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This paper presents an approach to preservice science teacher education coupling video
analysis with dialogue as tools for fostering teachers’ ability to notice and reflexively
interpret events captured during teaching practicum with the intent of transforming
classroom practice. In this approach, video becomes a tool with which teachers connect
theory and practice, and through dialogue, develop an appreciation for how one can
inform the other. Specifically, we explore the role of cogenerative dialogue in structuring
individual reflection and ongoing dialogue that help facilitate reflexivity. In doing so, we
claborate on the construct of reflexivity as a potential foundation for changing practices in
the science classroom and we illustrate the ways in which reflexivity and action emerged
from dialogic encounters around video analysis. We draw implications about the need for
innovative teaching strategies, research Initiatives, and changes in science teacher
education
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INTRODUCTION

The value of reflection in teacher education has been
well documented and explored for decades. In
particular, the critical explorations about what it means
to reflect-in-action, and reflect-on-action have had
significant impact on research exploring the role of
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reflection in the growth and development of teachers as
professionals (Loughran, 2002; Wilson, 2009). Schén’s
(1983; 1987) conception of reflection, both -in- and -on-
action, in which the practitioner momentarily steps out
of the practice of doing to consciously examine their
understanding of the situation and make decisions
regarding future action, has increasingly become a goal
for many preservice teacher education programs.
Hammerness, et al, (2005) argue that prospective
teachers must cultivate a “metacognitive approach to
instruction”, as well as the “disposition to take an
inquiry stance” if they are to develop as professionals.
Specifically, they state it is important for teachers to
“take control of their own learning by providing tools
for analysis of events and situations that enable them to
understand and handle the complexities of life in the
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State of the literature

e Pre-service teachers and practicing teachers need
support to be able to effectively connect theory
learned in university coursework to actual
classroom science teaching

e Video analysis of classroom interactions can be a
useful tool for supporting teachers to reflect on
their teaching

e Teachers not only need to develop the ability to
reflect on their practice — but they also need to be
able to affect changes in their teaching based on
their reflection

e Many science teacher education programs do not
support new teachers to develop as reflective
practitioners and do not provide them with tools
necessary to identify problems and transform their
teaching

Contribution of this paper to the literature

e This paper presents an approach to preservice
science teacher education coupling video analysis
with dialogue as tools for fostering teachers’ ability
to notice and reflexively interpret events captured
during science teaching practicum with the intent
of transforming classroom practice.

e In this approach, video becomes a tool with which
teachers connect theory and practice, and through
dialogue, develop an appreciation for how one can
inform the other.

e We discuss the role of cogenerative dialogue in
structuring individual and collective reflection and
highlicht how reflexivity and action can emerge
from dialogic encounters around video analysis —
which can help improve science teaching and
learning

classroom” (p. 366). Currently, teacher education
programs are criticized for their inability to provide
preservice teachers with opportunities to learn how to
develop either of these essential characteristics, both
because of coursework that fails to integrate theory and
practice and due to limited opportunities to engage in
long-term teaching practica (Darling-Hammond, 2000).
In science teacher education specifically, providing
practitioners temporal, physical, and social space to
contemplate individual actions and interactions with
others (Tobin & Roth, 2006; Roth, Tobin, & Ritchie,
2008) is critical for developing teachers to be able to
effectively utilize student-centered instruction to
scaffold science learning through social interactions
(Bell, et al, 2013). Science education researchers widely
accept that students learn science by actively engaging in
doing science (Donovan & Bransford, 2005), which
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includes conducting investigations and engaging in
dialogue with teachers and peers to construct meaning,
individually and collectively (NRC, 2000), from their
experiences. Researchers also agree that science teachers
play a significant role in guiding students to learn
science by facilitating classroom discussions to develop
students’ conceptual understanding and by offering
ongoing assessment of student ideas through
constructive feedback (Duschl, et al., 2007). To be
effective, science teachers need to be able to elicit
responses from students (for example, via questioning
strategies) and then facilitate dialogue to incorporate
their students’ ideas and experiences into the lesson
(NRC, 2012). This requires that teachers be able to
evaluate and make sense of students’ responses ‘in the
moment’” and then make instructional decisions about
how to move the lesson forward based on student
input. Learning how to build on a student’s contribution
during class discussion or finding ways to contextualize
science in relation to a student’s life requires a teacher
who is able to engage students, evaluate their responses,
and provide appropriate feedback that extends student
thinking and conceptual understanding. This is
particularly salient to work with prospective science
teachers, as being able to manage the classroom
interactions in such a way that they have the
opportunity to engage students, listen and evaluate, and
interact with them can support facilitating conceptual
understanding of content and processes of science
(Osborne, Erduran, & Simon, 2004).

Research in science teacher education shows that in
order for new teachers to be able to do this, they need
to develop skills and strategies related not only to
science content knowledge — but they also need
opportunities to develop pedagogical strategies,
including learning how to effectively reflect on their
practice (Zembal-Saul, Krajcik, & Blumenfeld, 2002;
Friedrichsen, Abell, Pareja, Brown, Lankford, &
Volkmann, 2009). There is emerging consensus that
practice-based approaches to teacher preparation can
better support preservice teachers to see connections
between university coursework and  fieldwork
experiences (Lampert, 2010; Cochran-Smith & Lytle,
2009; Santagata & Yeh, 2012). We agree with other
researchers (Rosaen & Florio-Ruane, 2008; Grossman,
Hammerness, & McDonald, 2009; Zeichner, 2010) who
argue that in order for this to happen, fieldwork needs
to be repositioned to be a more productive learning
experience intended to create expanded opportunities
for prospective teachers to develop as practitioners who
can enact complex, responsive teaching practices. In this
paper, we examine the impact of a practice-based
approach to teaching a science methods course that
engages prospective science teachers in video analysis of
their own teaching in conjunction with individual and
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group-based  reflective
cogenerative dialogues.
In the sections that follow, we elaborate on the use
of video analysis with preservice science teachers as
intended to facilitate reflective, and reflexive, practices.
We begin by presenting a brief overview of various uses
of video in science teacher education, and then
elaborate the conceptual underpinnings that have guided
the development of the practices we employ in our
science methods courses and our research. In particular,
we delineate our use of the notion of reflexivity as a
critical construct in moving preservice teachers to
noticing their own practices with the goal of working
towards transforming classroom science practices
during their field-placement teaching experiences.

dialogues  structured by

Overview: Video in Science Teacher Education

Schoén’s theotization of reflection in- and on-action
as a process has been criticized by some scholars for
lacking consideration for the situatedness of practitioner
experience (Russell & Munby, 1991; Munby & Russell,
1994), the impact of teacher knowledge in shaping the
process (Shulman, 1987), and the importance of
temporality and intentionality when engaging in the
process of reflection (Roth, 2003). However, teachers
often lack the time, space and support to engage in such
analysis and reflection. The critique that reflecting on
action (whether while in the moment or removed from
it) results in change in teacher practice has encouraged
researchers and teacher practitioners to closely examine
the connections  between  reflection-in-practice,
reflection-on-practice and change in practice. In
considering ways to provide structures to support
teachers’ reflection on action, a continually growing
number of researchers and teacher educators have
emphasized the benefits of capturing and evaluating
classroom activity with video (e.g., Brophy, 2004). While
a lot of research has focused on teachers reflecting on
video from other classrooms as examples of “best
practices” (e.g., Abell & Cennamo, 2004; Watters &
Diezmann, 2007), more recently researchers have been
shifting focus towards engaging teachers in editing their
own videos in an effort to foster reflection on their
practices (e.g., Zhang, Lundeberg, Koehler, &
Eberhardt, 2011).

Video as a Tool for Noticing

The use of video within science teacher education
programs can allow for ‘slowing down’ the teaching
process in order to focus on classroom interactions and
then inquire into practices in other contexts (Sherin &
Han, 2002). As such, video serves to support teachers in
becoming aware of classroom events, which, offers
them the possibility of a deeper level of analysis for
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teacher professional development (Roth et al., 2011).
When teachers are positioned to become aware of
events through the viewing of video, they gain
opportunities to notice things that may have passed
them by while engaging in interactions with one another
in the classtoom. In this way, video can facilitate
teachers (and students) becoming aware of practices and
actions that they may not be aware of ‘in the moment’
(LaVan & Beers, 2005). Such awareness can extend to
finding ways to transform the climate of a classroom, as
participants become more aware of aspects of their
interactions. However, before video can become a tool
for transformation, teachers must be able to effectively
reflect on what they have noticed in order to make
changes to their practice.

Video as a Tool for Facilitating Reflection

Recently we conducted an in-depth literature review
on the different uses of video in science teacher
education (Martin & Siry, 2012) and it became evident
that many researchers in various discipline areas in
teacher education have been using video as a tool to
help practicing teachers reflect. We found van Es and
Sherin’s research on the use of video for “learning to
notice” (2002) to be particulatly interesting as they
examine how inservice teachers learn how to pay
attention to certain aspects of classroom interactions
(van Es & Sherin, 2008; Sherin, 2007) and to verbalize
what they know and understand about these theories in
their own classrooms by looking at video of themselves
(Sherin & Hans, 2004; van Es, 2009). More recent work
by Sherin and van Es (2009) focuses on understanding
how teachers make sense of what they notice (which
students they focus on and what they talk about), how
they select video clips (Sherin, Linsenmeier, & van Es,
2006), how they analyze the video based on their years
of experience teaching and engaging in reflection on
video of their teaching, and how video reflection affects
teachers’ practices in the classroom (van Es & Sherin,
2010). Talanquer, Tomanek and Novodvoersky (2013)
also used the theoretical construct of teacher “noticing”
to identify what prospective science teachers pay
attention to when evaluating evidence of student
understanding while viewing video captured from a peer
teacher’s inquiry-based science lesson. Preservice
teachers of science are quite often used to watching
exemplars of ‘good teaching’ through videos of other
teachers’ classrooms as this is a pedagogical tool that is
becoming well established in teacher education (e.g.,
Hatch & Grossman, 2009). In addition to this
established focus on the use of video for illustrating
‘best practices’, our recent review also found that when
teachers are asked to record video of their own teaching
it tends to be with the goal of evaluation (Martin & Siry,
2012). In these instances, teachers typically record one
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lesson illustrative of their best teaching. Rather than
focusing on video as an intended evaluation of
‘exemplary’ teaching, we build on these findings in this
paper to consider use of video in teacher education as
key to facilitating reflexivity.

Video as a Tool for Changing Practices

Once teachers have noticed classroom practices,
their reflection on video can become a source of
reference for changing structures and classroom
practices that can transform teaching and learning. One
example of using video to transform classroom climate
is the work of Tobin and Roth (2010) who utilized
video to examine features of high school teachers and
students’ interactions in science classrooms with a goal
of raising awareness about ways in which teachers and
students can shape the emotional climate of the science
classroom by adjusting aspects of their talk, gestures,
and use of space and time to become more aligned with
one another. Video became central to the process of
becoming aware and identifying specific behaviors or
practices in teaching and learning for reflection. It is this
notion of not only becoming aware, but then also using
that new awareness to work towards new classroom
structures that drives the work that we highlight in this
paper.

A recent study supports this aim, in that researchers
examining teacher emotions during teacher-student
interactions in science classrooms engaged teachers and
their students in analysis of their classtooms in an effort
to identify teaching strategies that produced either
positive or negative emotional interactions (Ritchie,
Tobin, Hudson, Roth, & Mergard, 2011). The use of
video to strategically increase practices promoting
positive interactions with students was found to help
the teachers feel more satisfied with their teaching.
Other studies including middle and high school students
and their classroom science teachers demonstrated that
when analysis of video and audio recordings of
classroom interactions are coupled with structured
reflections on the roles and actions of individuals, video
analysis can be a beneficial tool for engaging teachers in
actually changing their classroom practices (LaVan &
Beers, 2005; Wassell, 2004). In these studies, researchers
and teachers used video as a tool to facilitate
conversations about how to cogenerate changes in the
classroom. Such findings provide a foundation for the
research that we have undertaken, as we seck to engage
individuals in analysis of video captured from their
science teaching, to reflect (both individually and with
others) on these videos, and to transform teaching and
learning as a result.

