading & writing”). It is interesting to see how this initial reflection was highly connected to a
vision grounded in science as a discipline. However, there are fewer connections to student
discourse, whether that be student talk, collaboration, or asking questions. Oliver may have
implied these types of collaborative connections, but we do not see specific evidence of that in
the reflection itself. We see a connection to “reading & writing” as important components of
learning science for Oliver, a thread that will come through later on in his reflections on
discourse as a student teacher.

Leana’s reflection, on the other hand, has a palpably different tone. Oliver’s focuses on
the “science” environment, building a space that is authentic to the discipline and authentic to a
science research experience. Leana’s focuses on the “collaborative” environment, building a
space that is focused on the way students are communicating with each other: “lot’s of talking +
discussion, asking questions, debating (nicely), positive talk b/t self + others.” There is less
mention of the disciplinary components of science. I did not attempt to evaluate either of these

reflections in any way—in fact, I think that would have been an inappropriate use of these

reflections. Instead, I took seriously the vision and ideas that pre-service teachers were coming
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into their teacher education experience with, considering how their experiences built on this
important vision that they had established well before becoming a pre-service teacher.
Oliver’s Experiences

Throughout his teacher education experience, Oliver was pursuing dual certification in
secondary science and special education. Because of this dual pursuit, he was able to engage in
fieldwork across a variety of contexts. For instance, he engaged in his student teaching in a high
school biology classroom, but he shared many positive stories from his experiences observing a
reading enrichment class from his secondary placement. Within the interview sessions, Oliver
shared many thoughtful reflections on his teacher education experiences, both within science
education and otherwise. He particularly enjoyed reflecting on the literature he was engaging
with and lessons learned from various professors along the way. Oliver also frequently recounted
his own educational experiences as he recounted his conceptions of good teaching or good
learning experiences. In this way, Oliver’s past experiences as a student across secondary and
post-secondary were incredibly informative for his vision of teaching and particularly for his
vision of growth as a teacher.

When reflecting on his teaching experiences, Oliver’s reflections were more likely to be
aligned with student discourse in the interviews rather than the written reflections. This was
unsurprising, given that the semi-structured interview protocols were explicitly aligned to
discussing student discourse, but it was informative to consider what the reflections did tell us
based on what they were focused on. Within the fall semester micro-teaching reflection, Oliver’s
ideas centered quite a bit around the discipline-specific components of the teaching, as he made
sense of the content he was teaching and the practice he was aligning to. His written reflection

showed an active sensemaking throughout, though much of this sensemaking pertains to how he
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was unpacking the science involved. For instance, there were two moments of sensemaking
about the science practice: developing and using models. Oliver grappled quite a bit with the
extent to which students needed to be involved in the modeling to stay true to the standard. Some
examples of this grappling are as follows:

My understanding of this learning standard is that students are taking conceptual

narratives about how the Earth’s shape, movement, axis, and geography affect climate

patterns and/or creating narratives based on climate and geographical data, and then
devising a model for themselves and testing the model. Does data collected in model
simulations reflect actual data? [...]

We did share as a group what was occurring, how it might relate to climate patterns and

adjustments that could be made to the model (which, now that I think about it, was

student-led model development). (emphasis in the original)

Following these reflections, Oliver summarized his next step for himself as a teacher:
“Explicitly state what you are going to assess and how you are going to assess it.” Through this
reflection, Oliver seemed to be highly focused on the standard, how to unpack it, and how to
assess it. This was directly related to the purpose of the assignment, which was important, though
we see fewer reflections on the interactions between students and fewer connections to the
productive discourse occurring throughout.

Within the final reflection from the spring semester, following the student teaching
experiences, we saw a similar pattern. This reflection was highly focused on routines and
procedures. After laying out a summary of the next steps that were focused on routines and
procedures, he said: “With the other practices, my day-to-day and week-to-week planning

routine could be actually routine, rather than somewhat reactionary (as it often is).” There was
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one component of the reflection that approached a consideration of student discourse. Oliver
said, “I do think that a more focused beginning and ending activity could help students engage in
class more easily and process their experiences.” This reflection considered routines that could
help support engagement and processing, both of which have the potential to be discursive
processes, though I note that there is no direct connection as it is stated.

While Oliver’s written reflections made few explicit connections to classroom discourse,
his interview conversations took a completely different tack. Within the interview conversations,
Oliver was incredibly reflective on discourse experiences—ones that he had experienced as a
student, ones that he had experienced as an observer, ones that he had experienced as a teacher,
and even ones that he had read about in texts. In other words, Oliver had a very rich repertoire of
classroom discourse experiences that he was drawing on in these conversations, many of which
came from experiences that predated both written reflections earlier. These reflections on
discourse experiences tended to fall into two categories: recounting examples of strong discourse
in another teacher’s classroom and evaluative reflections on the challenges with the discourse he
had tried in his classroom. Oliver infrequently commented on strong, successful discussions he
led in his own classrooms.

I saw interesting throughlines between Oliver’s written and verbal reflections. For
instance, the first written reflection culminated in his ideas about how to assess learning. Then in
the first interview, he spent a good amount of time reflecting on how discourse as a type of
assessment could help him (and all teachers) prioritize discourse in the classroom. He talked
about all teachers here because he did not recall seeing discussion as a form of assessment in
science classrooms, though he had in humanities classrooms. In reflecting on the classrooms he

has seen in his student teaching placement, he said,
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In some of the humanities classes here, the discussion is a summative assessment, and so
that puts some onus on the teachers to really make it happen. And the product for us was
the writing. And so, all of the discussion was in small groups, it may be like a check-in in
the beginning of class or at the end, but far more informal. And, with not as much
emphasis on what the skills we needed were for having small and large group discussion,
I wasn't assessing the little discussion at the tables [...] I wasn't crazy about the quality of
my questions; I didn't think they elicited the best type of thinking and you would have
that issue with the discussion, too. But I do think it would be a worthwhile opportunity to
give students the opportunity to try discussion as a type of assessment. [...] If discussion
is the assessment, then I think there might be a little bit of an implicit incentive to have
more ambiguous phenomena and data that are the foundation of that discussion. I think
having discussion as a component of assessment would help teachers—would help me as
a teacher—being like, okay, we need something worth talking about here.

This reflection took on a whole range of ideas collapsed into one powerful thought. I note

also that this was all from one reflective story. First, Oliver provided a reflection on what he

considered to be good discussion in another classroom. Then he shared multiple critiques of his

teaching (not assessing the quality of the discussions, not approving of the quality of his

questions). Then he brought that together to make sense of what this might mean for improving

his discussion practices going forward. Finally, he makes connections to how these practices

would help teachers more broadly, suggesting how he is thinking beyond his specific classroom

protocols and more into a vision for his teaching in general.

Later reflections in this interview, though, show an interesting progression of thought

away from assessment and into relationships. He said:
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Relationships are important, once students feel safe with one another. How often does

that make the cut like just talking about the world? Interestingly, I think it could. And I

think it might ideally feed the first goal of students feel[ing] more comfortable with one

another when they can have these sort of informal discussions about phenomena. And
that's actually very different from an assessment discussion or Socratic seminar. Those
are about like, okay, you learned about this thing. Now, you have to kind of show off
what you learned.

This was an interesting reflection. After spending a good chunk of time detailing the
value that student discourse can have for learning (leveraging it as assessment) he then got into
the ways that having discourse that was explicitly not an assessment (just talking about the
world) could actually serve to support the skills needed to engage in that more formal discourse
later on. Oliver then spent time through the remainder of the interview considering the
importance of trust and relationship building for discourse, additionally gaining a sense of
optimism that once he was in his own classroom and that relationship building could start early
on, it would be easier to get students to “feel comfortable” and therefore “willing to take a little
risk in talking out loud.” These reflections did not dispute the idea of discourse being an
important form of assessment, rather they add to a larger vision of what it means to have a sort of
ethos of discourse in his classroom.

