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This qualitative study investigated how mixed-reality
simulations supported the development of justice-oriented core
teaching practices within a large elementary education program.
Told from the point-of-view of two methods instructors, using
candidates’ written and oral reflections, the authors examined
the use of Mursion® mixed reality simulation software as a tool
for rehearsing to teach content through a justice-oriented lens.
Three themes emerged from the words of the teacher candidates
in the focus group, as well as in their written reflections after
completing each of the simulation cycles during their
coursework: (a) simulations provided a safety net for students
(and their teachers) in PK-12 schools; (b) simulations made the
learning of these core practices focused on skill development
(versus classroom management) and thus less messy; and (c)
simulations provided a safe space to apply justice-oriented
lenses while engaging students in content. Simulations
augmented the candidates’ field experience, while providing a
window on their development as teachers committed to
becoming change agents enacting just and equitable learning.
Implications and the limitations of using simulations to support
teacher candidate learning are discussed, particularly when the
goal is teaching for equity.

In the United States, over 80% of the teacher workforce identifies as White
(U.S. Department of Education, 2016) and, thus, may view the role of
education (and their work as teachers) through a White lens (Moore,
2021). In contrast, student populations are increasingly diverse, and it is
predicted that by 2024 White students in public schools will make up only
46% of the population (U.S. Department of Education, 2016).
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For these reasons, as methods instructors in an elementary education
program, we aim to support our primarily White teacher candidates in
developing a theoretical lens of critical consciousness while they are
learning to teach content. In this space, we guide them in how to teach for
equity and justice by developing an inquiry stance to see, understand, and
disrupt dominant discourses that misrepresent, omit, or silence youth of
color or from lower income communities (Lee, 2008; Love, 2019).
Through this humanizing and justice-oriented lens, our teacher
candidates move from discussing one’s racialized identity in their
foundations courses to learning to walk the talk in methods courses, which
is the core of justice-oriented teaching.

Walking the talk means learning to let go, learning to listen, and learning
— as empowered change agents—to promote more just and equitable
student learning. To walk the talk, learning outcomes and associated
activities need to be intentional and scaffolded to support teacher
candidates who are new to teaching and still developing critical
consciousness. This work becomes even more powerful when we, as
instructors, collaborate to support teacher candidates in becoming change
agents.

In this paper we describe how Mursion’s® mixed reality simulations (from
here “simulations”), supported teacher candidates in beginning to walk
the talk at our midsized university in the Midwest. This work began as a
small study situated within our elementary mathematics and social studies
methods classes to understand how simulations supplemented field
experiences during the global coronavirus pandemic. However, we found
lasting benefits that extended beyond an immediate need for field
placements. Simulations not only augmented our candidates’ field
experience, but they also gave us a window on their developing practice,
specifically their development as teachers committed to becoming change
agents enacting just and equitable learning.

This study is significant because it supported us to imagine, or reimagine,
our teacher education space as a community of praxis (Schiera, 2021)
seeking to converge critical (e.g., Freire, 1970/2011) and social (e.g., Lave,
1991) learning theories in a practice-oriented way. While much has been
written about the importance of weaving issues of diversity, equity, and
justice throughout teacher preparation, there are fewer examples of how
to support teacher candidates in becoming justice-oriented teachers as
they hone core teaching practices during methods coursework.

Using the tools of qualitative inquiry, in particular, thematic analysis, this
study drew from the words of the teacher candidates as they participated
in focus groups, as well as in their written reflections after participating in
simulations during their coursework, to understand the role simulations
may play in developing their capacity to enact core teaching practices
through a justice-oriented lens.

Literature Review

This study was informed by three sets of literature that are rarely discussed
together: justice-oriented teaching and learning, developing core teaching
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practices in practice-based teacher education, and the use of simulations
in preparing teacher candidates to do the work of teaching. We drew on
the literature to describe our approach to preparing justice-oriented
teachers within practice-based teacher education and will explain here
how we used the learning cycle to frame and inform our teaching. We
situated our work within the growing body of simulation literature arguing
how simulations provide an ideal (as well as underexamined) learning
space for teacher candidates to develop skilled and just teaching practices.

Preparing Justice-Oriented Teachers in Practice-Based
Teacher Education

A large body of research (e.g., Ball & Cohen, 1999; Grossman et al., 20009;
McDonald et al., 2013) has asserted that professional learning should
provide teacher candidates with the opportunity to inquire into the critical
activities of the profession. Across our teacher preparation programs we
center justice-oriented teaching and learning (Barton et al., 2020) within
practice-based teacher education. As teacher candidates learn in and
through practice (Ball & Cohen, 1999), our coursework is designed to
intentionally interrogate our worldviews, assumptions, biases, and
practices through dialog and intersectional action toward social change at
the individual, school, and institutional levels.

Through this intentional work, our goal is to promote social
transformations and alter participation and authority structures that are
generally rooted in White supremacy and patriarchal dominance
(Birmingham et al., 2017), which is the core of justice-oriented education.
Yet, we acknowledge that this work is complex and messy; we are only in
the beginning stage of this journey.

We imagine a teacher education space as a community of praxis (Schiera,
2021). This space seeks convergence between critical (e.g., Freire,
1970/2011) and social (e.g., Lave, 1991) learning theories (Schiera, 2021).
Here, the fundamental critical orientations for teaching — student
learning (understanding the difference between a test measure and
learning), cultural competence (understanding diversity in asset-oriented
ways), and developing sociopolitical/critical consciousness (a
commitment and skills to act as agents of change) — are infused with
culturally relevant and responsive practices (Ladson-Billings, 2021;
Villegas & Lucas, 2002).

These practices include embracing constructivism, learning about
students and their communities, and creating learning paths through
various instructional activities that build on students’ interests and
community resources (Villegas & Lucas, 2002). These critical orientations
merge with fundamental social orientations for teaching: attending to
situated learning in the context of practice through representations,
decompositions, and approximations of practice (Ball & Cohen, 1999;
Grossman, 2018; Schiera, 2021).

In our elementary mathematics and social studies methods classes we
intentionally seek out a community of praxis as we create opportunities for
learners to consider content, practice, and equity issues by scaffolding
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learning around core practices. We define core practices (e.g., explaining
and modeling content; eliciting and interpreting student thinking; and
leading a group discussion) as critical practices for students to learn
content and skills (e.g., Grossman, 2018). By design, core practices are not
intended to be standalone know-how, but they instead guide learners in
navigating the complexities of the classroom since they are responsive to
context (Kloser, 2014).