In our work with preservice teachers in science
methods courses, we have built upon the work of the
researchers introduced above to wuse video-based,
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dialogic analysis of our science teacher education
students’ own classroom teaching to facilitate the
development of reflection on practice that ultimately
moves beyond being reflective, to being reflexive and
situated to make changes in future practice. Video
analysis among preservice teachers can be utilized as a
structure in teacher education that provides a holistic
tool (Masats & Dooly, 2011) to incorporate reflection,
and reflexive practices, especially as part of a preservice
teacher’s science methods course and practicum
teaching experience. While the use of video in
preservice science teacher education courses and
practica is certainly not new, we propose a theory driven
approach for understanding what, specifically, can occur
when faculty and preservice teachers work together to
analyze video from the preservice teachers’ own
classrooms within dialogic exchanges intended to work
towards future transformation of practice.

Goals for this Paper

There are two related goals for this paper. First, data
from our courses are analyzed to examine the processes
that emerge from using video analysis combined with
cogenerative dialogue as an integral part of science
methods courses. We do this by presenting excerpts
from a series of video vignettes that illustrate the
interactions of preservice teachers as they reflect on
episodes from their teaching experiences during
cogenerative dialogues, as part of our field-based
science methods courses. A second goal is to
conceptualize the role of cogenerative dialogue in
structuring individual reflection and ongoing dialogue
that help facilitate reflexivity in science teacher
education. To reach this goal we present our approach
and illustrate the different components through data to
offer interpretations of how preservice teachers notice
and reflect upon video, in order to do something
different in their future interactions in classrooms.

By building on what is already known about video
analysis in supporting becoming aware, and the use of
dialogue in reflection, we integrate the two to provide a
lens on the possibilities for transformation, both
individually and collectively, in science teaching.
Specifically, we articulate the role of Guba and Lincoln’s
(1989) authenticity criteria in structuring discourse
during cogenerative dialogues that promotes not only
individual and collective reflection on shared activities,
but also reflexivity through transformative action. Thus,
we seek to add to contemporary understandings of the
use of video analysis in science teacher education by
specifically incorporating reflexive practices enabled
through dialogic exchanges that during
cogenerative dialogue. Our ultimate claim is that this
specific practice has the potential to facilitate
transformations of teaching and learning practices

occur
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within science classrooms. In the following sections, we
discuss the ways in which our research builds
connections between video analysis and cogenerative
dialogue as a means to develop reflexivity during
preservice science teachers’ practica experiences.

Conceptual Underpinnings: Critical Reflexivity

There ate many uses of the term reflexivity in
education and in education research, including teacher
reflexivity, = researcher reflexivity —and  reflexive
methodologies. In this paper, we adopt sociocultural
perspectives on the term ‘reflexivity’, grounded in
notions  emerging  from = qualitative  inquiry
methodologies. As we consider the role of video in
facilitating reflexivity, it is important to begin by
outlining our perspectives on the term, especially as
seen in the literature on teacher education where the
terms reflexive and reflective practice are often used
together or interchangeably. We see a distinction
between the two terms, and we agree with Bleakley who
suggests that the expression ‘reflective practice’ is so
commonly used in teacher education that it “is in danger
of becoming a catch-all title for an ill-defined process”
(1999, p. 317). Specifically, moving towards critical
reflexivity, or reflexive awareness, can support
reformulating reflection as a process that results in an
action, and also supports considering the -ethical
components of interacting with others (Ruth-Sahd,
2003). Facilitating a reflexive practice in teacher
education can be considered as supporting teachers’
interpretation of the events in a classroom, an
interpretation, which then changes their teaching (Elliot,
1993, emphasis ours). Within this change process there
is an inevitable interpretation of, and changing of, the
self.

This is an important component of facilitating
reflexivity — encouraging introspection (and reflection)
upon one’s assumptions and actions, often with the
explicit goal of changing practices moving forward past
the point of reflection. We frame reflexivity through
critical lenses, as we find it important to consider within
the process of working towards highlighting oppressive
structures in order to deconstruct them (and ideally
reconstruct towards less oppressive  structures).
Methodologically, we build upon approaches that use
the term to refer to the “process of critical self-
reflection on one’s biases, theoretical predispositions,
preferences, and so forth” (Schwandt, 2001, p. 224).
Thus, gaining a reflexive awareness can emerge from an
interactive, iterative process between reflection and
interpretation. Critical reflexive perspectives describe a
person as “a plurality of situated identities that are
culturally constituted” (Bleakley, 1999, p.317). With that
perspective of culturally constituted identities in mind,
teachers can engage in reflexive practices when they
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“stand back and examine the underlying beliefs and
values which are informing decision-making and actions
in classroom situations” (Wilson, 2009, p. 17). This
focus on revealing underlying beliefs and wvalues is
central to our use of video with teachers, and often
within this process, we see that hidden or unconscious
practices become revealed in the process of reflexively
considering one’s actions. It is an exploration of the
construction of subjectivities that we seck to explore in
teacher education, and the combined use of ongoing
cogenerative dialogues coupled with video analysis
serves to facilitate practices that can develop critical
reflexivity.

Critical Reflexivity
Others

through Dialogue with

In order for teachers to develop reflexivity it is
important to include dialogue, collaboration, and the
establishment of trusting relationships (Warin et al.
2006, p. 243). The combination of dialogue, trust, and
collaboration are central to our research introduced
herein. As such, part of the approach we have embraced
focuses on participants engaging in the methodological
approach to collaborative dialogue termed cogenerative
dialogues (Tobin & Roth, 2006). These dialogues are
structured conversations where teachers and students
engage in discourse with the intention to co-generate
shared understandings about classroom interactions and
student/teacher goals.

Various studies in many K-12 schools and university
classrooms  have  demonstrated  that  teacher
implementation of cogenerative dialogues with students
can lead to increased student achievement and increased
positive social interactions between teachers and
students, which improves the learning environment for
all (Carambo, 2009; Emdin, 2007; Lehner, 2007; Martin
& Scantlebury, 2009; Roth & Tobin, 2001; Scantlebury
& LaVan, 2006; Siry & Lang, 2010; Tobin, 2006). In our
enrich these dialogues by supporting
preservice teachers to capture and clip short video
vignettes from their classroom teaching experiences to
analyze during cogenerative dialogues with us and the
other preservice teachers in our courses. We have found
that teacher research using cogenerative dialogues has
shown to be effective without video — but it is much
more effective with it (Martin, 2005; Martin, 2006a). In
our research, we find that engaging in video analysis
during cogenerative dialogues provides participants a
resource for their reflections, while the structure of
cogenerative dialogue helps to create the social space
needed to reflexively consider and cogenerate individual
and collective actions, which have the potential to
transform practices, schema, and classroom structures.
These connections between individual and collective
actions are central to our positioning of video analysis

work, we
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Individuals....

Observe moments that are
identified as salient

Group members....

Reveal different perspectives on

shared events

Individually consider events that
passed unnoticed

Collectively consider differences in

experiences

Make changes in next lessons

Remind each other of the potential
for alternative plans of action

Figure 1. Reflexivity as both an individual and collective process.

within cogenerative dialogue as part of our practice-
based approach to our science methods courses. In the
next section, we claborate on the centrality of the
relationship between individuals and group members
within a course in considering reflexivity in preservice
teacher education and we introduce the inseparable,
related, components of the individual and the collective.

The Inseparability of the Individual and the
Collective

As we work with preservice teachers to investigate
teaching practices together, we learn both with and
from one another (Tobin & Roth, 2006). As such, video
analysis provides a resource to support reflexive
examination of one’s own practices, but importantly,
together with cogenerative dialogues, this examination
occurs partially in the presence of others. Our
conceptual and methodological framework is grounded
on theoretical underpinnings in cultural sociology and
we share a grounding in dialectics, which assumes that
there are parts to social life that come together to
contribute the ‘whole’ experience. These parts are
opposing, and inseparable. In particular, we are guided
by an emphasis on the dialectical relationship between
the individual and the collective (Roth, 2005). Through
dialectical perspectives on social life, the individual
needs of a student and the collective needs of all the
participants in the classroom can be brought together
dialectically so that each part combines to create the
whole. In other words, the individual and the collective
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evolve together and create a dynamic that mediates the
emergence of reflexivity towards teaching practices that
support learning. This process is represented in Figure
1.

As emphasized in this diagram, reflexivity as a
process can occur on the individual level as well as on
the group level. In holding such a focus on the
relationship between the individual and the collective,
there is an inherent goal of recognizing and appreciating
difference, as such, we respect the others within our
group and we acknowledge that differences exist and we
do not try to change them. We believe that
acknowledging and appreciating this relationship is
crucial for preservice teachers if they are to develop the
skills and strategies they will need to be successful when
they transition from being pre- to inservice teachers.
Along the same lines, video analysis can provide
preservice teachers a means for collectively engaging in
analytical discussions about how to improve teaching
and learning in science education classrooms as they
also individually consider their own experiences. This
theoretical foundation serves as the basis for an
approach for developing science teacher reflexive
practices, grounded on noticing, reflecting and acting.
Later in this paper, we eclaborate on these three
components of noticing, reflecting and acting through
an analysis of data collected from video ethnographies.
In the following section we elaborate on the
methodological underpinnings that support our research
foci.
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METHODOLOGY

We use a qualitative case study design to examine the
role of video analysis and cogenerative dialogue in
supporting preservice teachers to reflect on and
reflexively enact changes in their classroom teaching
practices. The design of the study was based on an in-
depth data collection involving multiple soutces of
information that were rich in detail (Creswell, 2007).
Case study methodology is a valuable approach because
it allows researchers to study complex phenomena
within their own contexts using a variety of data sources
(Yin, 2003). Framed as an explanatory case study (Yin,
2003), we seek to describe how video-based
cogenerative dialogue can promote reflection and serve
as a reflexive tool across two different science methods
courses. In our analysis, we highlight the process of
using video and cogenerative dialogues during pre-
service teachers’ science teaching practicum in two field-
based methods courses in an effort to describe this
process and to explain what emerges as a result of
engaging in individual and collective video-based
dialogue.

To create a detailed understanding of this particular
activity, we focus our discussion on one specific
ongoing activity within each of the courses: the
discussion of videos during cogenerative dialogues. Data
was purposefully selected from our two individual
that represent possibilities for noticing,
reflecting, and acting as a result of our students’
engagement in video based cogenerative dialogue (see
Figure 1). Presented as excerpts intended to
demonstrate how video and cogenerative dialogue were
utilized in our courses, we introduce data from two
courses to contextualize and conceptualize the structure
of the theory-driven approach that has been developed.

Using an emergent and iterative analytical process,
we used the following questions to guide our data
collection and analysis:

*What is the role of video when analyzing one’s own teaching?

*How do video analysis and cogenerative dialogne conducted
within our methods courses impact preservice teachers’ classroom
practices?

What kinds of practices | understandings do preservice
teachers cogenerate with others?

In answering these questions, we focus our attention
on data that documents the development of reflexivity
through participation in video analysis and cogenerative
dialogues. We emphasize that the goal of our analysis is
not to present a ‘model’ for incorporating video and
dialogue in methods courses. Rather, as our work was
done at distinctly different institutions with differing
program structures, we seek to highlicht commonalities
in our implementation of video-based reflection to
demonstrate how such an approach can support teacher
reflection and reflexivity even in different contexts. In

courses
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the following section, we elaborate the specifics of each
of our courses in further detail.

Context for our Collaborative Research

The data that we draw on for this paper was
collected while we were teaching at two different private
universities in the northeastern United States in large
urban cities. We both taught small, field-based science
methods courses (8-10 students) in which preservice
teachers were expected to participate in classrooms over
an extended period of time (average of 12-16 weeks). As
instructors of these methods courses, we each
accompanied our students to the field in science
classrooms where we engaged in a variety of activities,
including coteaching, video recording lessons, and
engaging school children and inservice teachers in
collaborative discussions to plan, implement, and reflect
on science lessons taught by our teacher education
students. Although each of our programs had different
foci (elementary science or secondary science), we used
similar conceptual and methodological frameworks to
underpin the utilization of video as a tool for examining
teaching practices in our courses. Our courses were
designed to incorporate a variety of perspectives and to
provide opportunities for participants to learn from
these differing perspectives. In each of our courses,
lessons were recorded with a stationary camera at the
back of the room focused on capturing events at the
front (to record teacher practices at the chalkboard) and
one hand-held camera was used to capture what our
preservice teachers said they were interested in
examining more closely (i.e., small group interactions,
interactions with a specific student or group of students,
etc.). As such, the preservice teachers were supported to
capture video of teaching and learning that was of
interest to them.