When we arrived at the follow-up interview, we saw a more explicit turn into considering
specific interactions between students and the impacts on the discourse. There was an interesting
full-circle component to these reflections, though. Much like in his past reflections, he focused
on unpacking the disciplinary science components of discourse, he focused on routines and

procedures, yet there was a way that both threads were grounded in the importance of
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relationships and trust. Oliver reflected on his current curriculum and the “talk moves” provided
within it. He provided three interesting challenges in using these in his classroom. The first was
centered around authenticity for building discourse skills. He specifically named moves that
focused on building consensus as a whole group. While that has value, he found that those
discussions were “not as organic as the small group stuff.” He continued, these whole group
discussions were “not the richest part for the students” because in small groups, “they're really
practicing social skills and kind of figuring things out.”

The second challenge was centered around the authenticity of the science content. He
talked here about moves that were focused around generating questions and hypotheses.
Reflecting on strong discussions he has been a part of he says, “my best experiences in college
and graduate school have been where I actually prepare ahead of time and like, do the readings.
And then you kind of come to class, and you talk about them.” But with the talk moves he used
in his classroom, he described it as “you have a phenomenon; you talk about it; you don't really
know what's going on; maybe some kids do.” He reflects here on the challenges with and the
inauthenticity of only talking about the new phenomenon. This interestingly connects back to
Oliver’s earlier reflections on discussion as an assessment. While he still holds high value on
discussion as a way to “practice social skills” and “figure things out,” there is also power in
being able to have a discussion where you are bringing key background knowledge and using the
discussion to use that knowledge.

The third challenge was in not having a stronger protocol for the important relationship-
building discussions. He says:

Maybe my do now should be more like icebreakers. Because if I want to have those

discussions, I need kids to feel comfortable around one another. It could be a science
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theme, but it could not be, whatever gets them talking. [...] But, gosh, it's been rough, it's

been rough to have kind of a lack of a protocol [...] And that's something I feel like I need

to work on as a teacher is building discussion protocols, but I think underlying that is like
the trust to have a discussion.

This culminated in a sort of hopeful reflection after he made sense of all of these ideas
together. He began a reflection on his current unit and challenges that arose when a student was
not engaging in conversation about the specific science content:

There's so many factors that could be going on. It could be a comprehension thing, but it

could also be like, is the conversation framed in a way where it's like, succeed/fail or a

different way, we're like, we're kind of co-creating an understanding over multiple

periods of time, and we can revise our ideas. And like do the kids trust each other? Do
they have practices in place where they feel safe, sharing and listening. There's a few
different factors going on there. But I think, yeah, like for me, I'm a little relieved to think
like, ‘Oh, like, I'm having a hard time getting the kids to talk about oxygen transfer. They
could talk about something else’ [...] it’s a more approachable goal than having them talk
about oxygen transfer, because then there's two issues there. There's like that
apprehension of like, ‘Oh, maybe I don't really know anything about this, I don't quite
understand what we're talking about,” and talking to someone new.

In this reflection Oliver articulated the ways he was conceiving of discourse as more than
a routinized set of steps as a means toward a science content end. We see how he layered his
reflections about routines and the science content into a larger conceptualization of what a
classroom that is grounded in discourse might look like. In this way, there were common threads

to his reflections back to the fall semester, yet they have expanded into an ethos of discourse in
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valuable ways. These reflections, particularly once he was already in his first year of teaching,
began to more explicitly name the challenges he was perceiving when it came to creating this
discourse space. His challenges were threefold, yet all centered around the talk moves he was
using in his curriculum: authenticity of the talk moves to organic discussion, authenticity of the
talk moves to the science discipline, and the need for talk moves that relate to relationship
building—an essential component of discourse for Oliver.

Leana’s Experiences

Throughout her teacher education experience, Leana was pursuing her initial teaching
certification in secondary biology. In her fieldwork experiences, she was able to observe both
middle and high school biology classrooms as well as engage in student teaching in a ninth-grade
general education inclusive classroom. Leana engaged in thoughtful reflection throughout all her
teacher education experiences. She often reflected on her own experiences as a learner, as an
athlete, and more, making sense of her new experiences as a teacher by leveraging her personal
experiences along the way. When reflecting on her teaching experiences, Leana was much more
likely to describe her successes in teaching, which brought an incredibly positive spirit to her
reflections. Of course, she reflected on challenges and areas for growth, but her ability to provide
positive evaluations of where she had succeeded was valuable.

It is interesting to start from Leana’s look/sound/feel reflection, which explicitly
prioritized student discourse. Collaboration in a positive and safe environment seemed to be key
for Leana, becoming a thread through each part of the reflection. This thread of how to
incorporate student discussions in her classroom came through in her subsequent reflections as
well. In her fall semester written reflection, the challenges Leana grappled with were frequently

related to the discussion that her micro-teaching activity generated. For instance, in reflecting on
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the discussion between her “students,” she briefly grappled with the idea that different groups of
students were engaging in discussion differently: “One of the groups discussed and added on to
each other’s ideas to create a cohesive and collaborative answer while another group did not.”
This was the extent of this reflection, but it showed her noticings around how students were
connecting with one another. In reflecting on how to improve her lesson she named that to make
it “more culturally relevant would be to include information and space for a discussion about
how climate change is changing normal patterns of weather and how urban environments
contribute and are affected by the changing climate.” Again, there was a prioritization in student
discussion here. This culminated in an action step for herself around including a more structured
handout for the activity. This would “help expand the activity to include multiple modalities and
could reach more students who do not feel comfortable speaking to a group.” In this first
semester reflection, Leana was considering multiple ways to support her students in engaging in
the discourse that she envisioned for her classroom.

Within her written reflection on her student teaching, Leana also addressed the
importance of building routines, certainly an essential strategy as a new teacher. However, she
also focused her reflections heavily on the discourse she experienced in her classroom and that
she envisioned in her future classrooms. She reflected on the importance of building
comfortability within the classroom space, using anchor charts to ground ideas and strategies to
check for understanding. She also named the importance of using “student questions and
conversations to drive deeper thinking [...] Learning how to channel these questions to structure
a lesson or unit will be essential to making students feel their voices are being heard in the

classroom.”
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Leana’s written reflections frequently had discourse as a theme, even when reflecting on
discourse was not necessarily an explicit prompt. She was also able to engage students in her
student teaching classroom in discourse in several ways, which became ripe sources for
reflection within the first interview conversation. In reflecting on the challenges of this
facilitation in her student teaching classroom, she named two key areas. First, she grappled with
how to best engage students, especially younger students, in productive discourse in a way that
breaks them out of their social circles. She found it to be challenging to encourage discussion
between students who were not friends outside of class, so figuring out how to engage in these
discussions that transcend existing friendships was an open question. A second key area was in
how she was navigating teaching in a “constructivist” way (the way she was considering in her
teacher education program) in the case when students were not used to that type of teaching, as
she described it. Both of these challenges resulted in Leana grappling with the role of the teacher
in each case: how does the teacher help the students navigate relationships and navigate these
new situations and types of learning?