Yet, we realize a potential for core practices to peripheralize equity and
justice, since these routines may oversimplify the complexity of teaching
(Philip et al., 2018). Therefore, in communities of praxis, we leverage the
ways core practices work toward justice-oriented practices with individual
and collective impact on classroom culture (Barton et al., 2020).

For example, consider the practice of eliciting and interpreting student
thinking. Eliciting and interpreting student thinking is always cultural and
political (Schiera, 2021), in that it requires learners to tap into the
conceptual tools that support them in seeing students from an asset-
oriented perspective (Villegas & Lucas, 2002). Within an asset-oriented
perspective, teacher candidates learn to recognize and value the linguistic,
cultural, and socioeconomic diversity of students and consider how
attending to core practices involve attending to culture, context, and
justice (Schiera, 2021).

To bring core practices to life, teacher candidates’ engagement with these
practices are carefully scaffolded so that they shift their lenses from being
an observer of the work that teachers do (Lortie, 1975) to becoming a
professional educator, gaining practical insight into the work that takes
place in schools. We leverage the practice-based pedagogies of
investigation to develop teacher candidates’ ability to analyze and critique
justice-oriented teaching practices, while also positioning the pedagogies
of enactment in ways that support them to do the practices of teaching
within the context of coursework (Grossman et al., 2009; Kavanagh &
Danielson, 2020; Kazemi et al., 2009).

Leveraging the Learning Cycle Framework

To scaffold learners’ attention to walking the talk, we use a learning cycle
framework to guide our instructional decisions. Within the learning cycle
framework, our goal is for learners to have opportunities to implement
justice-oriented practices as they explore a unit of instruction, prepare and
rehearse an activity to enact with students, enact the activity with students,
and analyze the enactment (McDonald et al., 2013).

For example, as learners investigate the core practice of eliciting and
interpreting student thinking, they first explore the practice while
engaging with representations of practice such as direct observations of
practitioners in the field, case studies, videos of classroom strategies,
lesson plans, and PK-12 student work that provide them with
opportunities to understand eliciting and interpreting student thinking in
practice (Grossman et al., 2009).
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Next, learners decompose eliciting and interpreting student thinking by
breaking down the practice into its component parts as they prepare to
enact the practice with students. As learners prepare to elicit and interpret
student thinking within the context of their methods coursework, they
formulate questions that probe student thinking, consider how to listen
and notice specific features of student thinking, as well as learn how to
focus on a strategic aspect of a student’s thinking to probe further. Also, in
this phase of the learning cycle, learners’ approximate practice as they
rehearse the activity.

Approximations of practice are opportunities for learners to enact core
practices in ways that are proximal to the practice of teaching. These
approximations of practice provide learners with scaffolded opportunities
to develop their professional practice as they simulate aspects of core
practices through activities such as role-plays (e.g., Schultz et al., 2019),
microteaching (e.g., Zhang & Cheng, 2011), coached rehearsals (Kazemi et
al., 2015), teaching minilessons or parts of lessons (Davis & Nelson, 2011),
or simulations (Murphy et al., 2018). Although approximations of practice
are not the real thing, they provide learners with opportunities to
experiment with new skills, try on a new role, or develop a new way of
thinking while receiving feedback from their instructor, mentor, or peers
that support them to refine their instructional practice (Grossman et al.,
2009).

During the next phases of the learning cycle, learners enact the activity
with PK-12 students and then reflect on the enactment. These phases are
a critical part of the learning cycle because it provides novices with the
opportunity to improve teaching on a particular topic. As learners teach
students, teacher educators (e.g., mentor teachers and university methods
instructors) may engage in live, in-the-moment coaching or coteaching to
provide in-the-moment modeling (McDonald et al., 2013).

Further, as learners teach, they capture their enactment in concrete ways,
such as taking video of their efforts, to receive additional feedback from
teacher educators and colleagues. These concrete artifacts of enactments
are then used during the analysis phase of the learning cycle to unpack the
teaching and learning that happened during the lesson. In sum, the
literature illustrates that this final phase of the learning cycle provides
learners with the opportunity to compare their initial and current
understandings about teaching and learning.

Practice-based teacher education and, in particular, the learning cycle not
only scaffold learners’ instruction within coursework but serves as a
framework positioning the pedagogies of investigation and enactment that
inform our work as teacher educators. Consequently, we wondered how to
best support our students in preparing for and practicing justice-oriented
core practices before enacting them in real classrooms with real students,
especially since traditional role-plays, where learners present a lesson to a
group of their peers, may not authentically represent a classroom
environment and present little to no real-world consequences (Storey &
Cox, 2015). Because of this wondering, we turned to simulations as a
learning space to support novice learning.
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Using Simulations to Support Teacher Candidate Learning

Since research indicates that simulations feel like a more authentic form
of practice (Dalinger et al., 2020), there is a notable trend in infusing more
authentic experiences, assisted by technology, into teacher education
coursework. In this space, simulations are designed in ways that connect
theory to practice through detailed scenarios intended to portray authentic
classroom experiences. The intent of this practice space is to prepare
learners for the realities of the classroom because they can practice specific
skills, as often as needed, in a fully controlled environment (Brownell et
al., 2019).

Here, real and virtual worlds are combined to give learners a sense of
immersion with both physical and social presence (Biocca et al., 2003).
This means that learners feel that they are in the classroom with the
students and that they have a meaningful impact on their learning (Hayes
et al., 2013). Hence, learners can practice what they are learning, reflect
on it afterward, and practice the skill again (Kaufman & Ireland, 2016).
This space may not only provide learners with the opportunity to hone core
practices, develop content knowledge, and the pedagogical content
knowledge that is needed for teaching, but also to foster the development
of teaching dispositions (Kaufman & Ireland, 2016).

Because of the potential of this space for honing teaching practices,
research on the use of simulations within the field of teacher education is
growing across a range of experiences. Although this is not intended to be
an exhaustive list of examples, research related to special education
coursework is finding that simulations have been used to focus on
developing learners’ skills to manage the learning environment (Hudson
et al., 2019), implement Discrete Trial Teaching (Fraser et al., 2020), and
to navigate multiple collaborative relationships in inclusive settings
(Driver et al., 2018).