In Sonya’s class, secondary preservice teachers were
coteaching over a 15-week period in two-student pairs
in secondary science classrooms with an inservice ‘host’
teacher. During this period, the preservice teachers
taught daily and as a result, they typically had only 1-2
lessons captured per week via video recording. Once per
week, the preservice teachers met for an evening course
at the university where they shared video data from their
own teaching during small group cogenerative dialogues
with two other peer teachers. In these meetings,
teachers were expected to apply theory from course
readings to analyze their videos and to reflect on their
practices as beginning teachers. Following small group
meetings, the students shared their analysis with the
whole class during which all peers provided feedback
and supported one another to cogenerate plans for
changing their teaching practice in the next week of
teaching. Teachers were expected to implement these
changes in the upcoming lessons and to share the results
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Table 1.Comparison of structures of the two preservice science education courses

Structure Preservice elementary course

Preservice secondary course

Facilitate connections between educational

Prepare reflective science teachers by

theories and practices, as participants developdemonstrating how theory can be applied to

Goal of course
elementary school classroom.

and then carry out a science unit in an

practice through the use of video analysis,
cogenerative dialogues, and coteaching in high
school science classrooms.

One 15-week coutse, twice a week, met once

Length of course school-based setting.

Gain practical teacher experience as
Role of field
experiences

science methods course.

All science lessons are video recorded, and
preservice teachers receive video of all their

. teaching during the semester. View
Use of video g &

individually and then select relevant excerpts

for collective discussion.

Central to the organization of the course, as

the unit is planned and each week the
Use of cogenerative
dialogues

As such, future lessons are adapted in
response to the video analyses.

a week at university and once a week in

participants coteach lessons from a unit they
have collaboratively developed through the

previous lesson is analyzed and interpreted.

Two consecutive 15-week courses, met once a
week at university and once a week in school-
based setting.

Gain practical teaching experience, learn to apply
theory to practice, and engage in inquiry-based
research to improve teaching/learning of science.

Record one or more lessons each week to
document growth and development over time.
Use video data to identify challenges in teaching.
Apply different theoretical lenses to analyze
videos each week.

Utilized to co-construct our methods course, to
engage in collaborative reflection on teaching
with others, and to engage high school students
in dialogue about how to improve science
teaching and learning.

of their changes in the following week. Acting as their
tield-based methods instructor, Sonya also met the
preservice teachers each week at their school-based site
to video record lessons, coteach science lessons, and to
facilitate discussions between the preservice teachers
and their cooperating teachers about their individual and
collective roles in the classroom.

In Chris’s class, the elementary preservice teachers
were coteaching with her as a large group, and in small
groups with one another, in a second grade science
classroom over a 14-week period. This course had two
meetings a week, with one meeting occurring at the
college campus, and the second meeting occurring in a
2nd grade classroom. Built upon a foundation of
coteaching, preservice teachers worked together to
develop a science unit, with Chris’s facilitation, that was
then taught one day each week to the children in the
2nd grade class. The classroom teacher acted as a
resource person and also was present and active during
the lessons. The coteaching typically unfolded with one
of the preservice teachers leading the lesson, and the
rest of the preservice teachers coteaching by facilitating
the lessons with small groups of children. Thus, in the
first day’s meeting each week, the preservice teachers
would prepate for the coming lesson, and also debrief
and reflect upon the previous week’s lessons. The
science unit plan development was emergent, as each
week the plans shifted a bit depending on what occurred
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during the previous lesson. Video-based analyses were
central to considering the previous week’s lessons and
restructuring the following lesson. Table 1 presents an
overview of the different pedagogical structures of the
courses.

As is evident in Table 1 above, in both of our field-
based science methods courses, video analysis was a
required component of student coursework and
coteaching was used as a central approach to learning
about the teaching and learning of science (e.g., Siry &
Martin, 2010). In both courses, teachers first viewed a
video of their teaching individually, and then discussed
it collectively with the express intent to reflexively
consider how to enact changes in future classroom
practice. Teachers were not given rigid guidelines to
inform their selection of vignettes on which to focus.
Rather, teachers were supported to watch their videos
individually several times and to take note of events that
were of particular interest to them. These events
became a starting point for deeper analysis. In addition,
weekly readings were assigned to focus our teachers’
attention on issues like assessment practices, laboratory
investigations, and collaborative learning. These weekly
topics sometimes served as a focal point for teachers’
examination of their video and the readings provided a
structure for supporting our preservice teachers to
consider what kinds of events and interactions one
might examine — but teachers had full autonomy in
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deciding what to notice and what to reflect upon during
cogenerative dialogues. The ways in which we utilized
video in our courses differs somewhat based on the
structures of our university programs, but we have
found that in our common theoretical groundings there
are many overlaps in our experiences as teacher
educators and science education researchers. What is
relevant for considering our frameworks in both of
these contexts is that preservice teachers individually
analyzed video of themselves teaching in science
classrooms and then collectively cogenerated plans of
action for improving practice in ongoing dialogic
interactions during small group and whole group
cogenerative dialogues in our science methods courses.

Data Collection

As is introduced in Table 1, the courses differed in
their overall institutional structure of weeks, foci, and
goals, but consistent to both is the use of video and
cogenerative dialogues throughout the course. We each
utilized video-based critical ethnographies (Barton,
2001; Carspecken, 1996), design experiment (Brown,
1992), and cogenerative dialogue (Tobin & Roth, 2006)
in order to catalyze improvements in our teacher
education curriculum on an ongoing basis. These
combined methodologies enabled us to document
events in our interactions with the preservice teachers in
our with a specific focus on creating
transformative opportunities for these preservice
teachers to begin to see themselves as new teachers. As
part of our documentation of our courses over time, we
collected videos from all course lessons from which we
draw to support claims made in this paper.

As introduced above, all preservice teachers had
their science lessons video recorded during the
semester. Stationary cameras were set up at different
locations within the classroom to document a variety of
interactions and hand-held cameras were used to
capture small group interactions. Each preservice
teacher received copies of all video recordings captured
for any teaching episodes in which the preservice
teacher was engaged, both whole class and small group
science teaching interactions. The teacher participants in
our courses were aware that we were intentionally
implementing video analysis and cogenerative dialogues
in our science methods courses in an effort to better
understand how these tools could support preservice
teachers to be more successful in science classrooms. As
such, we engaged the participants in our field based
methods courses in a series of assighments which
generated data from their teaching practicum
experience, from which they were asked to select video
to individually and collectively analyze with us and their
peers.

courses
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Self-selecting video vignettes for analysis by
preservice teachers is not common practice in science
teacher education (Zhang, Lundeberg, Koechler, &
Eberhardt, 2011). However, this is a crucial component
of our courses, as preservice teachers are involved in the
data collection, selection, and analysis, which can be
more effective than viewing videos selected by us as
their instructors (Yerrick, Ross, & Molebash, 2005).
Building upon the conceptual frameworks introduced
above, we utilize collaborative analysis of data across the
two sites to learn more about the ways in which science
teacher educators can structure teaching practicum to
foster reflexive practices with preservice teachers.
the

Data Analysis: Role of

Reflexivity in Practice

Examining

In order to frame our analysis of this expansive data
set, we have chosen to “zoom in” (Roth, 2005) to one
semester of each of our courses and select video
vignettes to excerpt and transcribe that illustrate the role
of video analysis combined with cogenerative dialogues
i preservice  teachers’  development  as
reflective/reflexive science teachers. After we portray
the excerpts from different vignettes in narratives
enhanced by photos and transcripts, we engage in an
interpretive analysis to generate theoretical perspectives
that further our understanding about the role of video-
based analysis, situated together with cogenerative
dialogues, in preservice teacher education. We discuss
the connections between the data resources and the
specifics of the approach to facilitating reflexivity in
order to explore the implications for others’ work in
preservice science teacher education. Later we weave
these together to lead to our central claims regarding the
potential of video analysis for facilitating reflexivity in
cogenerative dialogues. In the remaining sections, a
focus on individual and collective analytic experiences
within our science methods coutses is introduced. The
reflexive experiences and considerations of the
preservice teachers are explored and analyzed as
grounded within the process of reflexivity represented
in Figure 1. We then engage in a synthetic analysis to
highlight what has emerged from the video examination
and cogenerative dialogue as situated within the
individual | collective dialectical relationship in order to
propose implications for the praxis of preservice teacher
education for science. We conclude with a discussion
about the role of the authenticity criteria as a framework
for moving towards transformative practices in
preservice science teacher education. Finally, we draw
implications about the need for innovative teaching
strategies, research initiatives, and changes in science
teacher education.

n our
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v
Figure 2. Preservice teachers and Chris during a

cogenerative dialogue during science methods course.

Elementary Methods Course: Using Video to
Analyze Cotaught Lessons
We have utlized photo offprints, narrative
description, and transcripts to contextualize the activity
of video analysis with cogenerative dialogue, which
allows us to examine what emerges in this process, vis-
a-vis to the questions asked above. This first analysis
section examines what unfolded in the context of the
preservice elementary teacher education courses.

“I really didn’t notice”: Revealing conscious and
unconscious practices.

In an effort to reveal moments that might have
passed unnoticed in teaching science lessons to the
elementary children, cogenerative dialogues between the
preservice teachers and Chris focused on video viewing,
and course participants each brought short self-selected
clips to discuss. To guide the selection of the video
clips, preservice teachers were asked to view the videos
before the cogenerative dialogues, and focus on
moments that interested, or surprised, them in the
video. The videos were to be short (up to 4 minutes)
and these were brought to the cogenerative dialogues
and served as a point for discussion among the group.
The first excerpt we use to contextualize our claims is
from a cogenerative dialogue in which one of the
preservice teachers (Tracie) responded to Chris’s request
that the preservice teachers view their videos
individually, and then choose a moment in the video to
write a commentary about which they would then share
with the collective as part of a cogenerative dialogue
taking place during the science methods course.

During the cogenerative dialogue, Tracie introduced
a short clip to share from a lesson for which she was the
lead teacher. Transcribed from the cogenerative
dialogue in which Tracie elaborates her thoughts on the
video, the following text reveals what Tracie identified
as “something that surprised me”. In Figure 2, we see an
offprint of video taken from the methods course in
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which Tracie is seated across the table from Chris, and
from left to right are Marisol, Emma, and Lauren.

Important for considering the dynamics of a
dialogue such as this is that it is evident in the photo
that all participants were sitting in a circle as they spoke,
and attention was clearly focused on the speaker. Chris
was also sitting at the table as the course structure is
based upon dialogue and exchange between the
instructor and the preservice teachers. This exchange
represented in excerpt 1 (below) is focused on
cogenerating reflexive ways to move forward in the
elementary classroom, after participants listened to
Tracie reflect upon the difficulties she experienced while
becoming aware of the many complexities of classroom
teaching.

Excerpt 1

Tracie: You always plan it out on paper perfectly and yon
are like, this is how it’s going to go, but when you are with
the kids you never know how it’s going to go, and how it's
going to work out. Sometimes it can be disappointing
because you work so hard, but you never know how it’s
going to happen in actuality.

She then continued to build on this comment by
retelling what she noticed during her individual analysis
of her video. We present this dialogue as a transcript so
we can analyze segments of the text with greater clarity
by referring to the lines of the dialogue. We also present
the transcript excerpts with conventions that
demonstrate increases in intonation and volume, so that
the reader can gain an understanding of the speakers’
emphasis in these exchanges.