Like the first interview, the second was focused largely on the phenomenon of student
discourse, unlike the written reflections which were more general in nature. In this second
conversation, Leana reflected on new insights and challenges she was experiencing when it came
to facilitating discourse in her new classroom in alignment with her vision and goals that she had
been refining in her teacher education experience. She still felt like the challenges she faced in
her student teaching classroom were relevant in that they were still ideas that she was grappling
with as a new teacher. However, there was a way in which her reflections in this second
interview were much more focused on students as individuals. Part of her reflection was on the

ways that her students’ identities and her identities were different in important ways yet also
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similar in meaningful ways. Her students in her new classroom held different racial, ethnic,
linguistic, and socioeconomic backgrounds from her. As a White teacher growing up in a suburb
of the city she was now working, Leana recognized her background was different from many of
her current students, many of whom identified as Black and Hispanic, some of whom identified
as Spanish-speaking, and most of whom were from the city in which her school was located.
Leana was thoughtful in her reflections on how these salient identity differences might position
herself and her students within classroom interactions. Considering her students’ perspective, she
named that there were times where a student “might feel like I don't understand what they might
be going through, which is true, I don't personally have that experience;” and this potential lack
of understanding meant that it “‘can be hard to open up to someone who never had that
experience.” In this way, she was cognizant of differences in identity and how these differences
could impact the important aspect of relationship-building in the classroom.

She reflected on the impacts this might have on her students and their experience in the
classroom as well. One common thread in these reflections was the importance of learning from
students at the same time students were learning from her. In other words, students, by nature of
being students, were positioned as those learning from the teacher; however, for Leana, this
could only work if she was also learning from them. She discussed this in ways related to the
salient identity markers she previously named as well as in ways that explored individual
students’ interests, motivations, and values. For instance, she reflected on ways that she was
cognizant of sharing some of her own experiences with her students, in the sense of modeling
types of vulnerability in learning about a person. If she was going to be learning about her
students as individuals, they needed to be able to learn about her as an individual too. In thinking

about how she connected with her students as individuals, she shared how she had been
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reflecting on the need to, as she described it, “take a moment; I'll step back,” working to
understand a situation and the individual student before responding. As she described, her role
“has kind of shifted to knowing this kid I can push in this way, and this kid I can't, they
completely will shut down [...] so I think it has me thinking more about how I'm interacting in
different ways with students.” All these reflections were pointing toward her more recent
realizations on what it meant to get to know her students, both in the sense of the identities that
they hold as well as their experiences as individuals.

An interesting reflection came toward the end of this conversation when reflecting on this
from the perspective of her as a student teacher. In thinking about getting to know her students
then, she said, “I think I was so caught up in the student teaching stuff of: lesson plan and do this
and do that and get this done and do your videos that I don't think I ever really took the
time...and I was there for like a shorter time and it was a weird interaction sometimes of getting
to know them in such a weird space.” She wondered if this perhaps was also because more
students in her student teaching classroom shared some salient identity markers with her, as
many of her students in that class were White and grew up outside of the city she was in. There
was a way in which that could have inhibited her from understanding what it meant to get to
know her students, as she said, “as individual people,” because there was a taking for granted of
the need to understand these existing positional dynamics.

This seemed to be one piece of the puzzle here, but there was the other piece of her
positioning as a student teacher compared to now where she has more impact on the classroom
space. She made sense of this reflection:

Now, it's kind of up to me to dictate the relationships that are formed and the way that we

run our classes, and all that, like flow of the day, and things like that. When you're
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dropped into student teaching, you kind of are just piggybacking off of something—they

already know how to do their notebook; they already know what's expected of them, they

know what the routine is like, and you kind of go in and follow their routine that's already
established for them. And so I think in many ways you don't have to create that
relationship because the relationship is kind of hard to build in that phase. So I think it
was more just learning like their names, and I learned a few things about some of them,
but mostly just like who they were as individual learners in the classroom: who was
chatty, who did their work, who did this, who did that. And I think now I'm learning like,
why students do that, and why they're chatty, and why they're not chatty, and why they do
the work, and why they don't do the work. But in [student teaching] you kind of just learn
those surface things.

Through these reflections, Leana was making sense of what it meant to know her students
as learners and as individuals, making attempts to learn not just what they might be doing but
why they might be doing it. She ended these reflections by saying, “If you can't tell me
something about your student then, what, all you care about is their grade? As a teacher you
should be caring, I think, as a person, you should be caring about people more than just like a
number in a class.” Leana ends on this note of the importance of relationship building and what
that means to her at this moment as a brand-new teacher. While these last reflections are less
explicitly related to student discourse, they build off the importance of connections and
relationships that Leana explicitly made in her conceptualizing productive discourse earlier on.
Leana noted two main challenges with this relationship building: first, the challenge of
overcoming social dynamics that exist between students outside of the classroom and second, the

challenge of navigating and interrogating the different identities that students and teachers were
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bringing with them into the classroom space. Leana marked these as challenges in the sense that
both require work and intention to navigate within the classroom, as they relate to the important
aspect of relationship-building as a foundation of classroom discourse.
Comparing the Two Experiences

It is interesting to begin comparing the initial look/sound/feel reflections that the two pre-
service teachers completed at the beginning of the fall semester in their teacher education
program. They started in very different places in terms of their teaching vision, and these
differences persisted throughout their subsequent reflections on their teacher education
experience. This is not to say that one set of reflections was stronger than another. Rather, this
points to the fact that even when going through the same teacher education program, pre-service
teachers came into the experience with their sets of values and beliefs about teaching, in this case
about the process and value of student discourse in science. These values and beliefs appear to
strongly influence their reflections, even months down the road. Despite having two distinct
visions for their classrooms, Leana and Oliver reached similar points in their reflections. Most
importantly, by the second interview conversation, both teachers ended up highlighting the
importance of relationships in their classrooms, between teacher and student and between
students. They related these relationships to a sense of trust, respect, and safety in their
classrooms. While this manifested differently in their final reflections—Oliver in his reflections
on facilitation and routines, Leana in her reflections on knowing students as individuals—both
highlighted the importance of this relationship piece for supporting strong science discourse in
their classrooms.

As they articulated their conceptions of discourse and the importance of relationships in

their respective reflections, both Oliver and Leana characterized specific challenges that they
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were experiencing in bringing these conceptions to life in their classrooms. Oliver’s challenges
focused on the ways that the talk moves that had been billed to him as ways to promote student
discourse were falling short. He struggled with the authenticity of these talk moves in creating
organic, meaningful discourse; he questioned the authenticity of the talk moves to discourse in
the science field; and he desired stronger protocols for having conversations that focus on
relationship building, going beyond “the science.” Leana also named three key challenges, two
of which stemmed from her experience as a student teacher: overcoming existing social
dynamics between students and better engaging students in the more constructivist style learning
that she envisioned. While these two persisted into her first year of teaching, another emerged for
her as she began wanting to better know her students deeply and individually, something harder
to accomplish in her student teaching. This third challenge came about in the context of
navigating similarities and differences in her own and her students’ identities. Getting to know
her students deeply meant understanding the different identities they carried with them and
simultaneously sharing and interrogating her own. While there are differences in the challenges
that Oliver and Leana were grappling with, there was an interesting way in which both had
components that centered on relationship-building as an essential foundation for supporting
student discourse in their classrooms. Oliver’s desire for a better understanding of how to
facilitate relationship-building dialogue and Leana’s desire for better understanding her students
as individuals with many intersecting identities, point to how they were looking for ways to build
relationships as a focal point for creating robust and meaningful science discourse spaces.
Discussion
Through this study I aim to uncover the ways that pre-service teachers were reflecting on

student discourse in their classrooms throughout their teacher education experience. I consider
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the question of how the teacher education experience impacts the pre-service teachers’
sensemaking around classroom discourse. By taking an exploratory lens rather than an evaluative
lens, I want to consider the content of the reflections as it relates to the complex phenomenon of
discourse. In other words, I aim to take seriously what the teachers are choosing to reflect on
rather than evaluating what I may have believed that they missed in their reflections. Through a
case study format, I attempt to provide a rich description of the ways that the pre-service
teachers’ reflections built as they gained new teaching experiences in new classrooms. This adds
to the ability of the findings to address the ways in which the reflections built over time as the
teachers went through their teacher education program. It is interesting to consider the
differences between the reflections that the pre-service teachers had within their formal written
reflection exercises and the interview conversations. The interview conversations inevitably
provide more space to probe specific questions about discourse, but they also allow for an
interesting level of sensemaking because of the dynamic nature of the conversation format. Other
studies have comment on the value of professional development that is grounded in
conversations like these that are “driven not by external factors but rather by the participants’
identities, questions, and aspirations” (Bieler, 2013, p. 31). While the interview used as part of
this study was not a formal component of the pre-service teachers’ teacher education program, I
believe it points to the value of thoughtful, in-depth conversation as a tool for reflection in
addition to other types of reflections such as written assignments.
Limitations and Future Directions