In science, technology, engineering, and mathematics coursework,
simulations focus on facilitating whole class discussions in elementary
mathematics and science (e.g., Lee et al, 2018), facilitating
argumentation-focused science discussion (Mikeska & Howell, 2019), and
leveraging number talks to elicit students’ mathematical thinking while
developing professional noticing skills (Woods, 2021). Here, simulations
not only provide learners with the opportunity to build their instructional
skills, but to interact with students in a way that recognizes the relational
work of teaching. Thus, learners share their vulnerabilities as they
confront their concerns about not being able to respond to students’
mathematical thinking, while positioning students as sensemakers and
noticing missed opportunities to support students’ mathematical
reasoning.

Research also showcases how simulations provide learners with the
opportunity to experiment and grow as they receive ongoing feedback
(Landon-Hays et al., 2020; Lee et al., 2021; Woods, 2021). For example,
Lee et al. (2021) found that learners who rehearsed and were coached
within simulations were less likely to position elementary students as
passive participants than those who rehearsed in peer-to-peer settings.
Also, they found that learners who participated in simulations, as
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compared to peer-to-peer rehearsals, may be more comfortable with the
level of students’ responses and, therefore, did not revert to more literal
types of questioning or repeating. Further, this opportunity to practice
within simulations mitigates the risk to others (e.g., students in PK-12
schools and mentor teachers), since learners can learn to carry out core
practices in a supervised or coached space before enacting it in the real-
world with students (Kaufman & Ireland, 2016).

Yet, gaps remain in the literature about the role of simulations in field
experiences (Hixon & So, 2009), the learning outcomes afforded by
simulations (Billingsley & Scheuermann, 2014), and how to foreground
justice-oriented core practices meaningfully into simulations. Since there
is scant research where learners enact justice-oriented core practices
during simulations, this study aimed to build a foundation for the
development of such literature.

Research Methods

This qualitative study investigated how simulations supported the
development of justice-oriented teaching practices among teacher
candidates enrolled in our elementary mathematics methods and social
studies courses. We turned to qualitative methods because we were
interested in knowing how individual candidates were (or were not) taking
up justice-oriented core practices during simulations that we designed for
our classes.

Within qualitative methodology, thematic analysis (Braun & Clarke, 2006)
allows one to explore patterns and relationships across data sources
(Fereday & Muri-Cochrane, 2006) in ways that are central to the
description of the phenomenon (Daly et al., 1997). We hoped the themes
originating from the words of our teacher candidates that emerged as most
salient would help us understand the relationship between theory and
practice. More practically, we hoped the study’s findings would inform and
guide our use of simulations, as well as our approach to teaching justice-
oriented teaching practices. To this end, the research question we explored
in this study was as follows: What role did simulations play in developing
candidates’ capacity to enact core teaching practices through a justice-
oriented lens?

Participants and Setting

The university-based teacher preparation program used for this study was
large and comprehensive, with five pathways to initial certification. The
elementary undergraduate program featured in this study, however, is by
far the largest with close to 600 students. Our university, located in a
predominantly White, wealthy suburb in the midwestern US had a largely
White student population, which contributes to our commitment as a
faculty to the principles of diversity, equity, and inclusion. Additionally, all
three authors identify as White, cisgender females with a commitment to
both practice-based teacher preparation and social justice. Dawn teaches
the elementary mathematics methods course, Linda teaches the
elementary social studies methods courses, while Cindy, as a neutral
(noninstructional) observer, assisted by conducting focus groups with
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study participants after the term ended. All three authors contributed to
data analysis.

Study participants, in addition to the two aforementioned faculty
instructors, included 29 teacher candidates enrolled in mathematics
methods and 32 teacher candidates enrolled in social studies methods.
Data were collected during fall 2020, when we taught remotely due to the
coronavirus pandemic. Of note, 18 of the 61 consenting candidates were
enrolled in both methods courses at the same time. Having already
completed all introductory and foundational coursework, these candidates
were now one or two terms away from their student teaching semester.
Additionally, a smaller group of 13 teacher candidates who had
participated in simulations across a wider range of courses, elementary
and secondary, shared their experiences in one of three focus groups
conducted at the end of the semester. Collectively, from focus group to
classroom, these mostly White female teacher candidates mirrored the
diversity in our program, thus serving as a representative sample of
students (see Table 1).

Table 1
Participants and Reflections

Participants Artifacts in Chronological Order
Mathematics Methods |11 | Number Talk | Number Talk 2 | Number Talk 3
1[NT1] [NT2] [NT3]

Social Studies Methods|14| Historical Historical
Thinking 1 Thinking 2

[HT1] [HT2]
Both Methods Courses [18| Number Talk | Number Talk 2 | Number Talk 3
1[NT1] [NT2] [NT3]
Historical Historical

Thinking 1 Thinking 2

[HT1] [HT2]
Focus Group Number (13 FG1 FG2 FG3

Data Generation

Three sets of data informed this study. First, we collected the written
reflections of teacher candidates enrolled in each of Dawn’s and Linda’s
methods classes. As will be explained, these reflections varied by
instructor, with two to three reflections (ranging from one to three pages
each) collected per consenting candidate (see Appendix A). Additionally,
teacher candidates from all classes using simulations that term were
invited to participate in one of three 30-minute focus groups. The purpose
of the focus group interview, conducted after the term was over, was to
gather candidate impressions of using simulations (Morgan, 2018; see
Appendix B). Finally, instructor reflections on the semester informed the
research.

102



Contemporary Issues in Technology and Teacher Education, 24(1)

Data Analysis

The data were analyzed using a recursive and reflective process common
to thematic analysis. Starting with the focus group data, each author read
and reread the transcripts, looking for salient themes central to the
description of the phenomenon (Daly et al., 1997). During this process,
three phrases emerged as both salient and generative: safety net, less
messy, and enacting justice-oriented practices. Curious to know more, we
deeply dove into the candidates’ written reflections, starting with
mathematics, then following with social studies. To ensure the strength
and validity of our findings in this second round of analysis, we worked as
a team to iteratively read, code, and discuss the data (Saldafia, 2021).