Excerpt 2

Speaker Dialogue

07 Tracie: But 1 noticed how hard it is to try to like, to fry
1o like keep track of everything. .. I felt like I tried to call
on all the students but I noticed there was ONE fid who
was sitting in the corner, be was sitting right by you ((points
to Chris)) and be had his hand up ((raises hand)) like for
balf my lesson, and yon would THINK that sitting up
there in front of everybody, that youn wonld like NOTICE
everybody

02 Chris: Ub bub ((nodding))

03 Tracie: Maybe 1 noticed him but 1 don’t think so, but 1
don’t know. 1 was watching it [the video] with my boyfriend
and he was like ‘what happened to my man over there?
Come ONY’ ((group langhter))

04 Tracie: I'm like WAIT, you know what? 1 really, I
DIDN'T notice it. If I noticed him 1 wonld have called on
him and in the video I can see you are sitting there talking
10 him because he’s trying to say something and I'm not
calling on hin and you're nodding your head and you're like
((whispers)) ‘that’s good, that's good’ I can even see you
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saying it to him but like when_you are UP there, there are
Just SO many things to remember and SO many things that
You want to get to and sometimes you don’t always call on
all the kids that want to share but I don’t want to be life
that

05 Chris: ((nodding)) right

06 Tracie: That's like what I remember about school, yon'd

have something really good to say and the feacher just

wouldn’t call on you so I don’t want to be like that

((shaking head side to side))

When we analyze the dialogue from this exchange in
excerpt 2, we see that Tracie began somewhat
apprehensively. She cleared her throat (turn 1), looked
down at her hands, and spoke softly as she began to tell
us about Kevin, the boy who was trying to participate in
her introduction to the lesson. Her retelling of her
boyfriend’s comment (turn 3 “What happened to my
man over there? Come ON!”) created a space in the
conversation for laughter and a release of tension for
Tracie. In their shared laughter, the group provided
support and a sense of solidarity to Tracie, and she
appeared more confident as she continued vehemently
expressing her concerns about what she remembers
about being a student (turn 6 “That’s like what I
remember about school, you’d have something really
good to say and the teacher just wouldn’t call on you”),
and about how she would like to be as a teacher (turn 6
“I don’t want to be like that”). Through the use of the
videos, Tracie noticed this moment and identified it as
salient to her own development as a teacher. Her
participation in this dialogue positioned her to be able
to consider what she wants for herself as a teacher of
science (turn 6 “I don’t want to be like that”).

The ongoing, weekly, cogenerative dialogues around
the video structured a social space that is focused
around support for one another, and the shared laughter
of the participants also appears to have created a
support for her as she begins to express her concern
that she apparently did not see Kevin’s hand was raised.
As she began to laugh in turn 3, the rest of the group
turns towards her, makes eye contact, and laughs with
her. It is common in this course that preservice teachers
leave the elementary classroom expressing their surprise
that they are so ‘in the moment’ that they are not able to
recall direct experiences and are not able to dwell upon
the choices they made in their teaching and
conversations they had with children.

Important features of cogenerative dialogue use in
our courses included engaging in consistent, on-going
dialogues over time. This excerpt highlights a particular
feature of cogenerative dialogue as we used them, close
physical proximity, around a table or in circle with a
video source serving as a common reference on which
to reflect and to guide the dialogue about a particular
event that was identified not by us, but by a teacher.
Key features in our courses include small group
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discussions that are focused on something identified by
participants, with the goal of paying explicit attention to
the video as directed by the preservice teachers’
noticings. From this point, the dialogue structure can
serve to move the conversation to the point of
examining what can be done in the future. This is the
role that we as instructors facilitate at first, but as we
show in the coming sections, this role shifts to be
collective as the dialogues unfold over time.

Reflecting upon moments that passed unnoticed

The exchange between Tracie and Chris in excerpt 2
ended with a focus on what Tracie could do next time
she is in the classroom, as represented in excerpt 3
below.

Excerpt 3

Speaker Dialogue

07 Chris: So, now then, let’s think about this, what

will you DO next time? What will you need to keep in

mind next time you are in the classroom?

08 Tracie:  ((Smiles)) wellll  definitely try to pay

attention to all the students ((nodding))

Through viewing the video individually at home
ptior to the cogenerative dialogue in excerpts 1 and 2,
Tracie became aware of a practice that she had not
intended in the moment or been previously aware of.
While the video revealed the practice to her, the
cogenerative dialogue provided a space for her to
discuss the episode, and share her surprise at what
happened with the boy with his hand up. This individual
collective video analysis and cogenerative dialogue
process allows for analysis in hindsight and supported
her interrogating taken-for-granted assumptions and
practices as she developed a reflexive awareness of
herself as a new teacher. Certainly she had not intended
to ignore the boy with his hand up, and the video
provided one lens on moments that had passed. As she
reflected upon the moment in the cogenerative
dialogues, she smiled in response to Chris’ question
about what she would do next time. When Chris spoke
to her afterwards, she explained that she had smiled
because this was a question that she had thought about
as well, and hopefully one that will be able resolve by
“definitely paying attention to all the students” (line 08).

After this cogenerative dialogue, Chris reviewed the
video that Tracie was reflecting on, and was able to see
for herself the boy to which she was referring (see
Figure 3).

This video offprint shows the moment from Tracie’s
lesson to which she was referring to in excerpt 2 during
the small group cogenerative dialogue. It was the
beginning of her lesson, Tracie asked the children to
recall their experiences from previous lessons. Chris was
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seated on the floor next to the chart facing the children
and looking at the boy as he first raises his hand. During
five minutes of this discussion, the boy’s hand went up
10 times to contribute. Chris was sitting next to him,
and on several occasions he initiates discussion with her.
Although Chris was sitting next to him, as is seen in Fig.
3, she did not remember this part of the lesson until
Tracie pointed it out. Thus, Tracie’s individual video
analysis and the collective discussion and analysis in the
cogenerative provide allowed for both Tracie and Chris
to notice these moments that had passed unaware.

Intrigued by the discussion that occurred around
Tracie’s video clip in the previous class meeting, Chris
chose to bring the same clip to the next cogenerative
dialogue meeting so that the group could re-view it
together again and so she could model for the
preservice teachers how they might reflect further on
Tracie’s initial observations made during her own
analysis of her teaching video. Upon viewing the clip in
the second cogenerative dialogue the following week,
the group discussed how without the benefit of being
able to re-view the events of this teaching episode on
the video clip, they may never have been aware of this
incident, and thus, would not have been able to learn
from it. Using the cogenerative dialogue to engage the
group in a more focused analysis of this video clip
provided the opportunity for all of the course
participants to focus on a shared moment in the
classroom and connect it to their practice moving
forward. Having captured the teaching episode on video
allowed for both an individual focus (Tracie’s) as well as
a collective focus on learning from the video, as the rest
of the preservice teachers were able to witness the ways
in which Tracie was unaware of the boy’s attempts to
contribute to the discussion.

Reflexively, they were able to discuss how to make
changes in their teaching approaches in future lessons
so that they could actively become aware of all students
during whole class discussions, and find equitable ways
to acknowledge all children who wanted to participate in
discussions. Further, Tracie examined this experience
from the perspective of both teacher and student as she
expressed she had experienced the same practices as a
child who wished to participate in whole class
discussions, but who was not called upon by her teacher
to do so. As science teacher educators, we see it as
central to support preservice teachers in making these
connections while they are pre-student teaching, in an
attempt to scaffold a variety of experiences to from
which they can begin to reflexively consider the ways in
which one’s actions may impact a child’s participation in
science.

Building on this collective experience of learning
from reflecting on Tracie’s video, another preservice
teacher, Marisol, made a connection the following week
from this particular cogenerative dialogue to a moment
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Figure 3. Tracie (I) and Chris (r) with boy whose hand was

raised during lesson

she identified as salient from her own teaching videos.
Marisol offered that the coteaching arrangement in
which both Chris and the classroom teacher worked
with Marisol to support her to teach her science lesson
to the second graders was very beneficial for her
development as a new teacher.

Excerpt 4

Marisol: 1 really like it that we were able to like, to do that,
and sit there and be the tfeacher. Even though we did have
the belp of the two of you guys, to do our first lessons, with
the two of you on cither side of us, even like when I was
sitting there, I was watching myself on video, and I was like,

b man, these kids are really bere in front of us...’

({langhs)

As Marisol discussed seeing herself on video, she
recalled the realization that she was actually teaching her
first lesson to children. She ended this comment
laughing, while recalling that what she had been thinking
during the actual moment the lesson was captured on
video (oh man, these kids are really here in front of
us...). The rest of the preservice teachers shared
Marisol’s laughter as her comment represented a shared
feeling that each of them had individually spoken of
during prior conversations, what one of them had called
the ‘almost surreal nature’ of teaching a first lesson. All
semester, the group had worked towards being the
teacher, and Marisol’s comment, as well as the group’s
shared laughter, represents a shift in their perceptions of
how they saw themselves (oh man, these kids are really
here in front of us...).

These comments are typical of the weekly
cogenerative dialogues throughout the semester, as
these conversations were built upon a sense of shared
responsibility, and provided opportunities to identify
what worked and what did not work in the existing
structures of the collaborative field-based course. Thus,
we shared these excerpts to illustrate the ways in which
cogenerative dialogues based on video analysis can serve
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as a mediating tool for preservice teachers to review and
examine classroom events together with others. In this
process, we, as methods instructors, were provided with
the space to draw attention to a real event that was
shared in the classroom, in order to discuss what
happened and to plan for future teaching.

Making changes and focusing on different
perspectives.

In using video to reflexively consider her realization
that she was “actually” teaching in the vignette above,
Marisol and the group were positioned to discuss the
ways in which many moments often passed unnoticed.
After these preservice teachers facilitated their own
lessons, they expressed their concerns that they were so
“in the moment” that they were not able to dwell on
individual moments for long, or that moments similar to
Tracie’s may have occurred without their realization.
After Tracie’s noticing of her unconscious practice of
not calling on the boy in the front of the class, she
explicitly went out of her way to not only try to have an
overview of which of the children would like to share
their ideas, but she also encouraged the other preservice
teachers to do the same. Several times on the video for
the weeks after the cogenerative dialogue highlighted
above, Tracie can be seen during science lessons making
comments to her peer teachers, such as, “Natalie,
Mario’s hand is raised, I think he wants to talk about the
question you asked”.

The use of video for both individual analysis as well
as collaborative discussion allows the group to explore
alternatives to situations that they encountered in their
teaching and facilitated continuing critical reflexive
development. Additionally, the participants discussed
their different perspectives of what had occurred in the
classroom, and elaborated ways to make changes in their
practices moving forward. For example, after Marisol
introduced her feelings about watching herself on video
in excerpt 4, Olga introduced her reflection on the video
in which she explains her surprise at her perspectives of
the children in the group.

Excerpt 5

Speaker Dialogue

01 Olga: You know, it’s funny, when 1 watched my video, 1
saw something totally different than you did [to Marisol]. 1
Jeel like I was really aware of what was going on during the
experiment, and Maria ((one of the 2nd grade students)),
she was totally IN the experiment and [WITH me

02 Anna: [She’s always with us — she’s so great

030lga: Yeah, I thought that too, and I really thought she’s
my best kid in the group.

But I saw that Alberto was totally with me too, but

whenever I turned around to pay attention to what
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he was doing, he didn’t seem to be getting the purpose.
I remember feeling really frustrated that AGAIN he
wasn’t getting it, but when I watched on video though, I
saw that he was doing JUST what he should be doing

04 Anna: Maybe we should each try to pay attention a

little to some of the other groups too, not just our own. Do

you think that might work?

05 Olga: It could get cragy, but let’s give it a shot.

In this excerpt, Olga expressed her surprise that a
student that she thought was not “getting it” (turn 03)
was actually “doing just what he should be doing” (turn
03). Video provided Olga the chance to see a
contradiction between her expectations of what was
happening (the boy wasn’t doing what should be done,
or understanding the purpose) and what the reality of
that moment was. She expressed surprise as she sat up
straight in her chair, eyes wide, and said that he was
“doing just what he should be doing” (turn 03). Building
on this observation, Anna quite enthusiastically offers
the suggestion that perhaps the preservice teachers
should each be trying to focus on the other groups as
well as their own groups.

