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This paper presents design principles to create digital clinical simulations that support
pre-service mathematics teachers in developing equitable teaching practices: first, how
to contextualize moments of decision-making; second, how to illustrate the complexity of
decision-making through sequential pathways; and third, how to emphasize the broader
consequences of decisions about equity. By focusing on the intersection of instructional
decision-making and power dynamics in classrooms, the paper addresses how to design
simulated approximation experiences that elicit reflection about deficit perspectives and
systemic inequities in mathematics education. The authors illustrate how such design
principles, when coupled with improvisational teaching decisions in a simulation made
on the Teacher Moments platform, enable reflection on how a teacher's instructional
choices can influence student participation, cognitive demand, and the redistribution of
power. This work contributes to the field of mathematics teacher education by providing
a framework for integrating critical equity considerations into the design of practice-
based learning environments.

Pre-service teachers, when learning to teach, are often introduced to the general concept of
instructional decisions (i.e., the verbal and nonverbal actions a teacher can intentionally
choose to make) to enable new teachers to develop routines that support learning (e.g.,
questions to check for understanding or provide feedback, asking students to talk to a
partner before sharing their thinking out loud). It is common to teach new mathematics
teachers particular instructional decisions framed as “better” mathematical instructional
decisions because they have the potential to elicit high quality mathematics thinking from
students (Ball & Forzani, 2011; McDonald et al., 2013; Philip et al., 2019). When these
instructional decisions are positioned as “best practices,” it suggests they will achieve high-
quality mathematics thinking no matter the teacher, no matter the students, and no matter
the context of the classroom. Then, when these instructional decisions do not achieve the
expected results, pre-service teachers can place blame on students (Martin, 2009; Philip et
al., 2019). Therefore, a tension can arise when these instructional decisions do not work as
expected within real classrooms and with real students, which may fuel deficit perspectives
about students that prevent the development of equitable mathematics learning
environments.
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To avoid these potential consequences, we ask how can designers support pre-service
teachers to reflect on and address these tensions when they emerge? Teacher decisions
operate within contexts where the distribution or shifting of power can inform content-
based decisions and interpersonal interactions, and vice versa (Chen et al., 2021; Chen &
Horn, 2022; Yeh & Rubel, 2020). Larger constructs of power such as white supremacy or
systemically racist educational legislation intentionally or unintentionally fuel teachers’
decisions that “reproduce, challenge, and/or transform systems of hierarchies … in
classrooms” (Philip et al., 2019, p. 9). If mathematics teacher educators struggle to
articulate the ways in which power can influence instructional decision-making, pre-
service mathematics teachers may make instructional decisions in a way that potentially
harm the students who are already the most hurt within mathematics classrooms (Battey
& Leyva, 2016; Hand, 2012; Martin, 2012). For example, a teacher may lower the cognitive
demand of tasks for their students, despite an intention of making them more accessible,
based upon an underlying deficit perspective about the ability of their students of color to
do more complex work (Benoit et al., 2025).

We wish to support the development of equitable mathematics teaching, by which we
mean instruction that involves in-the-moment choices that explicitly attend to the
distribution or manifestation of power. For this goal, pre-service teachers need
opportunities to be able to recognize the manifestation of power in their classroom and to
understand how it is impacted (or not) by certain instructional decisions. That is, a pre-
service teacher needs to attend to both the ways in which power is operational in the
moment, and the ways in which it develops across multiple parts of a lesson (Chen et al.,
2021; Chen & Horn, 2022; Martin, 2009). For instance, imagine a pre-service teacher who
has learned that balancing student voice within a classroom may be supported by an
instructional decision such as a “turn-and-talk” (Chapin & Anderson, 2013) to allow many
students to participate. Although the pre-service teacher may be making an instructional
decision with an intention of teaching mathematics equitably, this instructional decision
does not necessarily function as such if the way in which students are offered opportunities
to join the classroom community does not redistribute power in that community. For
example, one partner may share their idea while the other stays silent because the teacher
earlier acknowledged the pair as correct based on the one student’s response. In these
cases, the instructional decision, although having the potential to shift who holds power,
may instead perpetuate the status quo of who holds power in the classroom. Or, a teacher
may ask a student for their thinking, but then not acknowledge their thinking by saying
they are wrong, or respond to their thinking without attending to any of the students’
actual ideas (e.g., immediately sharing a specific procedural strategy). Thus, equitable
mathematics teaching requires that teachers understand the subtle ways instruction can
reinforce inequitable structures and to recognize potential opportunities to disrupt
inequity.