At times, we followed individual students and, when possible, across
courses. At other times, we looked holistically at the data for repeating
themes across the subject areas. This process of data analysis took roughly
6 months to complete, as we were continually checking our work,
employing credibility measures of triangulation and looking for
disconfirming evidence (as recommended in Brantlinger et al., 2005).
Ultimately, our aim was to understand what candidates meant when they
described simulations as a safety net, less messy, and enacting justice-
oriented practices, ideas that gained strength the more we examined the
data (see Table 2 for definitions of themes and representative examples
from the data). Before turning to the findings, we describe our use of
simulations and the teaching scenarios that informed this study.

Our Use of Simulations

In our program we use an innovative mixed reality simulation software
available from Mursion® (developed as TLE TeachLivE™) to facilitate
rehearsals. These simulations allow teacher candidates to practice
interactions with students. Typically, the simulated classroom
environment was projected onto a large computer or screen, and
interactions were facilitated through a web camera in a fishbowl setting.
Because of the global COVID-19 pandemic, we transitioned to small group
(e.g., four to six teacher candidates) fishbowl discussion via the Zoom®
videoconferencing platform.

During our simulations, teacher candidates interacted with five fifth-grade
students in an upper elementary classroom. These students — Mina, Will,
Jayla, Emily, and Carlos — were aged between 9 and 10 years old and
intentionally designed to be ambiguous in relation to demographics. A
trained simulation specialist controlled the scenarios (or builds)
developed by the instructors to guide each rehearsal. These scenarios were
not scripted, but followed an instructional activity (e.g., number talks)
guided by how students may respond to the questions posed by the teacher
candidate. The following section describes the scenarios created for the
Number Talk Project and Historical Thinking scenarios.
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Table 2

Themes and Representative Examples

Representative Example from
Theme Definition Data
Safety Net (Simulations are a safety net,ora [These Mursion simulations gave
safe space, to develop core me good practice in teaching
practices without negatively mathematics at a stress-free level.
impacting individuals in PK-6 Had I been doing this with real
classrooms. students I would have felt more
pressure and wouldn’t want to
mess up. By doing this with
simulation students and receiving
a video of my teaching, I was able
to learn a lot about myself as a
teacher and reflect on how to
improve for when I am teaching
real kids. This helped me to avoid
all the mistakes I would have made
when first starting out in the
classroom because now I know
what I need to be aware of without
harming real kids (Lucy, NT3).
Less Messy |Simulations are a less messy, or  |After Number Talk 1 reflection, I
controlled space, where PSTs learned to rephrase students’
learn to engage in the practice of [ideas and to use wait time
teaching. In this space, PSTs get tolextensively as the students shared
know the same students, receive |their inputs, and these talk moves
coaching, and rehearse the led me to honor their
justice-oriented core practice contributions in Number Talk 2.
again. Additionally, I learned to utilize
the remaining talk moves
appropriately during the Number
Talk 3 because of the Number Talk
2 reflection. These simulations
and reflections were greatly
beneficial in my education
experience this semester because I
gained more confidence in leading
number talks and eliciting
students’ thinking and strategies
(Nu, NT3).
Enacting |Simulations are a learning space
Justice- to enact justice-oriented practices.
Oriented
Practices  |In mathematics the focus may be
on equitable and just teaching
practices (e.g., considering how to
support students to share their
thinking via multiple approaches
to solving problems; drawing on
students’ lived experiences and
interests) and being intentional to
build on the assets that each
learning brings to the classroom.
In social studies this may be how
content is presented to students
and the opportunities they have to
historically investigate systemic
inequalities.
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The Number Talk Project in Elementary Mathematics

In our mathematics coursework, we recognize justice-oriented teaching
practices as core practices (e.g., eliciting and interpreting student
thinking) that restructure power relationships in classrooms and the ways
they intersect with historicized injustice within local contexts (Barton et
al., 2020). Although we are at the beginning stage of this journey, the goal
is to change the game of mathematics (Gutiérrez, 2018) by addressing
students’ identities as doers of mathematics (Aguirre et al., 2013; National
Research Council [NRC], 2001). Hence, our coursework is designed so that
teacher candidates develop content and pedagogical content knowledge
for teaching mathematics (e.g., Ball et al., 2008) and connect that
understanding to their own privileges (Goffney, 2016) and to the students
they serve in local classrooms (e.g., Aguirre et al., 2013; Gutiérrez, 2018).

The Number Talk Project (Woods, 2021) serves as an entry point into
changing the game of mathematics. Number talks are short, 10- to 15-
minute mathematical discussions where students solve problems and
share how they made sense of the problem (e.g., Parrish, 2010/2014). The
design of the number talk routine lends a structure that guides teacher
candidates to elicit students mathematical thinking as they learn to (a)
launch the number talk, (b) provide time to make sense of the computation
problem, (c) gather answers to the problem, (d) facilitate a discussion
about solution strategies and connections between the strategies, and (e)
summarize key ideas. Particularly salient is the way eliciting and
interpreting students’ mathematical thinking, when embedded in the
number talk routine, guides teacher candidates to enact the justice-
oriented practice of assessing, activating, and building on prior knowledge
(Seda & Brown, 2021) as they notice students’ mathematical thinking
(Woods, 2021).

During this project, small groups of three to six teacher candidates
rehearsed three 8-minute number talks at Weeks 4, 9 and 13 of the 14-
week semester with their instructor present (see Figure 1). The main goals
of each simulation were to (a) elicit thinking by posing general, open-
ended questions, (b) listen for ideas without interrupting students, (c)
develop additional questions to unpack what a student says, and (d)
refrain from directly teaching a method to solve the problem.

Figure 1
Number Talks Across the Semester

Number Talk 1 Number Talk 2 Number Talk 3
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Before each simulation, teacher candidates investigated number talks by
participating as a student, examined video exemplars, and planned the
number talk with a small group of peers. During the simulation, teacher
candidates observed their colleagues to continue the investigation of what
it means to elicit and interpret student thinking. After each simulation,
teacher candidates debriefed with the instructor, viewed the video of their
number talk, and wrote reflections about their rehearsals.