While it is critical to have opportunities to discuss
past events in the classroom, video can be particularly
powerful for helping students and teachers to make
change as a result of what they see (Martin, 2009; Siry,
2011). As Olga guessed, this did not become
manageable as the teachers maintained their focus on
their small groups, but important is that there was the
space to discuss this possibility, and try it out. These
types of small collective changes occurred frequently in
the cogenerative dialogues around the videos, whether
in response to moments that passed unnoticed (like
Tracie’s), to contradictions (like Olga’s), or to different
perspectives (like Marisol’s). These different excerpts
represent the complexity of using video analysis with
preservice teachers, and also can be situated within the
framework introduced eatlier (see Figure 1) as a means
of conceptualizing how these different components
(notice, reflect, act) fit together to create a reflexive
process.

Important to this process are both the role of video
as a tool for individual noticing and reflecting and the
role of cogenerative dialogue for providing the social
space and structure for collectively generating plans for
improving practice. These two tools came together
within the dialectical relationship of the individual and
the collective in order to make it possible for reflexivity
to occur in the above excerpts. The preservice teachers
were able to see themselves in relation to others, as they
became aware of conscious and unconscious practices
in their teaching. Preservice teachers could identify
contradictions and consider how these might be
removed, either through adaptation of roles or
elimination of certain practices. As well, they were
unpacking not only what they had seen on video, but
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also heard what others thought about the same
experiences. In this way, we move from teacher
education being a solely individual process to becoming
a collective, organic process that emerges from
opportunities to come together with a shared purpose
of improving practice.

Secondary Methods Course: Applying Theory to
Analyze Video of Classroom Teaching

In this section, we focus on how preservice
secondary teachers selected moments to edit and
analyze from their videos by actively applying different
theories we had read about in our courses. In the fourth
week of the semester, all preservice teachers were asked
to select an event of interest from their teaching, to
transcribe the event, and to apply a theoretical lens of
their choice based on one or more assigned course
readings. In addition, participants were asked to
compare their practices as viewed in the video to their
beliefs about what they wanted to accomplish as a
teacher, which they had previously written about in
journal reflections. The teacher education students were
expected to share their analysis in small group
cogenerative dialogue with 2-3 other teachers during the
first hour of class to invite additional perspectives.
Following this small group interaction, students were
asked to engage in a whole class cogenerative dialogue
where the focus was on sharing how their perspectives
had been expanded, changed, or challenged while
discussing their video and analysis with their peers in the
small groups. The explicit goal of the whole class
cogenerative dialogue was for each teacher to develop a
plan for action to be implemented in their science
classrooms during the following days, prior to when our
science methods class would meet again.

In the sections that follow, we share excerpts from
small and whole group cogenerative dialogues to
illustrate a typical cycle of noticing, reflecting and acting
in our courses. In this section, we share video
transcripts and offprints to describe interactions
captured between a student named Alix as she taught a
chemistry lesson and video transcripts and offprints
captured from video taken of the same student while
she engaged in small group and whole class cogenerative
dialogues to discuss her video. In addition to sharing
longer excerpts from the video transcriptions of all
cogenerative dialogues, shorter segments are excerpted
and integrated into the following narratives. These
italicized excerpts are intended to provide greater detail
and description of the interactions among participants
during cogenerative dialogues that took place in the
science methods course.

Applying different theoretical lenses offers
multiple perspectives from which to notice
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An important aspect of the course was the explicit
connections teacher education students were asked to
make between the theories we read about and the
practices they engaged in during their teaching. Video
provided a shared event for teachers to examine and the
cogenerative dialogue provided a social space for the
teachers collectively gain experience using theory to
discuss what they have noticed while examining their
videos. In this section, we offer excerpts that illustrate
the types of interactions preservice teachers have
collectively analyzing videos using different theoretical
lenses. During week 4 of the semester, preservice
teachers had been instructed to select short episodes
(:30sec — 2min) from their teaching and to prepare
short, descriptive narrative vignettes of the activities as
seen in the video clip. Using these video vignettes,
preservice teachers were asked to apply different
theoretical lenses to interpret the same teaching episode
in an effort to demonstrate how different theoretical
lenses could provide multiple differing perspectives
from which to view the same interactions.

The following excerpt is from a transcript of video
captured of student named Alix during a small group
cogenerative dialogue with two other peers (Eileen and
Eunhee) during the science methods course. In this
excerpt, Alix read aloud from a journal reflection she
wrote about two assigned readings by William Sewell
(19925 1999).

Excerpt 6

Alixc: It is important to analyze the structures that are part
of a classroom in order to understand WHY djfferent agents
act as they do, and to be able to determine HOW a
classroom can be changed. 1t is important to think about the
Pphysical and  ideological - structures  that exist in  the
classroom, and who has the power or agency to manipulate
them.. . ((1.0)) Sewell discusses different NODES where
culture or practices are enacted, and the value that nodes
bave in analyzing power structures. We can use this theory

as a way to evaluate the power structures that exist in the

science classroom, and determine whether or not they are

enabling or hindering the goal of education for the students.

After explaining her understandings about the
readings to her peers, Alix shared that she was using
these theories as a “lens for looking” and for
“explaining  what  happened”.  Following  this
introduction, Alix shared that she decided to “focus on
the structures she had set up [rules in her classroom] to
involve students in whole class discussion by requiring
that students raise their hands before being called upon
to speak [practices she enacted]”.

She continued, explaining that after watching the
video “like 20 times”, she decided she also wanted to
consider a reading from Week 4 of the course [Ann
Swidler, 1986] in an effort to “identify what strategies of
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action were available to me and to my students as part
of our cultural toolkits at the different nodes”. In the
following excerpt, Alix shares how she intended to
utilize these theories (Sewell, 1992; 1999; Swidler, 1980)
as lenses for analyzing her actions in at different nodes.

Excerpt 7

Alixe: Something that's really interesting about thinking

abont what 1 read in these papers is that I can think abont

a few things. 1 can examine how my practices were being

shaped (0.5) shaped by the resources at the different physical

nodes. Like, the way the desks are arranged [physical
resource], that puts some kind of limit sort of, like on where

a person can even move. So, look, ((points at screen and

Plays segment of her video several times at the normal
speed)), you can see bere that I bave to sort of walk around
the projector to even get to the board. But now look! ((points

at screen and moves cursor to play video at faster speed)).

When you speed up the video, you can really see patterns in

movements in class. See how I move? Only in these three

spaces basically. ((Alix langhter)) And look at this, you
can see patterns in student movement too. This kid ((points
at student)) watch this ((plays video forward and back at
Sastest speed)). He is ALL OVER the place! He is

dancing in bis seat!! ((group laughter)). (0.5) So basically, 1

want to use these theories to look at the video with you guys

and I want to think about how the physical structures and
the rules in my class, how they sort of affect onr strategies of
action — especially at different nodes.

From this excerpt, we see how Alix has cobbled
together a few different concepts to focus her analysis
of her video by narrowing her focus as to what she will
“notice” to specific points in the video. She also
outlined a plan for how the theories she selected will
guide her analysis and her group’s discussion of her
video. This excerpt highlights an important aspect of
our work, namely that when an individual preservice
teacher leads a cogenerative dialogue to discuss their
teaching, they have considerable autonomy in choosing
the videos they will share and the theories they want to
apply. These features allow the teacher to focus their
analysis on aspects of their teaching that are of interest
to them and provides them some control is setting the
initial goals for the dialogue.

Manipulating speed of video to “show” others
what an individual has noticed

Mentioned previously, each preservice teacher has an
opportunity to lead their small group in the analysis of
short segments of video(s) they have selected from their
own teaching. In leading the conversation, the student
has the responsibility to first explain theoretical lens
they will apply in their analysis and then by articulating
what they noticed when individually examining their
video. In the following excerpt, Alix begins by telling
her peers what she noticed when looking at the video.
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Excerpt 8

Alixe: In reviewing my video, 1 noticed THREE points or
NODES ((1.0)) and I am using these nodes ((speeds video
up with cursor to show her movement to all three physical
spaces)) as points for analyzing my teaching practices. T'he
three nodes that stood ont for ME ((manipulates speed to
show  movement at each node)) were 1) standing at
chalkboard ((shows still print at board)), 2) sitting on the
edge of table near the students’ desks ((shows still print on
table)), and 3) standing next to student tables to talk fo
different student groups ((shows still print at tables)).

Alix pointed out each of the nodes to her peers by
tapping her finger on the screen while replaying the
entite video of her lesson at the fastest speed (by
moving the cursor forward). In this manner, Alix
demonstrated that the majority of her teaching occurred
in only three physical spaces in the classroom. This
excerpt allows us to highlight how changing the speed
of the video (slowing down and speeding up) can
support teachers to notice patterns that are not visible
when replaying video in “real time”. Using a technique
we specifically teach our teacher education students,
Alix sped up the video and found that she repeatedly
moved to and stood in three different places in the
classroom while teaching.

Inviting others to collectively reflect on what is
happening

After the teacher has articulated what they have
noticed during their individual analysis, they are
encouraged to invite their peers to share their
perspectives in an effort to learn how others view what
is happening in the video. After watching the video
several times, Alix instructed her peers to watch several
short video vignettes she had edited from her video in
an effort to analyze what type of practices she enacted
at each of the three nodes. She then asked her peers to
consider what they noticed about her practices at these
different nodes and she specifically instructed her peers
to consider how the practices she enacted at the
different physical spaces [the 3 nodes] shaped her
students’ engagement with her during the lesson. In the
following excerpt, Alix’s peers engage in the analysis.

Excerpt 9

Speaker Dialogue

01 Eileen: I think we need to COMPARE your practices
at each node, and not just see what you did at each node.
We can see you enact different practices at each place, but we
should see if there is any overlap in the practices,
BECAUSE, i#f there is, it conld REALLY be confusing
Jor your students!
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02 Eunbee: That could be interesting. AND it conld

explain some of the problems.

Yeah, ‘cause maybe some kids don’t see a difference

03 Alix: ((laughs)). 1 bhad not thought of that. I just

noticed the nodes and saw I was like, doin’ different things

at these different places.

During this phase of the cogenerative dialogue,
Eileen’s suggestion became an important focus for the
group’s collective analysis of the video. Over the next
18 minutes, the three participants reviewed the videos at
different speeds and they collectively observed that
when Alix moved away from the chalkboard (node 1),
she engaged in more “free-flowing conversations with
students”. Through multiple analyses of several video
vignettes (edited from the same lesson) of Alix’s
interactions with students while at the board (node 1)
and while seated on the edge of a desk (node 2), Eileen
noted that when Alix was seated on the desk, “you
[Alix] engaged in a more open kind of discussion with
students”. Eunhee noted that at this node, Alix “ did
not require students to raise their hands to speak”. And
Alix noted that while she was standing next to students’
desks and was speaking to small groups (node 3), she
also “just let students say what they wanted”.

The realization that she enacted different practices at
node 1 than at nodes 2 and 3 was somewhat
disconcerting to Alix as she felt she had established
“very clear rules” about her expectations for student
participation, but the video revealed that her rules
changed at different nodes and that the different
expectations for engagement were not clear for all of
the students in her chemistry class. When asked by
Eunhee, “why do you think you are less flexible when at
the board?”, Alix reasoned that the board (node 1)
represented a particular structure that “resonated with
me [Alix]” and “elicited the practices and schema I have
associated with being a teacher”. At this node, Alix
explained she felt she needed to “control her students”.
She noted, for example, that when she was at this node,
she was doing what a teacher does, like “ writing on the
board, being listened to, giving instructions”.

During this conversation, Hunhee drew from
readings (Anderson, 1999) in the previous semester to
describe what she thought was happening when
students could not anticipate Alix’s changing rules as
she moved from node to node.