This paper shares our work in designing opportunities for pre-service mathematics
teachers to interrogate the relationship between power and instructional decisions. We do
this by designing digital clinical simulations. These are online experiences for pre-service
teachers to role play in professional scenarios, such as talking to students in a mathematics
lesson or a parent in a conference. Using a platform called Teacher Moments, we have
designed and implemented digital clinical simulations that elicit and record pre-service
teachers’ role-playing decisions. We use these simulations to provide pre-service teachers
opportunities to reflect and become aware of how their choice of instructional decision
influences who may hold power in a classroom. We have come to recognize certain design
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Theoretical Perspectives

considerations that help forefront equity when making instructional decisions in digital
clinical simulations. We share these insights to support designers, teacher coaches,
researchers, students, or any decision-maker to similarly create practice spaces for pre-
service teachers that authentically surface moments regarding power within mathematics
classrooms.

Our design work rests on the foundation of equitable pedagogies research done within
mathematics education. Our first theoretical consideration focuses on nuancing the way in
which power is grounded and expressed within the choice of instructional decisions across
a variety of scenarios in a mathematics classroom. When an instructional decision is
understood for how it (re)distributes power, it can reveal how individualized decisions
function within larger systems of oppression (Chen & Horn, 2022). Instructional decisions
have the potential to support, or further harm, student learning within small group
discussion, which typically follows the launch of a task for students to work collaboratively
on a mathematics problem (Smith & Stein, 2018). Although small group discussions are
often seen as part of supporting equitable mathematics learning (Berlin & Berry, 2018;
Gutiérrez & Calabrese Barton, 2015), they are also a place where equitable practices that
look and sound similar to a teacher can potentially shape different experiences for young
people. When students are in small groups, the choices a teacher makes can influence
which students hold speaking rights or have access to increased cognitive demands of a
task (Langer-Osuna, 2017, 2018). Further, a teacher’s choices can intentionally or
inadvertently (re)center the ideas of students whose cis-white heteronormative male
identities are privileged in mathematical activity and spaces (Battey & Leyva, 2016; Hand,
2012; Leyva, 2017; Martin, 2012). The assignment and affirmation of relative status in the
classroom (e.g., who is viewed as most competent), which influences the access to
cognitive demand and the right to speak and share ideas, can, without intervention, reflect
the divisions of race and culture in the mathematics classroom. A teacher who makes
instructional decisions which support students in having a higher status, access to
increased cognitive demand, or opportunities to speak when they are marginalized in other
communities challenges a culture of exclusion (Louie, 2017).

Our second theoretical consideration focuses on the way in which power is grounded and
expressed in terms of the potential ideological perspectives that inspire instructional
decisions in classroom scenarios. To connect the choice of instructional decisions to
power, a pre-service teacher needs to understand how ideological perspectives about who
does mathematics and what mathematical success looks like impacts how they perceive
and make improvisational decisions (Louie, 2017; Louie, 2019; Chen et al., 2021). A
teacher’s ideological perspectives about young people (be it explicit or implicit) can shape
pedagogical choices in the classroom, which in turn can shift who has power. Deficit
perspectives, or ideological perspectives that perpetuate the idea of students of color, non-
male students, or their intersections as somehow lacking competence in the mathematics
classroom (Berry, 2008) can lead to instructional decision-making that reinforces
assumptions about what mathematics is valuable and who is able to do mathematics
(Louie, 2019). When a teacher has low expectations for students, they often make
curricular decisions that remove any opportunity to engage in mathematical content
knowledge beyond rote memorization. These resulting instructional choices are most often
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Situating Our Work: Why We Design Using Digital Clinical
Simulations

experienced by student populations of color due to a culture of whiteness that connects
low expectations and race, particularly within mathematics classrooms (Battey & Leyva,
2016; Louie, 2019). Therefore, it is critical for teachers to recognize and challenge deficit
perspectives about students who are historically marginalized in order to create equitable
learning experiences for young people (Berlin & Berry, 2018; Martin, 2012).