Historical Thinking in Elementary Social Studies

A core focus of social studies coursework is to wrestle with the complexities
of a complex, diverse world. In doing so, educators discern and disrupt
their assumptions of the world and develop ways to enact justice-oriented
teaching practices. Doing the work of justice related explicitly to history
education requires cultivating critical consciousness of social injustices of
the past to promote freedom in the present. However, the teaching and
learning of disciplinary literacies in justice-oriented social studies is
inherently messy and does not come naturally to students (Martell &
Stevens, 2021; Monte-Sano & Cohran, 2009; Shreiner, 2018). Therefore,
if social studies, in theory, is justice-oriented, then theory and practice
must work in tandem to guide instructional practices in the classroom.

In the following simulations, the instructional goal was to put justice-
oriented theory into practice. Specifically, teacher candidates were
expected to encourage the students’ critical interpretation of the past to
disrupt the status quo narratives represented in the images. To do so they
engaged students in critical historical thinking using primary sources
during two 10-minute simulations, each completed outside of class and
without the instructor present.

The simulations’ goals were to analyze an image of the Signing of the
Constitution (Cristy, 1950) and the First Thanksgiving (Ferris, 1932) using
the historical thinking skills of sourcing, contextualizing, corroboration,
and close reading (see Figure 2). Within this critical frame, they elicited
and interpreted the students’ ways of thinking, sought to challenge false
assumptions, and in honoring them as constructors of knowledge, led
them to new ideas and ways of thinking.

To prepare teacher candidates for the simulations in the exploration
phase, we modeled historical thinking skills with intentional attention
drawn to each skill and each teachable part of eliciting and interpreting
their thinking. Additionally, classroom videos offered further
examinations of what those teachable parts — formulating and posing
questions, listening to students’ responses, and developing probing
questions — might look like in social studies. Then we worked on building
content knowledge, formulating questions, anticipating how students
might respond, and wrote follow-up questions. Following each simulation,
teacher candidates viewed their videos, wrote reflections of their
enactments, and received instructor feedback.
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Figure 2
Historical Thinking Images

=

Note. Image A: From Library o Cogress,
https://www.loc.gov/item/2019685250/; Image B: Library of
Congress, http://loc.gov/pictures/resource/cph.3g04961/

Findings

As we analyzed the focus group transcripts, three themes regarding the
role of simulations as a tool for promoting justice-centered teaching
emerged from the words of the teacher candidates: (a) simulations
provided a safety net to iteratively practice justice-oriented interactions,
(b) simulations made practice less messy, and (c) simulations offered a
safe space to talk through tough issues.
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To understand the strength and nuances of each theme, we turned to the
teacher candidates’ written reflections, completed at the end of each
simulation cycle across the two courses to find evidence of these themes in
their individual reflections. Using instructor notes and reflections as an
additional guide, examples in this section illustrate the ways in which our
data supported each theme, detailing how simulations were leveraged to
advance teacher candidate learning of justice-oriented teaching practices.
For each of the three themes we provide an overview emerging from the
focus group data and then illustrate the theme using data with salient
examples from coursework reflections.

A Safety Net to Iteratively Practice Justice-Oriented
Interactions

...One of my favorite things about Mursion [simulations] is that it
gave me the ability to practice in kind of a safe environment and
that safety net was you could practice, without it negatively
affecting...any real people because it was like practicing on
avatars. (Sadie, Focus Group [FG] 2)

Teacher candidates in the focus groups (after the completion of
coursework), as well as in their written reflections (during coursework),
noted how simulations provided a safety net during practice. As teacher
candidates rehearsed instructional activities within the simulations, they
realized the importance of preparation, especially when learning to build
instruction upon their students’ ideas. Thus, many teacher candidates felt
that the simulated environment provided a safety net where they could be
at ease in an instructional setting that supported the “opportunity to
practice and build confidence” without causing harm to students’
identities (Callie, FG3). Teacher candidates also appreciated continued
practice (and coaching), since this was one of the few opportunities to be
the teacher of record. This autonomy provided an invaluable opportunity

to bring a core practice to life as teacher candidates learned how to walk
the talk.

A Safety Net Example During Number Talks

After the first number talk rehearsal, many teacher candidates like
Brandon reflected, “how underprepared I am for both teaching
mathematics and number talks in general.” He continued to write, “I used
vague language that sort of ruined the execution of my plan and wasted
time.” Other students, like Anna, noted how simulations gave them “the
opportunity to work with students and fine tune my teaching skills without
having the fear of messing up and hurting a students’ education” (NT1).
Hence, simulations became a safety net to understand what it means to
walk the talk regarding changing the game of mathematics without
impacting PK-6 students’ identities.

Over time, teacher candidates began to note improvement in their
teaching skills. For example, during Number Talk 3, Maria decided to
engage students by using a real-world context, in part to keep Will from
falling asleep. She reflected, “They needed to solve the problem to figure
out if it was true or false that the two skateboarders [Tony Hawks and
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Rodney Mullen] tied in the competition. Will did not fall asleep this time
and he was engaged!” Other students also noted growth during their third
number talk reflection. For example, Julian said,

I felt discouraged after the first [number talk] ... but I think they
are helping me grow tremendously and giving me so many things
to keep working on. I feel as though they have already helped me
feel a bit more comfortable to be able to do them with real students
in the classroom, or even a virtual setting (NT3).

Moments like this highlight how simulations protected the identities of
PK-6 students, while teacher candidates were afforded with the
opportunity to hone ways to elicit and interpret student thinking. As they
participated in iterative, coached practice (via cycles of investigation and
enactment), teacher candidates reported feeling more comfortable in
having mathematical discussions with students. Most teacher candidates
were grateful for the simulation since, “the experience was helpful and
gave me practice in a real way” (Julian, NT1), and “I can rest easy as this
feels far more ethical” (Brandon, NT1).

Learning Justice-Oriented Core Practices Were Less Messy

I think I would have learned it in person, but in a different, maybe
drawn out, messy way. (Laurie, FG1)

As teacher candidates considered how the simulations prepared them to
walk the talk, they discussed how the various practice opportunities
allowed them to “have that test and fail, and then [time to] refine, and then
learn from it” kind of opportunity (Joey, FG1). In this space, teacher
candidates discussed how these experiences supported them to develop
intentional language (e.g., to elicit student thinking or to pose purposeful
questions) in ways that supported diverse learners. Salient to this point,
teacher candidates felt that simulations provided a less messy way to learn,
because they were coached through the experience by their instructors.
Instructors offered guidance and feedback about justice-oriented core
practices within the context of academic content. Also, there was also the
opportunity to apply the feedback in a future simulation. Teacher
candidates felt that this intentional practice was different from many of
their prior experiences within field placements, since they rarely had the
opportunity to work on specific aspects of practice while observing or
working with small groups of students.