Excerpt 10

Eunbee: ((laughter)) The students who don’t notice when
you [Alix] move away from the board [node 1], they can’t
able to code switch, right? So those kids never fake the
chance to_jump in the whole class discussions. They just sit
there with their hands up.
This groups’ analyses of Alix’s videos revealed that
while many students seemed to understand her implicit
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classtoom rules, those who were unable to “code
switch” were routinely chastised for calling out “at the
wrong time” while others were never called on to speak
because they raised their hands when it was
“appropriate to call out.” While on the surface, their
collective analysis might appear of little importance, but
when negative interactions (such as chastising a student
or ignoring a student) occur on a routine basis, they can
become a source of discontent for students and can
result in a breakdown in communication between
students and the teacher. For example, in Alix’s case,
one of her students had been suspended from school
the week prior to this cogenerative dialogue a result of
an angry outburst during whole class discussion. When
Alix reviewed the video from this interaction, she
noticed that the student had been waiting with his hand
raised to speak, but Alix did not acknowledge him
because she was seated at node 2, where she did not
intend for students to raise their hands to speak. The
student became frustrated and eventually yelled out, for
which the cooperating teacher expelled him from the
room.

Through her individual analysis of the video, Alix
had only recognized that she had a tendency to stand at
different physical positions in the classroom. With the
support of the theoretical lenses she selected, she
intended to use these nodes as focal points for closer
analysis. The small group cogenerative dialogue
provided Alix a social forum in which to articulate what
she had noticed when viewing her video and to apply
theories she had read about in her course as a lens for
noticing her actions and interactions with her students.
By engaging with others in collective reflection from
each participant's perspective, Alix was offered more
insights, which allowed her more opportunities to
understand how the structures in the classtoom shaped
her practices and her interactions with her students.
This was a critical realization for Alix as she realized that
confusion about the rules by students who did not
“code switch” could have real consequences for her
students. This activity also provided Fileen and Eunhee
an opportunity to engage in a focused discussion about
the need for educators to consider how rules that
implicitly and explicitly govern student participation in
different types of activities can have a significant effect
on student engagement.

This could have been the extent of their learning, but
the structure of cogenerative dialogue require that
participants go beyond simply identifying problems and
reflecting on them with others to attempt to resolve
them. Applying theory to her video and engaging in
shared analysis with her peers positioned Alix to
reflexively consider potential actions she could take to
remediate this situation in her classroom. In the
following section, we share an excerpt from video of
Alix during the whole class cogenerative dialogues in
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which she relayed what she and her peers had noticed as
part of their small group collective reflection. We
conclude this section with a discussion of the groups’
collective attempts to “act” by co-generating a plan of
action for Alix to implement in her upcoming week of
teaching.

Expanding the circle of reflection and creating
opportunities for action

During week 5 of our science methods class, Alix
lead a whole class cogenerative dialogue with the explicit
intention to first share what she and her peers noticed in
the small group cogenerative dialogue and then to invite
her peers to provide their input and support her to
cogenerate a plan to improve her situation. To provide
some context for the videos she would be sharing, Alix
displayed an excerpt from a journal reflection that
highlighted differences between her intended lesson and
the actual practices she enacted in the class as captured
on the video.

Excerpt 10

In my class I needed to teach my students about the
history and structure of the atom. Rather than just give
my students a lecture and have them take notes, I
wanted them to gain an understanding and appreciate
for this discovery. Using the resources that were
available to me I created four atom models, representing
what scientists thought about its structure at different
points in history. Each table of students got one model
and was asked to make observations about it, and
decided how they thought it represented an atom.
Although some students were initially skeptical,
eventually students’ curiosity got the best of them and
they wanted to investigate their model. Through their
observations and reports we constructed notes about
the atom (Excerpt from Week 4 journal reflection).

Building from this introduction, Alix explains how
her small group’s collective video analysis revealed the
need for her to be more explicit about her expectations
for student engagement in the classroom (see Figure 4a).
In the following sections, we pair still shots captured
from video of the whole class cogenerative dialogue
with excerpts from Alix’s introduction to her problem.

Alixe: Ubm (0.5) some of the rules that 1 think 1
established in the classroom, one that 1 noticed which really
surprised me, was when 1 first started talking there was a
student over here ((points at student on screen)) who had his
hand raised when I first asked the question ((turns back to
class)) and 1 COMPLETELY  ignored him and
responded to students who were just calling out ((smiles
while she adpances the video to show peers)).

Figure 4b shows how Alix paused the video at
different intervals to describe her actions at the different
nodes from which she sent conflicting messages to
students about her expectations for student-teacher
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Figures 4a. Alix shows her peers the student she is
discussing in her clip

Figures 4b. Alix shows her peers the student she is
discussing in her clip

interactions. During her introduction, Alix used the
video to discuss how she employed the Sewell (1992;
1999) and Swidler’s (1986) work to conceptualize nodes
as particular spaces within a field, such as her classroom,
from which she could critically consider her strategies of
action at different physical spaces within the field. In the
following excerpt, Alix shared evidence of when she
stood at different places in the classroom, for example
when stood next to a student’s desk (node 3), she would
engage students in a free-for-all conversation, allowing
them to shout out their answers rather than raise their
hands.

Excerpt 11

Alisc: So, ubm, ((shrugs shoulders and looks embarrassed))
the practice that was enacted there was pretty much a "I'm
asking questions. Shout out whatever you think ((swings
arms wide)). This is kind of a free for all dialogue type
thing”. And they enjoyed more of the class kind of banter
((points at two students on video who are smiling and
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talking)), you know of "Ob, it's air!"', you know ((advances
video to show interaction))? And I am asking them to prove
it, and they are saying ((advances video and narrates action
as it oceurs)) there is white stuff on the bag ((points to bag
on screen)) and this boy ((circles boy on screen)) actually
challenges that there is stuff in it and so I give it to him
((paunses video)), although ((langhs)) 1 give it to him for
about a second ((mimics handing bag to student in front
row)) and then I quickly take it back ((jerks hand back
[from student in front row and holds invisible bag next to
chest — adpances video while talking)) becanse clearly I need
to feel like I am in control of the model [atomic model] and
I'm running the class. Finally the girl at the end ((points to
Student on screen who is seated near Alix)) got up to sit
closer to me ((advances video)). Whatever I had done up to
that point to engage her and interest her in the lesson was
working ((smiles and nods)) and she moved closer and
wanted to interact with the model and with me ((advances
video and circles model on the screen)).

In her analysis, Alix highlighted how her practices
initially engaged her students in her lesson about the
model of the atom, but that her schema related to rules
about how students should engage in whole class
discussion and about how teachers should be “in
control” prevented her from maintaining these positive
interactions with her students. In the following excerpt,
she describes how her unexamined beliefs resulted in
unintended barriers for students’ science learning in her
class.

Excerpt 12

Alixe: BUT ((stops video and turns back to the class)) one
of the rules that I have in my classroom was that, you know,
she needs to be in ber seat ((lips turn down into a frown))
and she should be taking notes, so ((pause and turn to the
screen)) as soon as she stepped out of that sort of expected
bebavior, 1 immediately asked her to go sit back down
((advances video to show this)) and as soon as 1 did that
((panses video and points to student)) this student bere
((circles student)) laughed and turned back away from me
and kind of disengaged. So they sort of crossed the line of
interaction with me and when 1 made it clear that wasn't
acceptable in my classroom, a number of students took that
cue and turned back around and lessened their engagement
with the plastic bag and with me. ((purses lips together in a
downward frown))

Following her presentation, the whole class took a
moment to reflect on what they had seen and to ask
questions to clarify any information they felt they
needed to better understand Alix’s class, her assignment,
and her personal goal for moving forward. Alix
reiterated that she felt the analysis and discussion to this
point had helped her to make unconscious practices
conscious and that in doing so, she had begun to
question her assumptions regarding norms for
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classroom discourse. At this point in the conversation,
Sonya reminded the preservice teachers that the purpose
of the whole class cogenerative dialogue was to help
Alix move beyond the analysis she had completed with
her peers in the small group cogenerative dialogue to
provide collective insights from all of her peers to help
her develop a realistic “action plan” that could be
implemented in her teaching during the following days
or week, with the goal of explicitly re-visiting the issue
during the following week’s small group and whole class
cogenerative dialogues in an effort to collectively assess
the outcome of the cogenerated action.

Each week, participants were asked to prepare a
“cogenerative dialogue write-up”. In the first week they
described the problem(s) they identified in their
teaching during small groups and they described the
plan they made during their whole class discussion to try
to address the problem. After implementing the planned
action, they completed the write up by describing the
outcome from their enacted actions in the classtoom,
including the need for additional analysis, reflection, and
follow-up. At the end of the semester, the preservice
teachers were asked to review their write-ups to
generate a list of useful teaching strategies that had
emerged from their own teaching experiences to share
with their peers.

In the previous section, we traced Alix’s noticing and
reflecting in both small and large groups, paying
particular attention to the value of being able to
manipulate video speeds to enhance noticing and the
role of applying theory for making sense of what was
seen, individually and in a small group. In the next
section, we provide examples of the ways in which
sharing what was noticed and reflected upon with others
lead to transformation in not only Alix’s teaching, but
also on of her peers.

Co-generating  possibilities  for
practice

changing

After Alix completed her introduction to her
problem, she asked that her peers provide their
feedback, with a special focus on suggesting possibilities
for affecting change in the classroom. Based on her
presentation, another student, Jose, suggested that Alix
ask students from her class to volunteer for a lunchtime
cogenerative dialogue where she would share video the
same vignettes of interactions she had clipped from
each of the three nodes and then ask her students to tell
her what they noticed. Jose reasoned this was a good
approach because, “it’s great to get our feedback, but I
think we all have learned it is equally important to ask
students from the actual class for their feedback too
(0.5), cause what they notice as students may be
different than what we notice as teachers.” During the
whole class discussion, each student is expected to offer
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their insights and is also encouraged to provide some
support for the advice they offer, either based on their
own experiences or something they have read in their
courses. Jose continued, “I know in my own case, when
I showed the video to students from our class, they
noticed a lot of things I had not considered, like things I
did not even notice was a problem. And they noticed
some good things too!”

Over the next 10 minutes, Alix fielded comments
from her peers while Eunhee wrote them on the board
under the heading “Alix’s Plan for Change”.
Collectively, the teachers felt it was important for Alix
to first, personally clarify her expectations for student
involvement during different types of activities. Her
peers encouraged her to explicitly discuss these
expectations with her students, and to especially be
careful to provide reasons for her actions. For example,
when describing why she thought it was important for
students to raise their hands to speak, Alix stated,
“sometimes it is the best way to assess what an
individual student knows and if everyone is yelling out, I
have no idea what each student thinks.” Agreeing that
this seemed like a legitimate reason for having students
raise their hands while she was at node 1 (blackboard),
her peers encouraged her to work with her students to
develop some method of eliciting individual student
contributions that would enable her to selectively assess
student comprehension, but to also make sure there
were opportunities for students to engage in more
spontaneous, open-ended whole class discussions so
they could share their personal experiences with various
science phenomena (which Alix had identified as an
important way to engage students in activities while at
nodes 2 and 3). So Alix left the class with a plan to hold
a cogenerative dialogue with volunteers to discuss these
issues and to be prepared to share her findings during
the science methods class in the following week.

Transforming teaching in the science classroom

During the next science methods whole class
cogenerative dialogue, Alix shared several short video
vignettes from the cogenerative dialogue she had with
three of her chemistry students. In the videos, Alix
explained to the students that she had identified a “need
to create a new set of class rules” that made explicit
when students needed to raise their hands and that
reflected sound pedagogical reasoning about how to
“most effectively support me [Alix] to teach and you
guys [students| to learn chemistry”. Alix shared brief
video vignettes in which she articulated to her students
the reasons she felt she had enacted different practices
at each node and in which we saw her ask the students
what they thought about her practices at each node.
From the video, one of her students agreed that it made
sense that when she was “lecturing” (at node 1,
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chalkboard and overhead projector) she was generally
“providing new information for the lesson”, so it was a
better use of time for her to act “like some kinda air
traffic controller”.