In our design of digital clinical simulations, we build from literature where mathematical
teacher educators design opportunities for pre-service teachers to rehearse the skills of
teaching, such as making instructional decisions. Approximations of practice (Grossman,
Compton et al., 2009) allow pre-service teachers to engage with opportunities that mimic
classroom experiences (Ball & Forzani, 2011). Before teaching in schools with students,
approximations can be used to provide pre-service teachers an opportunity to train
specific skills (Herbst et al., 2011; Thompson et al., 2019). Approximations are often paired
with feedback and reflection opportunities (Dotger, 2015; Self & Stengel, 2020). Since
approximations provide opportunities for pre-service teachers to relate their classroom
practice to theory, the design and use of approximations support bridging theory and
practice (Ball & Forzani, 2011; Grossman, Compton et al., 2009; Grossman, Hammerness
et al., 2009).

Simulations, broadly, involve role playing by a pre-service teacher where they respond to
an external prompt or person who is designed to react in particular ways based on the pre-
service teachers’ responses (Thompson et al., 2019). The design of simulation scenarios
with live actors intentionally situates the work done by teachers in relation to actor
personas with rich histories and contexts (Dotger & Chandler-Olcott, 2022). For instance,
Shaughnessy and colleagues (2019) designed simulations for pre-service teachers to try
specific instructional decisions (such as sentence stems to facilitate mathematical
discussions) with live actors role playing as students. Live actors were given personas that
included particular ways of interpreting the mathematics, particular ways of solving the
problem, and particular ways of emotionally and behaviorally interacting with pre-service
teachers. In these types of simulations, when pre-service teachers ask the live actors
questions, the actors respond as students using particular phrases depending on the pre-
service teacher’s prompt.

Building from the work with live actors, digital simulations are microworlds or
environments built within technological platforms that allow a participant to engage
within a fictional scenario. These online platforms sometimes use one or more live actors
to voice student avatars by following a script of responses (Cohen et al., 2020). Because
these digital simulations include opportunities for teachers to engage in the practice of
teaching in a fictional scenario, some online platforms have been developed and used
within pre-service mathematics teacher education as a form of approximation. For
example, some platforms allow participants to speak and write responses to visual
prompts in a scenario (e.g., Thompson et al., 2019; Reich et al., 2018). Others use
interactive storyboarding (e.g., cartoon scenes of a classroom where characters have
speech bubbles) to allow pre-service teachers to script decisions of a fictional teacher in a
cartoon scenario (e.g., Herbst et al., 2014; Herbst et al., 2011). This body of work has
demonstrated that scripting can be used for pre-service teachers to practice both teaching
non-mathematics specific (e.g., a turn-and-talk) and mathematics specific instructional
decisions (e.g., probing questions for students to share their mathematical thinking).
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However, both live and digital approximations of practice have the potential to reduce
classrooms to an oversimplified environment, artificially separated from the socio-
historical and socio-cultural complexities of real-life mathematics classrooms.
Approximations can sometimes position the choice and debrief of instructional decisions
as “right” or “wrong,” which can separate or ignore the role of historical and systemic
hierarchies in the selection, use, and effect of instructional decisions (Philip et al., 2019, p.
8). The teacher’s reflection on their instructional decisions, particularly with a
consideration of the ways that power is distributed in relation to systemic hierarchies, can
help highlight how their individual decisions function within larger systems of oppression
(Chen & Horn, 2022). If power is not explicitly considered as part of reflecting on
approximations, pre-service teachers can position students at fault when an instructional
decision recommended to them “fails” (Battey & Levya, 2016; Mendoza et al., 2021; Philip
et al., 2019, Shah, 2017). Therefore, not connecting power within classroom spaces and
teacher decision-making within approximations of practice can perpetuate deficit
perspectives about students.

Some researchers have started to develop digital simulations that focus on moments of
improvised decision-making (e.g., immediately, without preparation) (Reich et al., 2018;
Reich, 2022). These types of digital simulations, sometimes referred to as digital clinical
simulations, focus on very short segments of activity, such as a 2-minute classroom
interaction. These short digital clinical simulations provide many opportunities to
rehearse making decisions while considering the ways in which these decisions may
contribute to systemic hierarchies (Buttimer et al., 2022). Pre-service teachers can verbally
try out different instructional decisions across multiple moments in a scenario, which
change depending on their choices within the simulation.