In drawing on the artifacts from the pre-service teachers’ methods courses, I was able to
get a sense as to how they were conceiving of the challenges they faced in response to specific

moments within their teacher education experiences. However, this also meant that the sources
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of data were limited to what was created and submitted within these courses. The pre-service
teachers inevitably had many other successes and challenges they likely were grappling with
throughout all their teaching experiences. As a result, this study cannot claim to comprehend the
full scope of their reflections related to student discourse nor the challenges that they faced along
the way; rather I was only able to consider what challenges emerged from their specific
reflective assignments. Moving forward, an important extension to this study would be one that
is able to draw from a greater number of more intentionally designed reflective submissions
following specific teaching experiences. This would also allow for the reflections to be explicitly
mapped onto the teaching experiences themselves, though, for example, video reflection or
observation debriefs.

Additionally, this study did not attempt to evaluate the effectiveness or quality of the
reflections, nor did it attempt to assess the quality of the teaching episodes being reflected on.
This study was intended to explore the reflections of the pre-service teachers and take seriously
the ideas they were attempting to convey about their teaching practice within these reflections.
However, further studies that provide an analysis of the quality of reflection would provide
stronger insight into how to improve upon assignments in teacher education coursework that
prompt reflection on teaching experiences. Additionally, further studies that simultaneously
consider the effectiveness of the teaching being reflected on, for example through video and
lesson plan analysis, would add insight into components of the teaching episode that the pre-
service teacher is perhaps not picking up on in their reflections, subsequently informing work in

teacher noticing as well as reflection-in-action.
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Implications

This study has important implications for the field of teacher education. Interrogating the
ways that teachers are engaging in reflective practices on discourse specifically, can give insight
into the many different factors that the teachers are grappling with that can impact the success of
discourse in their classrooms. However, taking seriously the teacher’s reflections helps to
uncover the ways that the teachers perceive these factors that impact discourse, the ways they are
navigating the challenges related to each factor, and the subsequent support needed to overcome
them. Therefore, the first important implication of this study is the need for in-depth reflective
practices on discourse specifically, to highlight both for the teacher educator and the teacher
themselves what may be contributing to challenges with facilitating productive and equitable
discourse in their classrooms. A second key implication of the study is for teacher educators
specifically. By engaging in these reflective practices alongside pre-service teachers, like that
afforded by the interviews in this study, teacher educators can better uncover the components of
their practice and coursework that can support stronger reflections regarding these relational

aspects of discourse.
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Chapter VII
DISCUSSION, IMPLICATIONS, AND CONCLUSIONS

In this final chapter, I will consider the research questions I set out to explore,
summarizing and providing a discussion of the findings. I will also reflect on the limitations of
the study and provide a consideration of the implications and future directions for research. The
questions driving this study are as follows:

1) How do secondary science pre-service teachers (PSTs) make sense of student discourse
in the science classroom?
a) How do the PSTs conceptualize productive student discourse?
b) How do the teachers conceptualize their role within this discourse?
c) In what ways do perceptions of positional dynamics emerge within these
conceptualizations?
2) How do the PST’s teacher education experiences contribute to their sensemaking around
student discourse?

Within this discussion section I will address the three chapters of findings collectively to
consider the larger themes related to the research questions above. To organize this section, I will
provide a discussion of the major, collective themes and within each theme address the research
question(s) of relevance. To add clarity, the themes subsequently addressed are shown in Table

11 with a brief explanation of their meaning.
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Table 11

Summary of Major, Collective Themes Presented in Discussion

Discussion Section Heading Brief Explanation

Negotiating Roles and Positioning Players The first section centers on the ways the
PSTs conceptualized their role in
discourse and the impacts on student
positioning as a result (RQ 1)

Trust, Respect, Comfort: Embracing Care The next two sections consider the major
throughline within the PSTs’ reflections
and experiences regarding the importance
of relationship building for creating a
productive and equitable discourse space

RQ 1,2)

Making Sense of It All: Developing a (D)iscourse  The final two sections consider the larger
takeaways regarding the ways that the
PSTs were developing, negotiating,
navigating, and expanding a greater
meaning for science classroom discourse

RQ 1,2)

Challenges in Navigating Relationships

The Discourse Model Construct

Discussion of Key Findings

Leveraging the theoretical framings of sensemaking, positioning theory, and reflective
practice, I considered the ways that the group of pre-service teachers in the study made sense of
the complex phenomenon of student discourse in the science classroom as well as their roles
within it. Chapter IV showed how the pre-service teachers conceived of their role in productive
discourse in a layered and dynamic way, demonstrating the way that these roles are negotiated in
relation to the goals of the discourse, the quality and type of the interactions involved, and the
explicit and implicit positioning of students as a result. Chapter V showed how the conception of
both productive discourse and the teacher role evolves over time through the teacher education

experience and drawing on several resources, experiences, and values. Finally, Chapter VI
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showed the ways that reflective practices, specifically reflection-on-action related to specific
teaching experiences, can provide insight into the ways pre-service teachers grapple with
successes and challenges related to discourse facilitation in their classrooms.

Negotiating Roles and Positioning Players

The pre-service teachers in this study help us to see how discourse is a complex and
interaction-dependent process that can be grounded in distributing power between teacher and
students. However, this distribution of power in the discourse does not require teachers to give
up their positions as experts in the science they are teaching. As one pre-service teacher
envisioned this, the teacher “moves away from this ‘knows everything/end-all-be-all’ but more
incorporates themselves as, like, ‘I know a lot about this topic, but I don’t know everything.”
This expertise can add an invaluable layer of authenticity to the discursive interactions occurring
in the science classroom—the teacher does, and should, know a lot about the topic; but when
negotiated well, it adds a level of authenticity to the science dialogue rather than a sense of
authoritarianism. This authenticity becomes valuable when it is leveraged as a form of epistemic
and experiential knowledge while simultaneously valuing additional forms of epistemic and
experiential knowledge within the discourse space, particularly these forms of knowledge
possessed by the students. Creating spaces that value the prior experiences, values, and epistemic
resources of all involved is powerful, especially in the science classroom.

Creating these spaces inevitably involves an awareness of the positional dynamics at
play. This can be as small as how individuals are positioned within a single interaction to how
the individual is positioned within their classroom community and how the individual might be
positioned as a result of historical and societal patterns in classrooms and in science. In this

study, these positions are explored through the distinct yet related concept of roles (McVee,
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2011). Drawing on the concept of role-based positioning was important in two ways. First, the
concept of a role is more approachable in everyday conversation, including in this case in
interview conversations with participants. Second, conceptualizing a role draws on the utility of
metaphor as a tool for understanding (Hansen, 2004). A metaphor is never intended to be a
perfect representation of something; however, it can allow us to understand the nuances and
dimensions of something in a way we may not have been able to articulate otherwise.
Visualizing the roles that a teacher takes up within the discourse space opens the door to being
able to interrogate the ways that students are positioned, both intentionally and unintentionally.
This can then help to uncover nuance in ways that productive discourse can flourish or instead be
stifled; it can help to uncover nuance in the difficulties that teachers face in the facilitation of
discourse.