After sharing these videos, Alix confirmed for us
that she and her students had clarified that her role at
node 1 (chalkboard) would be to have students raise
their hands to speak so that Alix could individually
assess student ideas and to move quickly through the
lecture materials so students could begin the experiential
learning activities that would follow. Next Alix shared a
video vignette in which she and her students discussed
her role during the lab activities, when Alix was at nodes
2 and 3 (student desks or near her own desk). In this
clip, her students agreed that her position at these nodes
signaled the times when Alix would engage with
students in a more relaxed conversation about the
science phenomena they were investigating. Following
her presentation of these two video clips, Alix informed
us that she had scheduled a whole class cogenerative
dialogue on the following day, where she and the
students with whom she met in the previous
cogenerative dialogue would share what they discussed
with the whole class and they would invite all of the
students to offer their input.

During the next week of the science methods course,
Alix shared two video vignettes she had clipped from
the whole class cogenerative dialogue to show us what
happened. In the video, a student expressed he had
often been frustrated with Alix because she did not call
on him when he “was being good and raising my hand
and others were yelling out.” The boy shared that he
thought Alix did not like him because he always had his
hand raised and she never called on him. He stated he
“felt better it was not personal and now that he knew
the rules, he would be able to participate and not get in
trouble or get mad”. In this clip, Alix noted that her
unconscious practices had indeed been contributing to
negative interactions between her and her students. In
the next clip, Alix pointed out several modifications she
had made to her classroom as a result of her discussions
with her high school students. Specifically, she showed
us how had “altered structures in the classroom to try to
make clear to students which practices she intended to
enact at different nodes”. Using still prints taken from
video of the classtoom, she demonstrated how she had
added red-colored tape on the wall next to the
chalkboard (node 1) and green-colored tape on the edge
of the first row of student desks (node 2) and on the
floor next to student desks (node 3) so that both she
and her students had a visual cue for which rules were in
effect at each node. Next Alix also show us a still print
of herself as she pointed to a poster on the wall on
which she had written her “rules” for engagement at the
three nodes (chalkboard, overhead, and in middle of

499



C. Siry & 5. N. Martin

room) so that students knew when to raise their hands
and when it was acceptable to call out.

As a result of this cycle of notice, reflect and act,
Alix was able to re-establish a positive rapport with her
students, which allowed her to effectively re-engage
students to learn chemistry. We selected these excerpts
to demonstrate that as result of analysis of video of her
own teaching practices with both her peers and her
students, Alix was able to utilize theory to reflect on her
practices, identify problems, and then collectively act to
develop a plan for action that, once enacted, resulted in
positive changes in her chemistry classroom learning
environment. In the section that follows, we argue that
this activity was not only powerful for Alix, but that the
transformative potential of engaging preservice teachers
in video analysis coupled with cogenerative dialogue can
extend beyond the student of focus to expand what
their peers are learning about how to improve science
and learning.

Transforming individual practices based on
what is learned from Other’s experiences

During the mid-point of the science methods class
(week 7), Sonya asked her students to collectively reflect
on what they saw as the benefits of conducting video
analysis and peer-debriefing through cogenerative
dialogues. Several students mentioned that while they
felt it beneficial to examine their own work so closely,
they felt that the opportunity to learn from other
students’ experiences was just as powerful. Eileen
shared that, “even though I may not have necessarily
identified the same issue others did in their videos, the
analysis and the conversations made me question what
about my own teaching practices I had not even
considered as important to reflect on”. Eileen pointed
out that not only was the initial video sharing and
reflection significant for her development as a
preservice teacher, but she was particularly encouraged
that Alix “went back to her chemistry students and
shared what she had found with them”. She was
impressed that Alix engaged her students in an effort
“to co-generate a plan with her students” to enact a
more equitable plan for engaging students in classroom
discussions. Several students agreed, reporting that after
Alix’s reflection cycle, they had gone back to their own
videos and re-analyzed them using the theoretical lenses
chosen by Alix in an effort to identify particular nodes
and associated practices in their own classrooms.

For example, Eileen conducted a new analysis of her
videos and she found her “calling on student practices
to be somewhat disconcerting”. Eileen noticed she
tended to call on several students much more frequently
than the others and that she specifically called on girls
more often than boys. As evidence, Eileen shared still
shots from her class on which she tallied the number of

500

times she called on each student. From her analysis, we
saw she only called on five students, all of which were
female. In the photo, it was clear that some other boys
had their hands raised, but by the end of the lesson, they
still had no tallies next to their photo, indicating Fileen
never acknowledged them to speak. After sharing her
analysis, Eunhee asked why she felt she engaged in these
practices. Eileen responded, “ because I believed gitls
were more interested in class and were more likely to
give a correct answer that would not be disruptive”.

With prompting from another peer-teacher, Eileen
began to reflect on the inherent inequity in this
statement. This led to a general discussion about
research on gender inequities in science classrooms. By
the close of the meeting, Eileen had decided she would
invite some students in her 9th grade biology class to
engage in a cogenerative dialogue about how to improve
the interactions between her and the boys in her class.
Eileen invited two girls and two boys to discuss what
she had noticed about her teaching and to ask for
student input about more equitable strategies she could
use to engage students in class. During this meeting,
Eileen and her students cogenerated a new system in
which each student was given a popsicle stick to
decorate with their own name and then Eileen would
used these sticks to call on students. Fach time a
student answered a question, Eileen would move the
student’s name stick from one jar to another. Eileen
would only selected from one jar until all sticks had
been transferred to the other jar, and then she would
start the process again. Eileen and her students
implemented the system the same day. She and her
students introduced the new method in a whole class
cogenerative dialogue where it was agreed that everyone
would try the new system for a couple of days and then
meet again to discuss the outcome.

We believe that Eileen benefitted from what Alix
learned through her reflection on her own videos and
from the actions Alix took in her classroom as a result
of the whole class cogenerative dialogue with her peers.
Eileen taught in the same school with Alix and she
admitted that prior to learning about Alix’s experiences,
she had thought “kids in our school would never
participate in something like this” because she saw the
students as “not caring about school, improving it or
otherwise”. Other students in this class also taught in
schools with high rates of poverty, low attendance, low
achievement, and low graduation rates. None of the
preservice teachers in this course had experienced
schools like these as students and they often found it
challenging to connect with the students in positive
ways. Hileen shared that, “after seeing with Alix was
able to do, I was inspired to try to catalyze some
changes my own class. I was surprised by how open the
kids were to helping me.”
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During week 9 of the science methods class, Eileen
actually brought two students from her class to the
university to discuss the results of their plan and to
share their views about the importance of having new
teachers engage their students in conversations about
teaching and learning. Because these students were not
participants in the study, data from this session cannot
be shared in this paper. However, we will note that
these high school students spoke about how powerful
an experience it had been for them to examine
classroom interactions on video. They also reported that
they were previously unaware of many of their peers’ or
teacher’s practices and that the opportunity to discuss
these interactions with Eileen in a cogenerative dialogue
had been valuable for them. Finally, they appreciated
that Fileen worked with them to resolve the issue
immediately and that she implemented their idea.

DISCUSSION: LEARNING
COLLABORATIVE ANALYSES

FROM

If teachers are to transform their practices, they must
be able to reflect on what has occurred and then use this
information to reflexively affect changes in their
practice. However, watching video and reflecting on
video does not necessarily translate into reflexive
practices. This is because reflection is not simple. It
requires application of theory, connection of theory to
practice, and being able to focus reflection, which all
require more than just having teachers look at video of
themselves teaching, alone and with others. This
requires structure and, in our opinion, it also requires
dialogue and an opportunity to expand our teacher
education students’ recognition of what is happening
and what could happen beyond their own sphere of
understanding. For this reason, we advocate engaging
teachers in cycles of noticing, acting, reflecting —
through video analysis, the application of theory, and
cogenerative dialogue. Thus, the preservice teachers
used video in our courses to 1) notice, 2) reflect, and 3)
act (as represented in Figure 1 above). Video and
cogenerative dialogue were central to the process of
noticing, reflecting, and acting.

Analyzing data from our two courses together, in
order to synthesize what is learned from different
contexts can further illuminate the ways in which a
reflexive process emerged within the structures of
video-based reflection and cogenerative dialogues. We
selected the excerpts in the previous sections as
representative examples to emphasize the process of
engaging in video analysis and cogenerative dialogue as
they occurred in our two courses, and we explored how
preservice teachers’ practices changed as a result of what
they learned. We propose this process supports
preservice teachers in not only noticing and reflecting
upon moments in the classroom, but also moving
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towards individual and collective action in future
lessons. In this approach, participants are supported to
engage in reflexive action because Guba and Lincoln’s
(1989) authenticity criteria, which underpin cogenerative
dialogue, requite that participants not only to learn
about one another’s perspectives, but to also attempt to
catalyze change to affect positive transformation in the
way individuals experience school.

In our coursework, we engage students in
cogenerative dialogue with the understanding that our
interactions are framed by the need to be ontological,
educative, catalytic, and tactical. By this, we mean that as
a result of our interactions around a student’s video,
participants can expect to experience a shift or change
in their individual perspectives (change in ontology),
that we should each strive to learn from one another
(become educated about the perspectives of others),
that we engage in dialogue in order to affect positive
change in practice (catalyze change), and that we
consciously consider the limits of our abilities and our
ethical responsibilities to our students and the other
teachers with whom we work (that we be tactical). We
argue that it is the structure of cogenerative dialogue
that provides an explicit framework for supporting
preservice teachers to move beyond simply noticing and
reflecting toward reflexive action in an effort to affect
real changes in their classroom teaching practices. In the
sections that follow, we revisit the questions asked
earlier in light of the representative excerpts we have
presented.

What is the Role of Video when Analyzing One’s
Own Teaching?

One focus of our attention for analysis (as
represented in the excerpts above) has been on
considering the role of video analysis of one’s own
teaching (question 1). The capturing of teaching
episodes on video provides a “permanent, and
exchangeable, representation of practice” (McCullaugh,
2012, p.147). Our analysis has revealed that video
provides a physical resource for supporting preservice
teachers to consider classroom interactions from their
own teaching, which allows them the opportunity to
“step back” (Rich & Hannifin, 2009) and use the video
replay to “learn to notice” (van Es & Sherin, 2008).
Selecting and watching video of their teaching in
classrooms revealed moments in time that the
preservice teachers had not been aware of and enabled
them to re-consider their experiences from the
classroom. For example, Tracie had not been aware that
she had not addressed a boy who very eagerly trying to
share his comments to questions she was asking.

However, noticing is not enough, as preservice
teachers must also learn to interpret what is noticed (van
Es & Sherin, 2002). As seen in Alix’s vignette, for
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example, the consistent application of theory in the
analysis of her videos helped Alix to not only become
aware of what she had not previously noticed, but to
also become aware that she was often unaware of her
practices in classtooms, and as a result, she could
unknowingly engage in practices that disadvantaged
some learners. Considering what preservice teachers
notice, as well as how they interpret what they notice
can lead to possibilities to support students to develop
abilities to effectively engage with their students while
“in the moment” in the science classroom (Talanquer,
Tomanek & Novodvoersky, 2013). We believe that by
viewing these representations of self from one’s own
classroom, teachers are presented a contextualized view
of learning about their own teaching. And by engaging
in structured dialogue with other teachers around these
representations of self, over time, we believe teachers
become better able to problematize the issues they see
in the classroom.

We characterize ‘noticing’ and ‘reflecting’ as two
constructs that reflexively inform one another as the
students engage in interpretation of the events they have
noticed via the reflective process. As our teachers
applied different theories, verbalized their ideas, shared
evidence of what they noticed in their videos with
others, and then collectively discussed it with their peers
- we argue that the structure of cogenerative dialogue
supported the teachers to consider what they noticed
from an individual perspective (meeting the need to be
ontological), while simultaneously positioning them to
reflect on their actions with their peers (and to be
educative). Specifically, we argue that it is the
situatedness of this activity (reflecting with others
during cogenerative dialogue), which helps to concretely
connect noticing with reflecting. Doing so expanded
teachers’ possibilities for considering perspectives that
differed from their own. That is, that through the
individual and collective process of reflexively engaging
in video analysis within cogenerative dialogues, there
emerged the possibility for preservice teachers to
position themselves to transform their practice moving
forward.

How do Video Analysis and Cogenerative
Dialogue Impact Preservice Teachers’ Classroom
Practices?