Simulation Platform: Teacher Moments
Although simulations do exist that focus on incidents about the shifting of power between
students in mathematics classrooms (Self & Stengel, 2020), there is opportunity for digital
clinical simulations to be made that are mathematics specific, focus in on the shifting of
power, and do not rely on the use of live actors (Herbst et al., 2014; Herbst et al., 2011).
This paper explores how digital clinical simulations are made within the Teacher Moments
platform so that pre-service mathematics teachers can practice experiencing and
recognizing moments of teaching that involve power dynamics.

Within a Teacher Moments simulation, a pre-service teacher is introduced to a detailed
classroom scenario and asked to respond at different moments to different types of visual
prompts in-the-moment (Sullivan et al., 2020) (Figure 1). This choose-your-own-
adventure structure of Teacher Moments means improvisational responses lead novice
teachers to different prompts.
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Figure 1 – Contextual Information Provided at Beginning of Digital Clinical Simulation

There are several ways in which teachers are given opportunities to respond within a
simulation. When asked to respond, pre-service teachers are prompted to either select
from two to three pre-written text responses or to record an auditory response (Figure 2).
Recording responses involve the record points, as indicated by the microphone symbol.
Potential responses also involve the green selection buttons, as indicated by green boxes
with text inside of them. The green selection point buttons will then lead to different
outcomes and therefore a different subsequent visual prompt. So, specific moments in the
simulation may lead to one of up to three different prompts following an improvisational
decision. Together, we will refer to decision moments as the points where a pre-service
teacher makes a verbal response at a record point, or makes a choice of one of the selection
buttons. The set of instructional decisions a teacher makes across these decision moments
allows improvisational decisions within a sequence of decisions, allowing novice teachers
to reflect on shifting power dynamics over time in relation to their choices.

Figure 2 – Response Types Available within Digital Clinical Simulation

Before sharing the design principles, we want to acknowledge some tensions between the
opportunities afforded by digital clinical simulations and our intended theoretical
framework. First, we recognize these digital clinical simulations require a debrief
conversation, a later step that is not presented in this article. We unpack the process and
potential of later reflections in other work (see Barno, 2025a; 2025b). Second, there must
also be a discussion of what is not part of the simulation design, such as the simulated
students’ tone, emotional state, prior knowledge, or presumed relationship with their
“teacher.” Any dialogue in a simulation can contain a particular tone or be laden with
specific emotions that could influence a teacher’s decision-making.
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Designing Simulations within Teacher Moments
In this section, we will describe three design principles that we used in our digital clinical
simulations. To support pre-service teachers in confronting ways in which power is
present within classroom interactions, we have designed with a focus on decisions that are
both common but also surprisingly complex, and often made in different ways depending
on purposes or ideological perspectives. We illustrate these design principles by providing
an example of one digital clinical simulation we have designed and used in a secondary
mathematics methods class. In this simulation, pre-service teachers were prompted to
engage with a fictional small student group that was designed to exhibit common group
dynamics. Although there are multiple small groups in our scenario, this illustration will
focus on “Group Two.” This part of the simulation challenges a pre-service teacher to
individually make decisions where their awareness of power and equity may (positively or
negatively) impact the cognitive demand of a mathematics task for the students in that
group.

Design Principle #1: Intentionally Contextualize Moments of Decision-
Making
We designed each simulation to start with a concise description of the scenario. Since one
purpose of the simulation is to position any particular decision as part of a sequence of
many decisions (see Design Principle #2), we present scenario details as an informative
context for those decisions to rely upon. Specifically, the scenario included some
biographical information about a small number of student characters; information about
the content goals of the lesson; and a description of what had occurred in the lesson prior
to the start of the simulated scenario. However, the amount of contextualization leaves
room for ambiguity for the pre-service teacher’s interpretation of the moment, which in
turn allows power dynamics that influence real-life moments to potentially arise in the
teacher’s instructional decision-making.