The pre-service teachers in the study demonstrate their awareness of the fact that this
negotiation of their role within student discourse is not just inevitable but essential as they
develop a teacher identity grounded in the valuing of this discourse. I argue that the pre-service
teachers are constructing teacher identities where the power within the discursive interactions is
distributed between the teacher and the students. In other words, while the teacher necessarily
has responsibilities within their role as a teacher, the way that they operationalize these
responsibilities need not remove power from the students and, in fact, these responsibilities can
serve to create spaces where the students feel they and their peers hold power within the
classroom community and the science community. This is in alignment with other components of
the teacher’s role in creating this welcoming classroom space by being cognizant of the ways
they are valuing student responses (Clarke et al., 2016) and the ways that they are fostering

belonging through discourse (Penuel et al., 2024).
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Trust, Respect, Comfort: Embracing Care

In considering productive student discourse in their classrooms, the pre-service teachers
in this study consistently center the importance of relationships between the teacher and the
students and between the students themselves. A common thread through the discussions of
relationship building was that of trust, respect, and comfort—three words frequently used
explicitly by the pre-service teachers. We see evidence of this in Chapter IV as we look at the
ways the teachers described the importance of relationships in their conception of productive
discourse and the function of specific roles within it. Mariana’s story in Chapter V highlights a
more nuanced way that these elements of trust and respect build over time, evolving from a
general level of respect for students in the student teaching classroom to a deep level of care and
concern for the student as an individual with a whole range of values, experiences, desires, and
interests within her first year of teaching. Chapter VI paints pictures of the ways that Leana and
Oliver reflect on the importance of having relationships that demonstrate care for the students as
individuals as well as fostering relationships between students themselves.

For the pre-service teachers, relationships were at the foundation of being able to
facilitate productive discourse in their classrooms. We saw in Chapter IV how type and quality
of interactions emerged as one of two key features of productive discourse. We then saw the
ways the pre-service teachers characterized these relationships in relation to the different roles
they make take up as the teacher in their classroom discourse. For example, they could leverage
their role as a cheerleader to create a positive classroom environment that could contribute to the
mutual respect between them as the teacher and the student. This could also contribute to an
important sense of comfortability for students in the classroom. In their role as a coordinator,

they could carefully craft the experiences, physical and structural, that could allow for
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meaningful collaboration between students, thus building their relationships with each other. As
one named, it could support students feeling “comfortable just talking to each other.” In their
role as a collaborator, they can be a role model that, as one of them said, “had this relationship
with the students that then the students were building their own relationship between
themselves.” Regardless of the role (cheerleader, coordinator, collaborator), the essential nature
of relationships came through.

In conceptualizing their roles and using terms like trust, respect, and comfort to describe
the importance of relationships, the pre-service teachers are approaching a type of ethos of care.
This idea of an ethos of care has been used in different contexts, but I find the conception here to
be particularly resonant with the way that Jackson et al. (2014) describe it, as “an intangible
spirit of personal interest in and responsibility for others” (p. 399) and related to Gay’s (2018)
concept of culturally responsive caring, both of which take an action-oriented approach to caring
for an individual with all their layered identities. I would say that the pre-service teachers are
approaching this ethos of care and culturally responsive care. They are still becoming in this
sense, and furthermore, this study is limited in its ability to fully understand this becoming.

However, we can look to the ways that the pre-service teachers conceptualized their role
in discourse (Chapter IV) to see how an approach related to care comes through. The role of the
cheerleader tugs at the emotional component of caring: your voice is valuable, and I care about
what you have to say. As Gay (2018) references, this type of care is important, but it is
insufficient and instead must be accompanied with action. “Loving children should not become a
proxy for teaching them” (pp. 63-64). In other words, it is not enough just to say you care about a
student, much like the pre-service teachers recognized that the cheerleader role itself was

insufficient for enacting productive discourse in their classrooms. There are moments when

197



being the cheerleader is valuable and there are times when they, as student teachers, are
positioned in a way where the cheerleader role is the most accessible. However, they recognize
the nuanced ways to expand this role.

In the second level of coordinator, teachers express care through the ways in which they
hold a high set of expectations for what a student can accomplish. The way the lesson is
designed, the complexity of the phenomenon being addressed, the expectations for students to
work with one another: the coordinator is responsible for ensuring that the student is cared for in
an academic sense. This approaches another aspect of care that Gay discusses. An uncaring
teacher would “tolerate and/or facilitate academic apathy, disengagement, and failure” (p. 65).
The coordinator is putting the structures in place to support academic excitement, engagement,
and success.

The third level, the collaborator, begins to layer in elements of care that the previous two
could not quite reach. The collaborator knows their students as individuals and creates a space in
which there is mutual respect for one another as individuals. The collaborator values the
perspectives the student brings with them to the classroom and has the ability to connect them to
science learning in a meaningful way. This reciprocal care for the individual that is robustly
intertwined with the science begins to emerge in the pre-service teachers’ conceptions of their
role in discourse and is something that will be important to continue to foster in developing an
ethos of care.

The pre-service teachers have clearly begun building a foundation of care in their
conceptualization of discourse. We see this in Mariana’s story of the way that care continues to
evolve in important and nuanced ways in the first year of teaching; and we see Leana and Oliver

appreciate the complex ways that identity, both for teachers and students, plays into this
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discourse. If we see this approach to discourse as grounded in care, and if we see this care as
something that is emerges and develops over time, then it is also essential for teacher educators
to recognize the responsibility of nurturing this emergence of care within teacher preparation
settings. This is particularly true when considering a conception of care that is grounded in
cultural responsiveness and social justice action, moving toward an ethos of care. Gay (2018)
draws on a wealth of literature that points to the pitfalls of attempting care devoid of cultural
responsiveness. Care that does not value the individual with all their identities and experiences
can be considered inauthentic, unfair, and even harmful, all terms that Gay draws from the
literature. As such, conceptualizing the pre-service teachers here as becoming or approaching
this ethos opens the door for continued exploration of how to more fully embody this ethos in the
classroom space via supportive teacher education experiences that explicitly align to inclusive
pedagogies and social justice frameworks. This conceptualization recognizes the active nature of
this type of care—not a characteristic one can simply say or feel they embody, but something
that is worked toward, worked on, and constantly evolving as relationships form amongst
students and teachers in the classroom. As Gay tells us, this type of care does not just “emerge
naturally from the professional ethics or personal altruism of teachers. Instead, it must be
deliberately cultivated” (p. 80). Teacher education settings can be a space to do that cultivating,
particularly as it relates to the care needed for facilitating science classroom discourse that is
productive and equitable.
Challenges in Navigating Relationships

There are factors that can make these aforementioned relationships needed for productive
discourse to flourish challenging, whether it is the relationship between teacher and students or

between students themselves. Building strong relationships between teachers and students is a
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challenge for teachers, especially novice teachers (Carter Andrews et al., 2021). This in
particular is deserving of more attention, because probing these challenges can support reflective
practices that aid in uncovering and unpacking biases and assumptions. In Chapter IV we saw
how the pre-service teachers explored these challenges in their unpacking of the role of
coordinator. Part of the utility of this role is being able to set the structures to support students in
building relationships, especially in the case of younger students. Based on their experiences,
they found that younger students, which included middle school and ninth grade, needed more
support in navigating social dynamics and building relationships with each other. This was where
the role of the coordinator could be particularly valuable. There is an opportunity to begin this
work by navigating the challenges of relationship-building in teacher education spaces. Carter
Andrews et al. (2021) called for the development of a “pedagogy of connection in teacher
education” (p. 268), highlighting the importance of the relationship-building aspect of teaching
as something that can be developed and learned beginning in teacher education settings.
Making Sense of It All: Developing a (D)iscourse