Less Messy Number Talks

Since student-centered teaching is highly contingent, often unpredictable,
and requires teachers to notice and interpret student thinking, number
talk simulations became a less messy space in which to learn how to
manage these in-the-moment decisions. As teacher candidates progressed
through the three different number talk experiences, simulations provided
a less messy space for teacher candidates to elicit and interpret student
thinking in ways that advanced justice. When teacher candidates learned
how to uncover and support students’ thinking, they began to position
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them as capable doers of mathematics. For example, Brandon revealed in
his third number talk reflection,

I figured equity fell under differentiation, but now I see it is more
than that. With something as simple as allowing students to share
methods, or even just answer in their own ways we give students
a greater opportunity to learn not only from successes, but from
mistakes as well. Communication is at the heart of this; dialog
opens a world of possibilities for our students. I have learned quite
a bit in our number talks about the effectiveness of student
dialogue. It is the difference between teaching and learning.

In this moment, Brandon realized a critical step to change the game of
mathematics: supporting students in doing and talking about
mathematics. Although he did not explicitly reference how students
should have the opportunity to draw from their cultural and linguistic
resources, Brandon did address building students’ identities as doers of
mathematics, since sharing methods and learning from successes and
mistakes supports the development of a productive disposition.

Less Messy Simulations in Social Studies Methods

Our findings show that the simulations provided a protected less messy
space in which to practice eliciting and interpreting students’ critical
historical thinking to advance justice. As an instructional tool, historical
thinking allowed learners to elicit and interpret students’ historical
thinking as a way of interpreting (theory) and doing (practice) the work of
justice in the classroom. We infused the practice of historical thinking
within the critical frame of engaging students in seeing the world
differently.

Teacher candidates’ written reflections and focus group comments
consistently revealed their appreciation of practicing in an environment
where they had time to prepare, enact, and reflect on their work. This less
messy scaffolded and instructor supported practice allowed teacher
candidates to learn about the practice, about students as learners, and
about themselves as facilitators. Brandon’s (HT2) comment captures these
thoughts well:

Ifeel like I have mentally prepared myself to do 90% of the talking,
and now there is a better method that only requires me to do about
20% of it instead. I love conversations about social studies, and it
is hard to stand by and not contribute too much to the
conversation. This is going to for sure have to be something that I
work on. Another thing I know I need to work on is how to probe
in the right direction. I hate to say that, but I feel like it is
something that has to happen eventually. We want kids to come
to their own conclusions, but I feel like every once in a while, this
could go wrong.

Additionally, most teacher candidates appreciated the chance to try again
in the second simulation. Stella’s (HT1) comment summarizes well what
so many others expressed:
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In general, I was disappointed with my ability to probe and unpack
students’ thinking. The main reason behind this, in this case, was
that I felt very rushed and as though I needed to move forward. I
was also trying to avoid lecturing or giving excessive additional
information and was unsure how much context students have. I
look forward to giving students the chance to go deeper in their
thinking during the next simulation.

However, while appreciating the simulations as a place to practice, some
candidates also expressed concern. In a focus group interview, Gabriella
speculated,

I'thinkit’s still trial and error, and while it may be messier to teach
in person, I feel like it might be a little more rewarding. If you were
to take this into the classroom, you might actually learn a bit more,
or you know, it might be messier, but it might be more rewarding
in the end.

Expanding the Less Messy Space

Overall, teacher candidates embraced the simulations as meaningful ways
to practice teaching, but they also yearned to enact what they were learning
in coursework with students in our partner schools, thereby rounding out
the learning cycle framework. Salient to this point is that, as the semester
progressed, some teacher candidates had the opportunity to continue
learning as they enacted the instructional routines they had rehearsed in
the simulations with students in their online field placements. Joey,
during FG1 said,

I did pretty much the same thing twice [in simulation]. I was able
to refine it a lot better and realize what kind of questions worked
and what didn’t. And then the very next day after my second
Mursion [simulation], I actually had my actual in-class virtual
whole group discussion, and it went much better than I could ever
have expected, thanks to what I was kind of learning from Mursion
[simulations]. It went very similarly to how [my] Mursion
[simulation] went, I think, and I felt like it really prepared me for
that.

Further, other teacher candidates related simulations to virtually teaching
students through the Zoom platform. This was an unexpected outcome,
especially in the sense that the simulations supported learners to transfer
what they were learning in coursework to their virtual field placements.
Students often reported feeling more confident in their Zoom field
placements because of their work in simulations.

These stories led us to wonder whether and how simulations could be used
as a less messy space throughout our teacher preparation program.
Relatedly, teacher candidates within focus groups also wondered about the
kinds of skills that they could have developed if they had experienced
simulations earlier in the program. Would they have had a greater
opportunity to grow, learn, and transfer core practices to their work with
students in their field placements?
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Potential for Less Messy Simulations to Feel Inauthentic

Although experiences within simulations were overall positive, it is
important to note there was a fine line between less messy and inauthentic.
Simulations have the potential to feel constructed or exaggerated because
the students may not behave as expected; conversations may feel
unnatural because of intentional talk moves and questions; and
limitations of the simulated classroom build hinder the ability to hand out
materials, perform physical functions such as a thumbs up, or
remembering previous instruction.

Additionally, limitations of the build may provide teacher candidates
space to consider only surface features of social justice practice/praxis,
especially since avatars were designed with ambiguous demographic
characteristics. Yet, through these simulations, we found teacher
candidates walking the talk as they investigated ways to support student
thinking through a justice-oriented lens.

Safe Space to Talk Through Tough Issues

So, I thought it was a nice way to have a safe space to try and talk
about tough issues that might include social justice and topics like
racism and things of that nature and history, to better prepare us
for real conversations with students. (Eva, FG 2)

Building on the previous themes of safety net and less messy, teacher
candidates also spoke of how simulations became a learning space to enact
justice-oriented practices when attending to practice and content. In this
data, justice-oriented practices included handling off-task behavior in
respectful ways, supporting students who may have been marginalized or
positioned as unable to engage with content, or speaking to students about
race and racism. Because these practices are present in schools,
intentional conversations and targeted feedback about them are needed.
In this regard, simulations provided a learning space for teacher
candidates to navigate the complexities of teaching for equity and justice
while attending to specific content in mathematics and social studies.