For example, the way a pre-service teacher would respond to a student request for help in
the simulation depends on what they know about the fictional student, whether the task is
unfamiliar to the students, and how familiar the student is with the underlying
mathematical content of the lesson. Although not provided in the simulation described
here, this information can be included in the design of the platform. If these types of
details are not provided (as is the case in the simulation described in this paper), then the
pre-service teacher could make assumptions about these characteristics (as one might do
outside of a simulation). For example, in our scenario, we wrestled with whether we would
explicitly state at the outset that the participant should not indicate how to approach the
problem in a particular way so that students need to spend time strategizing. By not
including this information, pre-service teachers are positioned to make assumptions about
what the students in the simulation understand about the task (Self & Stengel, 2020). Pre-
service teachers are then faced with a decision that all teachers experience in the classroom
—whether, and how, to begin an interaction with a small group working on a task. When a
pre-service teacher assumes something before engaging with the group (e.g., that a student
is avoiding work), they may decide to say something aligned with that assumption (e.g.,
asking the student how they think they should get started or implying the student needs to
focus). However, if a pre-service teacher makes a different assumption (e.g. that one
student understands the task better than their peers in the group), their response may be
similar but with different supporting ideological perspectives (e.g. asking a student if they
think they should get started by talking to their more knowledgeable peer, or implying the
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student needs to focus and can rely on their classmate for support to do this work). These
multiple opportunities to make decisions, and unpack the assumptions behind those
decisions, provide an opportunity for pre-service teachers to recognize ways in which their
worldview can lead to certain assumptions, which in turn lead to certain decisions. This
opens an opportunity for pre-service teachers to begin to question their assumptions and
move toward making different decisions in the future.

In our example simulation, pre-service teachers are prompted with information about the
content of the class they are teaching, the mathematical tasks that students in the
simulation are working on, and the groups of students with whom they are interacting. In
this simulation, the participant is positioned as an eighth-grade mathematics teacher in
the middle of a lesson in their statistics and probability unit. They are also informed that
they have just launched a mathematical task for students to work on in small groups, with
a particular focus on examining patterns of association within two-way frequency tables.
Next, the pre-service teacher is told they are about to check in on three different small
groups, without a clear directive of what to specifically check in about. Following this, and
after an interaction with another small group, the simulation prompts pre-service teachers
to respond to student Group Two (Figure 1).

In the simulation, Group Two includes three fictional students: Ruth, Mason, and Gaby.
Although the simulation shows pictures of the students, there are no written details about
their identities given to the pre-service teachers. The fictional students in our simulations
are not introduced with any explicit labels indicating any ethnic, racial, sexual, or gender
identities. Although any individual student holds an intersectional and multifaceted
identity, we believe this design sets up an opportunity for pre-service teachers to think
about the layers and role of assumptions, and how these may or may not shape their
instructional decision-making. For example, if we designed the simulation to include
informing the participant that, “Gaby is an Asian female,” this design choice has the
potential effect for pre-service teachers to assume Gaby is exceptionally strong at
mathematics due to the model minority myth (Chen & Buell, 2017; Jett et al., 2022). Yet,
when we do not indicate Gaby’s race or gender explicitly, the pre-service teacher may make
assumptions about Gaby’s identity that informs their later reflection and highlights a
potential reason behind their assumptions about Gaby’s mathematical ability. Another
example includes assumptions about Gaby in relation to what she says. For instance,
Gaby’s script could imply that she does not want to work hard or does not understand the
content because she continually asks for detailed next steps. This design choice allows pre-
service teachers to unpack their assumptions in relation to learned helplessness or
understanding that Gaby’s persistence in asking for help may be due to her experiences
that suggest this is how she finds success in mathematics classes. So, while this
assumption may conflict with an assumption about Gaby’s success due to the model
minority myth, it is important for pre-service teachers to recognize both assumptions and
how they could implicitly shape their decision-making about how to interact with Gaby.
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Design Principle #2: Highlight Complexity of Decision-Making through
Sequences
Designing a simulation with attention to possible sequencing of decisions allows for pre-
service teachers to experience a changing scenario based on the decisions they make.
Teacher Moments simulations are designed where a decision made at a particular moment
is improvisational. Once a prompt in a simulation is given, the pre-service teacher must
respond in-the-moment (as opposed to having a pre-planned response) to that given part
of a scenario. The possible sequences of a simulation can be visually modeled as a decision
tree: a diagram that includes all potential outcomes a teacher could experience based on
their improvisational decisions (Figure 3). Modeling the consequences of a sequence of
decisions allows the participant to study how power may be shaped over time via different
sequences of decisions.

The improvisational decision-making moment can be made via either an audio recording
or a button selection among two or more options, depending on the specificity of the
response needed in relation to what the scripted students would say next. For instance, if a
student says, “I need help,” a teacher’s first response will most likely not shift what the
student would say next if they were determined to get a specific hint or answer. Therefore,
in this case, we encourage pre-service teachers to improvise a realistic response sequence,
so that they would get practice in responding to a common dilemma in a problem-solving
setting (i.e., a student who continually pleads for support).