As the pre-service teachers layered together their conceptions of productive discourse, the
teacher role within it, and the sense of trust, respect, belonging, and care that underlies it, they
were, in effect, establishing a type of language about how to discuss the complex phenomenon of
discourse, grounded in their values and experiences, informing and informed by their teacher
identities, and contextually-situated in their teacher education experiences. In this sense, I argue
that the pre-service teachers were establishing a (D)iscourse about the (d)iscourse. I frame the
language this way in reference to Gee’s (2005) differentiation between big-D and small-d
discourse, where discourse is in reference to, more simply, language-in-use, and Discourse is

when the discourse “is melded integrally with non-language ‘stuff” to enact specific identities
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and activities” (p. 7). This “stuff” Gee refers to consists of “gestures, actions, interactions,
symbols, tools, [...] values, attitudes, beliefs, emotions,” and more (p. 7). In other words, as the
language used in the conversation about productive discourse—whether this is at the episode
level during the study interview or at the semester level of the student teaching experience
(Lemke, 2000)—becomes intertwined with the pre-service teacher’s values, interactions with
their cooperating teacher, the emotional charge of the first experience teaching, tools like talk
moves, and more, a Discourse emerges. In looking to scholars like Gayi, it is essential that we
expand this Discourse a step further by ensuring that the ‘stuff’ includes the important
conversations around teacher and student positioning as it relates to personal, social, cultural, and
historical dimensions. The question then becomes, how the teacher education experience can
serve to shape this Discourse.
The Discourse Model Construct

We can look to Gee’s (2005) construct of Discourse models to understand the emergence
of this Discourse as well as to guide the implications of this study. Discourse models are “linked
to simulations we run in our mind” that “help us to think about things and prepare ourselves for
action in the world” (p. 73). They help us make sense of the world around us and we learn them
not only from experiences but “crucially, as these experiences are shaped and formed by the
social and cultural group to which we belong” (p. 71). In this way, the development of the
Discourse in this study aligns well with Gee’s Discourse model construct. As Gee describes it,
Discourse models can be conscious or unconscious, can be partial and inconsistent, require
recognition of our social positions in the world, can be in conflict, and finally, can be used as
drivers of further inquiry regarding discursive interactions. If we consider the potential of the

Discourse of student discourse in science to be a conscious Discourse model that can be shaped
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through the teacher education experience, we can leverage it as a tool of inquiry to interrogate
positional dynamics in the classroom that ultimately serve to support and strengthen student
learning in science and student belonging in science.

Science classroom discourse takes place at the intersection of many contextual factors at
the individual, community, societal level, and more. Importantly, the pre-service teachers in this
study not only recognize this but demonstrate a rich ability to engage in conversation and
sensemaking around how these different contextual levels shape their ideal and actual classroom
discourse. In Mariana’s reflections, we see her grapple with the ways that her position as a
student teacher influenced how she was engaging students in discussions in her classroom. We
also see her evolution into the role of a caring mentor, which provided a new perspective on the
importance of discourse that is both productive and equitable as well as the knowledge needed to
be able to facilitate it—knowledge of context, knowledge of individual students’ needs, interests,
and desires, knowledge of self. We see similar reflections from both Leana and Oliver,
particularly as they enter their first year of teaching and how the various positions (student
teacher versus teacher, linguistic, ethnic, racial, and socioeconomic backgrounds, etc.) evolve
and change. In addition, we see the pre-service teachers question existing discourse structures,
both ones that they observe in their fieldwork and ones that they are attempting to implement
themselves. Oliver provides a particularly robust description of the challenges he has faced with
implementing talk moves and curricular talk structures.

Much of this type of sensemaking done by the pre-service teachers admittedly occurred
within the interview conversations of the study itself. On more than one occasion, they would
remark something, “I haven’t really thought about that before” (Oliver, Interview 1). This

suggest that conversations for sensemaking can be meaningful learning moments within teacher
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education settings. Much like our aim to have students in the science classroom engage in robust
discourse in science that centers their perspectives and ideas and values their contributions, in
teacher education spaces, conversations such as these can serve as vehicles for teachers to
engage in robust discourse about the discourse, in ways that center their perspectives and ideas
and value their contributions. However, much like the pre-service teachers suggested about their
vision of classroom discourse, these conversations relied on relationships, trust, respect, comfort,
and care that was intentionally built between me as the researcher and the pre-service teachers.

What the pre-service teachers’ reflections and evolutions point to is the way that creating
classroom spaces full of rich, equitable discourse amongst students and related to the science is
dependent on so much more than enacting talk moves or planning for moments of talk in their
lesson plans. These pedagogical tools are an important piece of the puzzle, but they must be
placed side-by-side—or in fact be thoughtfully and continuously intertwined with an
interrogation of the social, personal, contextual, and historical factors that influence the ways that
we interact with each other and with science. This study shows how positioning theory can
provide a valuable lens through which to interrogate these intersections—not just from the
research perspective but in practice for teacher educators and teachers as well.

We look again to scholars like Gay (2018) in her work on culturally responsive teaching
to inform our understanding of classroom discourse:

This style of teaching is anchored in caring, commitment, cultural competence, and an

understanding that school performance takes place within a complex sociocultural

ecology and is filtered through cultural screens both students and teachers bring to the

classroom. (p. 80)
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Engaging with discourse in the science classroom, as with any discourse, is a performance
happening within a particular context. Employing the tools to facilitate this performance
therefore must come alongside an understanding of this context. And as the pre-service teachers
help us to see, these tools and this understanding must first begin at the point of relationship
building, of building trust, respect, and comfort within our classroom spaces. Only then when
these three prongs come together, and we can more effectively, productively, and equitably reach
our collective goals around creating spaces where students are engaged in the discourse of
science in ways that lift up their voices in meaningful and powerful ways.
Implications

Implications for Teacher Education

Teacher education and therefore teacher educators have the potential to shape this
Discourse model in their work with pre-service teachers. Practice-based tools, such as talk
moves, and reflection-based practices, such as video reflection, are essential parts of this teacher
education experience. I expand on this, though, in arguing that these tools and practices must be
situated within this Discourse of productive student discourse. To do this, the Discourse must be
explored and developed in conjunction with the pre-service teachers, and it must be done in a
way that distributes the power in the ongoing conversation between the pre-service teacher and
the teacher educator, much like we value in the student-teacher dynamic within this classroom
discourse.

Furthermore, as we consider the way that the pre-service teachers in this study made
sense of a Discourse that distributed power between students and teacher, teacher educators can
consider how to do this within their classroom spaces as well. It has been shown in the literature

that there is tension between asking teachers to implement equitable teaching practices that
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empower students while simultaneously having structures in place within the education system
that disempowers teachers themselves from making agentive decisions about their work (Adah
Miller et al., 2024). Teacher educators have the opportunity to create these empowering
structures within our teacher education spaces, whether that is within pre-service teacher
education or in-service teacher professional development. Additionally, teacher educators have a
responsibility to use their voice and their research agendas to chip away at these systems that
disempower teachers, positioning teachers as non-agentive actors in their work.