A Safe Space Example During Historical Thinking Simulations

Recall that our social studies core focus was to wrestle with the
complexities of a complex world, and in doing so, discern assumptions,
disrupt inequalities, and develop new modes of teaching and learning.
Martell and Stevens (2021) argued that teaching history for justice must
begin in teacher preparation programs. Teacher candidates need guided
support, opportunities to practice, access to resources, and time for self-
reflection. The two simulations, scaffolded and supported, provided a safe
space to struggle with this new teaching mode.

Using an inquiry-based, student-centered approach, teacher candidates
led students in considering alternative interpretations of history. This type
of learning requires questioning biases and pushing against dominant
ways of knowing. Teacher candidates struggled with leading students to
question who was not in the room to sign the Constitution or why on the
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First Thanksgiving, Indigenous people sitting on the ground insinuated
they were less wealthy than the European settlers. Questioning
perspectives and biases is difficult work.

Written reflections reflected these struggles:

o “How will I ever teach like this when other teachers don’t?”
(Morgan, HT2)

e “Thave never analyzed images and don’t know what I'm doing, so
how can I do this with real students?” (Leah, HT1)

e “Tam in a school that is reluctant to introduce mistruths or
misconceptions. I need growth in this area, so I know how to
handle this.” (Alicia, HT2)

Hence, the simulations were a safe space to practice, yet simultaneously
exposed the messy work of seeing and thinking regarding eliciting and
interpreting students’ historical thinking through a justice-oriented lens.

Discussion and Implications for Practice

Although our adoption of simulations took place during the global
coronavirus pandemic, we found that they not only augmented our White
teacher candidates’ field experiences but also gave us a window into the
ways they took up and rehearsed the justice-oriented core practice of
eliciting and interpreting students’ thinking. We noticed that simulations
provided an authentic approximation of practice in a controlled
environment (a.k.a. safety net) that protected PK-12 students’ developing
dispositions for mathematics (Philipp & Siegfried, 2015) and social studies
(National Council for the Social Studies, 2017).

Building on this, we found that as teacher candidates engaged with
coursework, scaffolded by the learning cycle framework, they were
immersed in a less messy space (as compared to the messy realities of PK-
12 classrooms) to rehearse eliciting and interpreting student thinking in
ways that valued students’ ideas (McDonald et al., 2013). This less messy
space supported teacher candidates to elicit and interpret students’
thinking in ways that honored the relational work of teaching (Woods,
2021) as they participated in activities intentionally crafted to support the
development of their critical consciousness.

Further, this less messy space provided a unique opportunity to practice
(and be coached), reflect, and practice (again) difficult and challenging
issues that may occur when enacting eliciting and interpreting student
thinking in asset-oriented ways within mathematics and social studies
content (Dieker et al., 2014; Kaufman & Ireland, 2016; Lee et al., 2021).
Although this qualitative study was small, it serves as an important step
toward filling a gap in the literature about the role that simulations played
when connected to or used as a substitute for field experiences.

Simulations supported teacher candidates to interrogate their practice,
because simulations when coupled with the learning cycle framework
(McDonald et al., 2013) became a safe space to talk about tough issues.
Through carefully crafted instructional tasks and follow-up coaching, we
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found that simulations played a valuable role in providing teacher
candidates with focused and sustained opportunities to hone their skills
and approximate justice-oriented practice (Grossman et al., 2009).

We realize that the terms safe space (or safety net or less messy) that the
teacher candidates used to describe their experiences may be perceived as
problematic when viewed through a critical lens. Therefore, we
intentionally leveraged the messy and uncomfortable moments within the
simulation to support teacher candidates in interrogating their practices
and their beliefs as they recognized and learned to value the linguistic,
cultural, and socioeconomic diversity of students as they learned to let go
and listen (Schiera, 2021; Villegas & Lucas, 2002). Yet, we realize that we
are only just beginning to understand how to support the development of
culturally responsive practices (Villegas & Lucas, 2002).

We were fully aware that being in a less authentic, less messy environment
than traditional classrooms had limitations. Limitations of the build, such
as avatars being intentionally designed with ambiguous characteristics,
have the potential to draw teacher candidates’ attention to technicalities
of what works, rather than to the complexities of linguistic, cultural, and
socioeconomic diversity of students (Grossman, 2005). Additionally, we
acknowledge that participating in simulations does not fully immerse
teacher candidates in the classroom's murky, complex realities (such as
learning how to coconstruct learning communities with students to
manage daily interactions).

Further, as we draw learners' attention to noticing, naming, and enacting
core practices to promote social transformation, we must also find ways to
address larger structural inequalities of race, gender and sexuality, and
language (Dutro & Cartun, 2016) and how to support teacher candidates
to be change agents as they develop content and pedagogical content
knowledge (e.g., Ball et al., 2008) while connecting understandings to
their own privileges (Goffney, 2016) and to the students they serve in local
classrooms (e.g., Aguirre et al., 2013; Gutiérrez, 2018).

As we continued to imagine and reimagine our teacher education space as
a community of praxis, we recognized the possibility for tension between
practice-based approaches and simulations. For example, we wondered if
supporting our teacher candidates to learn core practices (situated within
the learning cycle framework) during simulations in university classrooms
developed the skills that they should be capable of before assuming
responsibility for a classroom (Forzani, 2014) and if those practices
aligned with the skills our PK-12 partners prioritized within the context of
their schools.

We also noted a tension, or need, for teacher candidates to have multiple
opportunities to develop personally and professionally in justice-oriented
work that extend beyond the university, so that they can be immersed in
the complex and messy realities of PK-12 schools. These opportunities are
needed so that teacher candidates can develop individual visions of
justice-oriented schooling as they have (scaffolded) time and space to see,
understand, and disrupt inequitable disparities between social groups
(Shiera, 2021). Therefore, continued collaborative work with our partners
is needed to define (and enact) justice-oriented practices to ensure that
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what teacher candidates are learning in the university methods classes
supports and enhances similar work in the classroom.