In cases where we wanted to allow for a pre-service teacher to improvise in a way that
would lead to different outcomes within the simulation, we created a button selection
where each choice offers the pre-service teacher with a specific prompt (such as “You
decide to say, ‘What are the first numbers you need to add?’ versus asking a question).
These choices not only provide later opportunities to recognize the consequences of
particular instructional decisions; they also introduce pre-service teachers to possible
actions that may not have occurred to them before.
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Figure 3 – Decision Tree Model of Small Group within Digital Clinical Simulation

Design Principle #3: Connect to the Scale and Consequences of
Decision-Making
As designers, we made predictions regarding what outcomes related to equity might look
like in a particular moment in relation to the distribution of power. For example, although
a choice of an instructional decision in a specific moment may seem to be supporting a
student in accessing mathematical content (e.g., giving Gaby a hint because she asked for
one so she can continue a task), continually making that choice over time may create a
harmful dynamic for the student who is the recipient of that choice (e.g., feeding into
Gaby’s learned helplessness and never giving her an opportunity to try a problem on her
own). In other words, the design of digital clinical simulations can enable a pre-service
teacher to recognize that a choice that appears to be aligned with equitable mathematics
teaching at a smaller scale can have a different effect when considered across a sequence of
similar instructional decision-making moments. This complexity may be missed when
focused on only one sequence of instructional decision-making. Designing with the entire
set of possible paths in mind allowed us to think of potential takeaways depending on the
experienced outcome within a particular scenario.
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Design Principles in Action: (De)Composing a Digital
Clinical Simulation

Although the example of interactions involving Group Two does not capture every nuance
we considered in terms of maintaining cognitive demand, we did design outcomes that
encompassed a range of potential student experiences that are critical for any pre-service
teacher to think about regarding maintaining cognitive demand. The design tree reveals
the ways that decisions over time are connected. For example, consider a pre-service
teacher who only sees a single prompt, followed by a recorded response they gave, and a
resulting prompt. The implication of their decision, with that perspective, may seem
inconsequential. But it is possible to show the pre-service teacher the results of a sequence
of decisions that connect to shifts of power: students continually asking for more detailed
responses where the teacher lowers the cognitive demand accessible to them; students
getting frustrated with a lack of support where the teacher does not attend to their
emotional distress in an unsuccessful attempt to maintain access to cognitive demand; or
students feeling supported to move forward with a particular choice that shifts power to
students as opposed to another choice. Then there is an opportunity to consider new
interpretations and choices in the series of moments. Instead of positioning
improvisational responses as linked solely with the prompt at a particular moment, this
design principle emphasizes how each prompt feeds into subsequent prompts:
Incremental shifts in power dynamics depend on the decision a teacher makes at different
moments in the simulation.

Furthermore, the design tree enables designers to conceptualize the multiple ways by
which any sequence possible in the tree could be understood in a variety of ways. The
designer not only has to consider decision-making pathways from the pre-service teacher’s
perspective, but also the array of ideological perspectives that a pre-service teacher could
have used to support their choice to continue down a decision-making pathway. Even
when our participants move forward to the same subsequent prompt, the reason for this
advancement depends on their assumptions that fueled their initial response. That is, we
posit that any decision made as potentially mobilized by different ideological perspectives
and assumptions about students. We create the simulation knowing that the same or
similar choice of instructional decision can be radically different depending on the
ideological perspectives behind it, and revealing these nuances would happen during a
post-simulation reflection. The design of the simulation creates an opportunity to
specifically unravel how the same decision made by two different pre-service teachers may
have been made with different ideological perspectives. Further, this process can be
extrapolated to a sequence of choices.