Finally, the pre-service teachers in this study frequently expressed the importance of
relationship-building as both a foundation of discourse and simultaneously as a goal of discourse.
Many shared the sentiment that without the foundations of trust and respect in a relationship, no
meaningful conversation about science could flow authentically and in a way that serves
learning. There are important implications here for the ways that teacher educators support pre-
service teachers in developing tools that can be used to support relationship-building as a
precursor to practicing the tools for discourse facilitation. This connects to the call made by
Penuel et al. (2024) to consider more “indirect routes” for building student belonging, for
example, by focusing on relationship building “with students and among students” as a critical
teacher practice (p. 246). While many discourse practices support students in connecting with
one another (e.g., revoicing a peer’s response before connecting to it), I argue that this must be
done with intentionality for relationship building in a way that is explicit for students and
grounded in a lens of equity in the dialogue.

It is important to note that these implications for teacher education need not be specific to
the discipline of science. Pedagogical practices like talk moves arise in science-specific

curricular documents and teacher education resources, but this is true across all other disciplines

205



as well (Michaels & O’Connor, 2015). Furthermore, research on talk in classrooms comes from a
wide variety of grade levels, disciplines, classroom settings, and more (e.g., Cazden, 1988).
Considering the Discourse of classroom discourse can and should be a part of teacher education
spaces beyond the science realm. This will, however, require teacher educators to explore and
understand the nuances of how individuals have and continue to be positioned in classrooms and
their larger fields in disciplinary-specific ways. For instance, the Draw a Scientist Test
(Chambers, 1983) and its expansions in science teacher education (Mensah, 2011b) provide
valuable insight into the ways that students and teachers perceive the characteristics of a scientist
or science teacher, which can in turn give an understanding of how people are positioned in the
field. Other methods of exploring social, cultural, and historical positioning of individuals within
specific disciplines will be essential for building the larger Discourse model construct of what it
means to engage in disciplinary-specific classroom discourse.
Implications for Research

While this study followed a group of pre-service teachers through their teacher education
program and a few weeks into their first year of teaching, additional studies that follow teachers
further through their first years of teaching would be beneficial. A study such as that would give
greater insight into the ways that the larger Discourse develops once teachers are faced with the
realities of the first years. Furthermore, understanding this for teachers who have a range of
experiences in teacher education would be helpful. For instance, following teachers whose
experiences in student teaching placements are significantly different from their first-year
teaching placement would provide a greater understanding of the strategies that teachers use to
navigate experiences that challenge their developing teacher identities coming out of the formal

teacher education process.
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Similarly, exploring questions about Discourse for experienced teachers will be
important. For example, the pre-service teachers in this study described the role of the teacher in
discourse in incredibly complex and dynamic ways, identifying a range of ways their role can
change on both large and small scales depending on the dynamic positioning of teachers and
students within the classroom space. Understanding the ways experienced teachers conceive of
these roles will be important for better determining how the teacher role continues to evolve over
time, not just in the first year of teaching or novice teacher. Veteran teachers will have a far
wider range of experiences with observing, facilitating, and participating in classroom discourse
that can be drawn on to establish a more robust model of the teacher role. This in turn can
support the teacher education goals of supporting prospective and novice teachers in this
practice.

Implications for Practice

While there are important implications for teacher education and research, one of the
most important implications coming out of this study, I believe, concerns our practice as
classroom teachers. I am reminded of Maxine Greene’s (1995) words in Releasing the
Imagination:

Our classrooms ought to be nurturing and thoughtful and just all at once; they ought to

pulsate with multiple conceptions of what it is to be human and alive. They ought to

resound with the voices of articulate young people in dialogues always incomplete
because there is always more to be discovered and more to be said. We must want our
students to achieve friendship as each one stirs to wide-awakeness, to imaginative action,

and to renewed consciousness of possibility. (p. 43)

207



Through the ways they conceptualize student discourse, the pre-service teachers point to
the importance of relationships, layer in the essential components of trust, respect, and comfort,
and create a dynamic that shifts the power structures in the classroom while simultaneously
aiming to uphold discourse that is authentic to the science discipline. In doing this, I believe the
pre-service teachers provide a way of thinking about discourse in our classrooms that extends far
beyond a series of facilitation steps or a set of evaluative check boxes. They provide a way to
conceive of student discourse in our science classrooms as a Discourse itself. Perhaps in this
sense we can adopt an ethos of discourse, and by doing so we can create spaces where students
feel trust, respect, and comfort, free to bring their full selves to their work as fellow scientists in
our classrooms.

Limitations and Future Research

In considering the scope of the themes and implications for this study, it is also important
to reflect on the way that the study is limited and how that provides direction for future research.
As a case study bounded by the particular time frame of the teacher education experience, the
study is limited in scope temporally. While the second interview collected in this study provided
valuable member checking as well as offered new insights from the perspective of the first weeks
of teaching, the study is limited in its ability to understand how the themes found play out in the
critical first year of teaching. For instance, the way that the teachers conceive of their role in
discourse is captured primarily from their experience in student teaching. However,
understanding how the conception of these roles change throughout the first years of teaching, a
time in which teachers are navigating countless new constraints and challenges, will be
important. Furthermore, there are opportunities for future research to extend the research

questions to practicing teachers with many years of experience. A comparative study in that
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sense could provide insight into how understanding of the role in discourse might change as
teachers’ positioning as novice teacher develops into expert. This could in turn provide a better
understanding of how to support novice teachers in the development of their teacher identity and
associated roles within classroom discourse, especially as they move through the critical first
years of teaching.
Conclusions

Student discourse in science has consistently been shown to be an essential part of
student learning, student belonging, and student science identity, yet it continues to be something
that presents challenges for teachers to facilitate, especially in productive and equitable ways.
Furthermore, creating robust student-centered discourse spaces in science classrooms can serve
to chip away at the perceptions of science as a traditionally gate-kept and exclusive field. For all
of these reasons, interrogating the larger phenomenon of student discourse in science is essential.
In this study, I aimed to interrogate this through the perspective of five pre-service teachers who
were completing their initial certification teacher education program. The perspectives shared by
those who are new to the field and going through these in depth, theory-laden teacher education
experiences are invaluable as they can provide insight into the ways that teachers are developing
their values and practices related to the challenging goal of classroom discourse facilitation.
From the coursework experiences, fieldwork experiences, and meaningful, reflective interview
conversations of the pre-service teachers in this study, emerged a rich, in depth look into the
ways that their conceptions of student discourse in the science classroom as well as their
perceptions of their roles within it developed, changed, and, to use a term from one of the

teachers, crystallized over time.
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The findings point to the idea that the pre-service teachers were consistently negotiating
their roles within classroom discourse in ways that are influenced by and dependent on their
values and their changing positions throughout their teacher education experience. Furthermore,
these roles inevitably impact how the teacher and students are positioned within the discourse,
both in ways that were explicitly named by the pre-service teachers and in ways that were more
implicit. When taking their reflections together, a three-tiered model of the teacher role in
student discourse emerged: the cheerleader, the coordinator, and the collaborator. This model,
which is grounded in the use of metaphor as a tool for creatively eliciting meaning, can provide a
valuable framework for embarking on reflective conversations regarding what productive student
discourse looks like, how students end up being positioned intentionally or inadvertently in that
discourse, and the challenges that teachers face in enacting their vision of discourse. This model
can also serve as a starting point for opening up conversations of equity and inclusive practices,
as it allows an opportunity for pre-service teachers to think about how their roles impact or are
impacted by how they view, support, value, and communicate with their students.