Opportunities are also needed to further develop simulation experiences
that truly reflect the complexities of justice-oriented schooling. For
example, avatars need to be designed to authentically portray people of
color and the strengths they bring to classroom communities. Moreover,
further research is needed to determine if simulations ultimately produce
teacher candidates who are justice-oriented when they are interns, as well
as teachers of record.

As we continue to prepare justice-oriented teachers via simulations, three
essential questions propel us forward. First, how might we use these
findings to better align the key components of our teacher education
curriculum (e.g., social foundations, teaching methods, and field
experiences in partnership schools) with our vision of justice-oriented
teaching practices? In practical terms, are candidates taking up these
practices in the ways we hope, and are those practices becoming
increasingly sophisticated over time? Our findings suggest we have found
a generative line of inquiry; thus, we look forward to sharing our results
with program faculty and exploring the possibility of replicating or
modifying our research design in other courses (i.e., foundations and
methods) and in other settings (i.e., campus and field) for the purpose of
continuous improvement.

Second, we wonder how else we might use simulations to engage
ourselves, teacher candidates, and various stakeholders as a community of
praxis. We wonder how we can continue conversations around critical
frames that permeate our vision for teaching and its pedagogical and
programmatic implications (McDonald et al., 2013). At the present time,
we use simulations early in the program to help candidates learn to look at
teaching in new ways. As candidates enter major standing, we use
simulations in select methods classes to coach candidates in the skillful
use of core teaching practices. This study highlights an additional aim:
supporting candidates in justice-oriented core teaching practices. Because
we use simulations in different ways, for different purposes, at different
times in the program, we have unique opportunities to continue studying
the affordances and constraints of using simulations as a tool in helping
candidates learn to teach in equitable and just ways.

Our final question is perhaps the most important: How do we ensure that
in the less messy simulated experience, we continue to engage teacher
candidates in the messy, complex work of advancing justice in the
classroom? Our findings highlight the value of providing candidates with
opportunities to try on and practice this kind of teaching in a safe and
controlled setting, as the work of teaching from a critical consciousness
lens is clearly difficult. Future research will need to explore the
relationship between learning to teach in a simulated environment and
engaging in authentic practice with real children, in real schools to
determine if the work of teaching for justice translates from simulation to
the classroom.

Although more and different types of data are needed to confirm whether
and how the lessons learned in simulations support teacher candidates in

115



Contemporary Issues in Technology and Teacher Education, 24(1)

enacting justice-oriented core practices within field work, internships, or
during their induction years, the evidence provided in this study illustrates
that simulations have potential to build teacher candidates’ capacity to be
transformative educators. Succinctly put, simulations provided a unique
opportunity — a shared experience — for both the learner and for us, as
teacher educators, to understand what it means to learn in and from
practice. Simulations provided a lens into justice-oriented teaching
practices and provided insight into how to best support our students in
preparing for and practicing justice-oriented core practices before
enacting them with students in classrooms.

Further, simulations provided learners with critical opportunities to
continue practicing their teaching skills in a safe and protected setting.
This work represents our walking the talk as we begin to fill the literature
gap about the role of simulations in justice-oriented core practices work
across academic disciplines. We look forward to working alongside others
taking up this critical work of conceptualizing teacher education as
communities of praxis that seek to understand and do the work of justice.

Author Note:

The manuscript is based on data from a study situated within the School
of Education and Human Resources at Oakland University. This research
did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors, but we received in-house funding
from our Technology Advisory Committee to establish our mixed reality
simulation laboratory.
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Appendix A

Number Talk Reflection Directions

After the simulated number talk, reflect on your enactment by watching
your video and summarizing your experience. Use the following prompts
to guide your reflection.

Write a 1-to-2-page summary of your experience. Use evidence from the
video (cite the time stamp) and connect to readings or course activities.
Use these prompts to guide your reflection:

e What did you learn about your students’ mathematical thinking?
Describe the solution strategies of 2 to 3 students (e.g., direct
modeling, counting on/back, derived facts, etc.).

e How did you elicit, listen, and interpret student thinking (e.g.,
what questions did you ask, what talk moves did you use)? What
worked? What didn’t work? What do you want to try next time?

e How did you enact equity-based practices for teaching
mathematics? What worked? What didn’t work? What do you
want to try next time?

¢  What did you learn about yourself as a teacher (e.g., what are
your strengths, what do you need more time to learn)?

Social Studies Reflection Template

Watch your recording and use the following chart to analyze your
experience. Remember, it is not expected that you would do all of the
actions listed in the second column, rather use it as a way to analyze what
you did or didn’t do. The goal is to allow this experience to be one of many
in your teacher education preparation to grow as a well-started beginner
advancing equitable practices in the teaching and learning of social studies

(HT, EIST).

Area of Work

Decomposition of
EIST involving Social
Studies (HT)

My Teacher Moves
(provide evidence -
time stamp)

Suggestions
for
Improvement

Formulating
and posing
questions

Listening to
and
interpreting
students’
thinking

Probing and
unpacking
what
students say
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Appendix B
Focus Group Questions

The goal of the focus group was to gain an in-depth understanding of PST
learning about high-leverage practices, as supported by their experience
with mixed reality simulations. Three sessions were offered, with each
session recorded and lasting roughly 30 minutes. The sessions were led by
Carver with the help of a graduate assistant. Participation was voluntary.

Focus Group Questions

1. Tell us your name and the class(es) and instructor where you
used Mursion mixed reality simulations this semester.

2. Tell us briefly about your experience with Mursion. How was it
used in your class, e.g. what was the assignment and how did it
connect to the class content? Probe: Was Mursion used to teach
HLTPs?

3. What were your favorite aspects of using Mursion this
term? Similarly, what were your least-favorite aspects?

4. How did Mursion prepare you to work with real students in real
schools? Probe: Can you give an example of that? (Note: watch
for the language of HLTP’s and draw that out if appropriate.)

5. Do you think your perspective on using Mursion is influenced by
the pandemic? Explain.

6. Fast forward: it's the future and you've graduated! You are in a
job interview with your new principal and she asks about your
readiness to solo teach. Do you share your experience with
Mursion? Why/why not?

7. Is there anything else you’d like to say about your experience
with Mursion or mixed reality simulations?
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