The excerpts we shared from
demonstrated that video analysis and cogenerative
dialogue offered valuable structural supports for these
teachers that expanded their professional roles and
supported them to critically reflect on their teaching
with others. Dialogic video analysis can serve as an
effective tool for identifying negative interaction
patterns and co-generating more inclusive, equitable
decision-making processes between teachers and

our courses
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learners that led to both increased achievement by
students and improved satisfaction of all participants
around classroom interactions. This process of using
video and dialogue to notice, reflect, and act impacted
our students’ classroom teaching practices by enabling
them to cross cultural and social boundaries that
increased their knowledge about urban life. But it is not
until our teacher education students had interpreted
their experiences were they situated to consider how
they might transform their practices and interactions
with their students as an extension of their reflection on
practice.

Cogenerative dialogue promotes noticing with an
explicit focus on change. The reason that students are
being supported to notice and reflect is to catalyze
changes. We encourage our preservice teacher education
students to focus their ‘noticing’ to identifying patterns
that need attention. This includes practices that appear
to be working well and should be strengthened, as well
as those that could be improved so they are more
effective. In each instance, we found that our participant
preservice teachers were able to do this, as they worked
to consider possible practices to change, and then
implemented new practices in the classroom, including
Tracie’s explicit focus on children who wanted to
participate in a conversation and Alix’s purposeful
restructuring of the rules for engaging in dialogue with
her students at different points in her lesson.

In addition, we believe that this approach, which
asks teachers to consider the tactical authenticity criteria,
is valuable for preservice teachers because we explicitly
support our teachers to recognize and appreciate the
limits of what they have the power to change — both
personally (i.e., because they are new to the profession
and have limited resources and experiences from which
to draw upon to solve all of the problems they will
encounter) and systemically (i.e., because some
structures in schools and districts have greater power to
shape what is possible in individual classrooms, which
limits teacher and student agency). Beginning teachers
often face challenges in their teaching that can
overwhelm them and leave them feeling powetless to
affect change. Learning how to individually and
collectively examine a situation and determine which
aspects of the problem can be affected by individual
teachers and students can relieve teachers from some of
the pressure to assume that they are responsible for all
of the problems they face in the classroom. The tactical
authenticity criteria asserts that individuals have the
responsibility to do what they can do affect change, but
also leaves room for making sense of the limits of our
ability to resolve all issues, even when engaging other
peer teachers and students in tackling problems. We
believe that being able to realistically assess the issues
teachers and students face (individually and collectively)
with the goal of changing what can be changed is
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empowering for teachers. But we also believe this
process provides support for teachers to make sense of
the ways in which larger structures limit the possibilities
for how individuals and small groups of people can
transform all circumstances, which may help new
teachers not to become overwhelmed by challenges and
failures they face in the beginning years of their career.
This could play an important role in stemming teacher
attrition.

What Kinds of Practices / Understandings do
Preservice Teachers Cogenerate with Others?

By evaluating video of classroom events using
cogenerative dialogues, teacher educators, preservice
teachers and their K-12 students can reflect upon their
practices and the practices of others to catalyze change
and develop new strategies for building an effective
science learning environment. These results build upon
the work of Talanquer and colleagues (2013) who
emphasized science teachers need to “learn what is most
crucial to notice and respond to [it]” (p. 205). As
individual preservice teachers noticed moments in their
science teaching that they identified as salient to their
development as teachers, the group members within the
cogenerative dialogue were in a position to share
differing perspectives on the same events. This becomes
part of the reflective process in which individuals can
consider events that may have passed unnoticed, and
collectively the members of the cogenerative dialogue
consider differences in their individual experiences. It is
this recognition of difference (different perspectives,
different opinions, different experiences) on the same
moments that guides the process of reflexively making
changes in their teaching moving forward. Doing so
helped them to foster shared responsibility for
improving the science learning environment, both with
peer teachers in our courses and with their actual
students in the K-12 classrooms.

The preservice teachers in these science methods
courses found the use of video analysis and cogenerative
dialogues to be such powerful tools for supporting their
learning in the field that they engaged in a variety of
experiences in which they took agency for their own
learning and exercised reflexivity in other settings. In the
clementary preservice study, the teachers requested
video cameras from the teacher education program, and
encouraged another field-based course instructor to
utilize video recording of their shared experiences. In
the secondary program, the preservice teachers asked
the director of the teacher education program if they
could develop and present a workshop on employing
video analysis as a continuous tool to be used not only
during student teaching, but they advocated it be
continued into the first few years of teaching. These
preservice teachers felt that coupling video analysis with
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their field-based methods course supported them to
identify questions from their own experience and to
actually use the theoretical lenses from course readings
to connect the theory being learned about at the
university into their teaching practice.

Students felt that bringing their video into the
methods course allowed them to share with other
science preservice teachers what was happening in their
own contexts. A benefit of the cogenerative dialogues
was the emphasis on not only identifying problems to
be addressed, but also the application of theory with the
intent of co-generating an understanding of what is
happening and then developing a plan for engaging new
practices aimed at improving the classroom by
addressing the problems head on. As such, we draw a
clear distinction between the use of video of one’s own
teaching as being more significant than merely watching
video of other classrooms, which is a practice that is
more commonly enacted in teacher education programs
whereby teachers are shown exemplars of good teaching
(by other teachers in classtoom contexts that ate not
known to the viewers). Reflexively considering past
events in the classroom as captured on video provides a
valuable strategy for improving teaching practices
moving forward. When coupled with involving students
in cogenerative dialogues about their experiences in
school, video can provide teachers with valuable insights
into how their students learn science. Research
involving teachers and students as researchers of their
own practice has the potential to transform approaches
to science teacher education and teacher education at
large, to increase professional development for inservice
teachers and to stimulate science education reform at all
levels of K-12 education.

Concluding Thoughts:
Transformation of Practice

Moving Towards

In our work with video, we have become interested
in the purpose of using video as well as the method in
which video is used in teacher education — specifically as
it relates to promoting change in practice. Through the
recent review of the literature in the field of science
teacher education (Martin & Siry, 2012) we found that
while there are many publications that discuss the
possible merits of using video with teachers, there
remains a need for research that provides a detailed
analysis of what actual impacts result from using video
with teachers. In this paper, we have presented evidence
to illustrate our claim that dialogic video analysis can be
transformative in the classrooms of preservice teachers.
By analyzing these videos and shared conversations, we
are able to de-construct our students’ experiences to
highlight the ways in which this approach to video
analysis was informative not only for our preservice
teachers’ learning about science teaching, but also our

503



C. Siry & 5. N. Martin

learning about how to better prepare preservice science
teachers. The collective reflection on teaching in our
courses, and the individual reflections on the videos,

and discussion as part of teacher induction programs
(West, Rich, Shepherd, Recesso, & Hannafin, 2009).
Rather than using video as a tool for evaluative

Individual
video i
viewing Transformation
Creation of new e T
: structures
understandings
Emergence  ©N teaching
of reflexivity 2nd learning
science
Collective
course
dialogues
Figure 5. Constructs emerging through the individual and collective processes.
connected to emphasize not only what happened in the  purposes in preservice teacher education, our

classroom, but also more importantly, what could be
learned from it that was be relevant for future praxis. In
cach of the examples previously shared, the central
approach to learning how to teach was through sharing
responsibility for the success of the classroom
experiences  through  cogenerative  dialogue. In
considering what changes, practices, and understandings
were cogenerated through the use of video analysis by
the preservice teachers, we turn attention to Figure 5
below.

The focus of a course experience built around video
analysis becomes about not only the ‘noticing’
(characterized by selective attention and reasoning
processes as described by Seidel, et al, 2011) but also the
changing of practices. Earlier we introduced a particular
trend in the literature on teacher education, which is
that video in preservice teacher education is
incorporated specifically as a tool for evaluation. For
example, video commonly offers field supervisors a
means to manage multiple observations of teacher
candidates with greater ease and can expand
observations and critiques of teaching by discussing
illustrative moments from the candidate’s lessons during
supervisor-teacher consultations (Sherin, 2004). Other
examples include using video analysis as a teacher-
participatory model of assessment in which new
teachers and their mentors/administrators analyze video
of the teachers teaching and engage in group reflection

504

contribution builds on the notion of ‘noticing’ to
provide tools for transforming. In offering teachers
tools for engaging in research on their own practice, this
is done for one purpose — to improve the practice.

We draw attention to the ways in which this
approach supports individuals and the collective to not
only acknowledge differences in the science classroom,
but to consider the ways in which differences can
become a resource for enacting different practices in the
classroom that afford the agency of teachers and
students. This approach can not only provide them a
tool for learning about how to improve science teaching
and learning, but also a tool for developing
relationships, learning across difference, developing and
appreciating individual goals that may differ. This is
especially important for new teachers and for teachers
working in urban contexts, as we believe that the feeling
of support that emerges from collective analysis can
help to stem the teacher attrition and teacher turn over
commonly associated with urban schools. The
preservice teachers in our study all had control over
what videos were shown to the group, and as such, they
were individually positioned to structure the events at
the collective level. The teachers we highlighted had
individual realizations about their teaching practices that
took place with in the group, and as such, these
mediated the perspectives of the collective and also
changed the focus of the collective dialogue.
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Collaborative video analysis can setve as a structure to
support the critical reflexivity required to make changes
in individual teaching. By supporting preservice teachers
to examine video vignettes of their classroom teaching
experiences, we allow for reflexive analysis in hindsight.
This is the central point of our courses, by viewing
video, applying theory introduced in coursework to
collectively discuss their ideas with others, and then
implementing changes that both improve their teaching
practices and generates new local theory, individuals can
transform their classrooms.

Moving Forward: Dialogic Video Analysis in
Science Teacher Education

There are a number of considerations in framing the
use of cogenerative dialogue coupled with video analysis
in preservice teacher education. A logistical point is that
it requires flexible arrangements.  Our
universities’ support of small class sizes enabled us to
build relationships and to foster a sense of care and
respect for one another over time. This can allow
students to take risks with their noticing and reflecting,
both individually and with others. Thus our approaches
also require time to build relationships with students
and among themselves, and time to see our students in
the field and at the university. Instructors also need to
understand cogenerative dialogue, not just as a method
for organizing a conversation, but they also need to
understand the overarching methodology that frames it.
Cogenerative dialogues are more than a series of steps
related to individuals and collective sharing and
conversation as they also require emphasis and thought
about how we know what we know, how we share what
we know with others, and how we support one another
to be in a position to learn from our interactions as we
experience a shift in our ontologies.

There is a recognized divide between campus and
field-based teacher education approaches to learning to
teach. We see our approach as one way to bridge this
gap. We advocate for a strong connection between
theory we learn about in university, the research we
conduct on how people learn, and the actual practices of
teachers in classrooms. As former K-12 teachers, we ate
concerned about the de-professionalization of both
elementary and secondary teaching and we see our
approach as a means for us to push back. We believe
this approach can support methods instructors to foster
dispositions to act in certain ways — to promote the
need for teachers to take an inquiry stance towards
teaching (Darling-Hammond, 2006). We think it is
critical that teacher educators are working to create
“hybrid spaces for linking practitioner knowledge and
academic knowledge” (Zeichner, 2010) in ways that are
both feasible and empowering for practitioners and
their students. We believe that the experiences our

course
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teachers have in our courses support them to develop
identities as researchers, as well as providing them with
tools, strategies, and practical experience in problem
solving in their own classrooms. Further research is
needed into the sustainability of the practice beyond the
methods course. We have some evidence that our
teachers continue this practice, as they engage their own
students in cogenerative dialogues, but more empirical
evidence and studies over longer periods of time are
needed.
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Appendix

Transcript conventions are adapted from W-M. Roth (2005),
as follows:

((points.))

for the situation.

Double parentheses have actions relevant

: Each colon is to represent a lengthening of
the preceding sound be approximately 1/10 second.

(1.6) The length of a pause, represented in tenths
of a second.

2l Punctuation indicates intonations

= Indicates that there is no pause, but also no
overlap between speakers

THIS Capitalized words or parts of words are
louder than the rest of the speaker’s
utterances

[ Brackets indicate overlap between speakers
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