Additionally, the findings point to how the pre-service teachers consistently considered
relationships to be an essential foundation for being able to create their idealized discourse
spaces within the science classroom. The way that the pre-service teachers conceived of these
relationships was grounded in trust, respect, and care. The findings show how this trust, respect,
and care evolved and became more complex over time. While these values represent an
important foundation for discourse, there is a need to support pre-service teachers in their ability
to build concrete practices, in particular those related to student discourse, that can support these
affective and relational components of teaching, especially before they reach the inevitable

challenges of their first year. As teacher educators it is our responsibility to create spaces in our
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teacher education settings that not only model this but support pre-service teachers in
recognizing these values and incorporating them into their practice. Considering this will have
important implications for both research and practice, especially as they relate to the key
practices of discourse facilitation and teacher noticing—all in service of creating robust, student-
centered science discourse spaces. When done well, discourse in the science classroom can serve
to recognize and value the many voices involved. It can uplift the wealth of knowledge,
experiences, and values that each contributor brings with them into the discourse space; and
ultimately it can create collaborative communities driven by relationships grounded in care for

one another.
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Appendix A
Semi-Structured Interview Protocol: Primary Interview

Remember on the first day of fall semester we did an LSF (look/sound/feel)
reflection...do you remember what you said?
a. Follow up: How would you say your LSF vision has changed from then to now?

What does “productive” student discourse/student talk mean to you?
What is the importance of this talk for students? For learning? For you as the teacher?

Do you feel like you observed productive/meaningful student talk in...What made this
discourse productive? What did you notice that indicated that?

a. Atlas videos?

b. Cooperating teacher observations?

Did any of these observations transform your own teaching?

When you think about your own facilitation of student talk:
a. What were you looking/listening for?
b. What were your goals?
c. What made it difficult/easy to notice these things?
d. Is there anything you would look/listen for that would make you change course in
the moment?

Did you notice patterns in who was contributing to classroom discussion?
a. Follow up: Why do you think that is?

Which of the following best describes how you conceive of your role in the productive
student discourse you have been describing? Coordinator, chief executive, conductor,
cheerleader, coach, other?

a. Follow up: Why?
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Appendix B
Semi-Structured Interview Protocol: Follow Up Interview

Last time, we thought about our role in productive student discourse. You talked about
the role as
a. Put yourself back into your mindset then as a student teacher:
1.  Why do you think that role was most salient for you then?
ii. Ifyouarea  , whatrole(s) could that imply for students? Why? All
students?
Can you tell me more about any past experiences in education or otherwise that you feel
might shape your views of discourse/roles?

Can you tell me more about the identities you hold that are most salient for you?

a. Follow up if needed: And what about your identity related to [ethnicity, race,
gender, linguistic background, profession, familial relationships, socioeconomic
status, education, learning abilities etc.]

b. Follow up: Would you have named any different identities back in May?

c. How might these identities have shaped how you viewed productive discourse
and your role in it?

Putting some of these ideas together, how do you think this role () and the way your
identities are playing into this role support your ability to facilitate productive discourse
amongst a/l students?

a. Follow up: How might those roles or identities be limiting?

Reflecting on Roles: Observing our Teaching

5. Last time we looked at a specific lesson. I’d love us to watch back just one minute of that

teaching and think about what we are seeing. Does that sound okay?
a. Tell me about the school you were student teaching in/students in your class.
b. Tell me about where you see the roles we named before coming up in this clip.
c. What do you think may have either prevented you or supported you in enacting
those roles?

6. Anything else to share about your student teaching experience and reflecting on that?

Reflecting on Roles: Current Moment

Transition: Let’s bring ourselves to the current moment. You have over a month of experience in
your own classroom and I’m sure there’s a lot of changes that have happened since May.

7. Do you have any initial reflections on anything we just talked about once you look at it

from your perspective now?
a. Follow up: How might you characterize productive discourse now?
b. Follow up: What do you think about your role in this discourse now?

8. Tell me more about your school context now.
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a. Follow up: What is your student population like? What class(es)/grade level(s) are
you teaching?

b. Follow up: What about your current context is either supporting you or holding
you back in engaging students in this productive discourse? (Follow up: and how
does that impact your roles in the discourse)

9. Related to this productive discourse: Tell me more about the practices that have carried
over from your student teaching to now. What about new practices are you trying to

implement?

10. Any thoughts on what supports either in student teaching or now would be most helpful
related to any of these pieces around discourse, identities, roles?

11. Is there anything else you’d like to share?

228



Table C1

Appendix C

Codebook for Artifact Analysis in Chapter V

Codebook for Coding Artifacts Based on Interview Analysis

Category Primary Code Code Description
Defining Students generate  This would be an explicit example of a student generating a
productive questions question and it being leveraged in discussion
student
discourse Multiple modes of  This would be examples of intentional planning of different
participation types of discussion (turn and talk, whole group, hand raised, etc.)

The value of
productive
student
discourse

The role of
the teacher
in productive
student
discourse

Relevant to lesson
goal

Relevant to student
experiences

Relevant to prior
knowledge

Allows for practice
with collaboration
and communication

Allows for
creativity and
curiosity

Allows for building
mental models and
schema

Guide

Cheerleader

This would be an explicit connection between the discourse and
the lesson goal (could come up in planning or be explicitly stated
by teacher

This would be an explicit connection between the discourse and
students’ experiences, either by the teacher stating it/planning for
it, or the student saying it

This would be an explicit connection between the discourse and
students’ prior knowledge, as in the teacher or student is
explicitly noting prior knowledge or seeking out prior
knowledge connections

This would be an explicit statement of the rationale for using
discourse as a tool for practicing collaboration and
communication skills

This would be ways that discourse is valued as something that
allows students to express creativity and curiosity in the lesson

This would be ways that discourse is valued as something that
allows students to build their mental models/understanding

Embodies the characteristics that Mariana has laid out for what it
means to be a guide (sets structure, provides info/question to
launch discussion, facilitates small group dynamics, calls on
students in different ways)

Embodies the characteristics that Mariana has laid out for what it
means to be a cheerleader (shows respect, encourages students)
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Appendix D

Data Analysis Methods: Artifact Analysis

Note. This image provides an example of the way that a rich, holistic understanding of the pre-
service teacher’s experience was developed via an analysis of methods course and student
teaching course artifacts. Relevant segments of each artifact captured and placed in
chronological order. Coding for evidence of key themes developed in interviews is shown.
Coding for evidence of alignment to the PST’s vision for discourse is in orange; evidence of
explicit alignment to the PST’s named value of discourse is in yellow-green; evidence of an
enactment of the role of guide is in blue; evidence of the enactment of the role of cheerleader is

in pink. Finally notes on the development of the role of caring mentor are shown in purple.
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Appendix E

Codebook for Reflection Analysis in Chapter VI

Table E1

Codebook for Coding Reflective Data Sources

Coding Round Code Code Description and Example
Round One reflection-on-action Identified moments where the pre-service teacher was
explicitly reflecting on a previous teaching experience.
The quality or type of reflection was not considered here.
Round Two planning and preparing  Identified reflections related to how the pre-service
for discourse teacher either planned or prepared for the teaching
moment
setting the classroom Identified reflections related to the ways in which they (or
environment for discourse others) contributed to setting up the classroom
environment
facilitation of discourse  Identified reflections related to the actual facilitation of
discourse events
outcomes of discourse  Identified reflections related to the outcome of the
discourse as it related to the goals of the lessons and
student learning
unrelated to discourse  Identified other reflections that could not be coded with
any of the previous four.
Round Three productive Characterized the reflection as being related to elements
of productive discourse
equitable Characterized the reflection as being related to elements
of equitable discourse
Round Three, success Represented a sense of success in the discourse, as
Sub Codes characterized by the pre-service teacher
challenge Represented a type of challenge to the discourse, as
characterized by the pre-service teacher
neutral Represented a reflection that was non-evaluative
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