Now, we will show how these design principles come together to create an effective
experience for a pre-service teacher. We will go deeper into the design of decision-making
regarding “Group 2”, which focuses upon decisions related to maintaining a high level of
cognitive demand. To do this, we will share the possible paths that the participants can
take in the simulation, and how each path suggests ways in which a particular decision can
change future responses by students within the simulation. Additionally, we will describe
how each prompt that a pre-service teacher could encounter relates to larger design ideas
regarding shifts in power between students and teachers, and cognitive demand.
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Improvisational Moment: Recording Point 1
At the first moment within this small group, the pre-service teacher is informed they are
checking in with three students (Ruth, Mason, and Gaby) and they are able to see that the
students’ papers are blank. Although it may seem that giving the students a hint would be
a way for them to engage with the problem, viewing students with a perspective of
equitable mathematics teaching would allow the pre-service teacher to realize that, even
without anything written on the paper, the students have ideas to contribute. The pre-
service teacher is prompted to respond to Gaby (Figure 3), [1] who says “I need help! I
don’t know where to start.” At this moment, to potentially (re)distribute power, the pre-
service teacher could ask what Ruth, Mason, and Gaby have thought about or noticed
within the task; doing this would allow students to maintain the cognitive demand of the
task, and for the teacher to make instructional decisions in relation to their authentic
conceptions about the problem. The pre-service teacher could also ask the students to
share their ideas in order to (re)distribute power among the three students themselves.
Additionally, a pre-service teacher could recognize that the instinct for Gaby to ask for help
does not necessarily mean she is requesting a step-by-step explanation; thus, a more
equitable instructional move would balance providing Gaby some support through
questioning but without removing the opportunity for her and the group to think through
the problem.

Improvisational Moment: Decision Moment 1
Following the pre-service teacher responding verbally to the above, all pre-service teachers
will be met with [2] Gaby responding with “Can you please just help me!” At this point, the
pre-service teacher is prompted to either ask Gaby [Button A] “What are the first numbers
you need to add?” or ask the students [Button B] “Well, Ruth and Mason, what do you
think?”. Button A serves as a leading question. Although it allows students to now share
their thinking, it is taking away a significant portion of the cognitive demand from
students because it is telling students what to do next. Button B allows students to share
their thinking but does not necessarily address the root difficulty the group is experiencing
with this particular choice.

If the pre-service teacher implicitly tells Gaby what two numbers to add via Button A, the
simulation then leads the pre-service teacher to a response by [3] Mason, who says
“Alright, yeah you are talking about 25 + 15. Thanks, Teach!” At this specific moment, the
pre-service teacher in the simulation may feel that they provided a just-in-time
intervention for students to engage in the task. However, Mason answering “for” Gaby
shows a shift of power between the students, where Mason takes control of the
conversation and provides a response to the teacher. Additionally, at this moment, [3]
Ruth also says, “So we did that, now what else?” Looking at the sequence here, a pre-
service teacher may have made these choices because they interpret the purpose of their
instructional decisions to provide detailed support for the students to complete the
problem. This might be one way to interpret Ruth’s comment, where she immediately asks
for further assistance instead of using the hint to engage with the problem themselves. If
the pre-service teacher asks Ruth and Mason what they think [Button B], the pre-service
teacher could be attempting to engage all voices within the group to try to surface other
students’ understanding of the task. In this case, the instructional decision involves an
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attempt to attend to status and assumptions of student competence (i.e., the students are
both given opportunities to actually share their thinking in a balanced way). The choice
results in [4] Ruth saying, “We really don’t know how to get started and need help,”
followed by Mason’s response of, “yeah we really talked to each other and just need a hint
because we are getting frustrated.”

Improvisational Moment: Decision Moment 2a
Decision Moment 2a first arises for a pre-service teacher following their response of “what
are the first numbers you need to add?” [Button A]. After choosing this, the simulation
leads to [3] a comment by Mason that acknowledges the use of 25 and 15 regarding what
numbers they need to add, with Ruth asking for the next step.

The pre-service teacher then has an option [Button C] of asking “Well, what do you need
help with?” This specific choice may reflect the pre-service teacher trying to make space for
the students to articulate an area of concern, potentially because the pre-service teacher
believes it is equitable to create opportunities for open conversations about mathematics.
This choice results in [5] Ruth saying “I don’t know, why won’t you just tell us? We still
don’t get it,” with the teacher, as decided by the simulation, instructing the group to try
drawing a picture of what is happening in the problem. First, this final decision is provided
by the simulation in order to end the sequence and allow the teacher to have an
opportunity to reflect on the sequence that led to this point. This sequence provides an
opportunity for the pre-service teacher to recognize how, after choosing [Button A] to
provide the students with a hint, the students in the group begin to expect continued
support from the teacher even when the teacher tries to point students directly to where
they are struggling [Button C]. This design highlights the mixed messages that we, as
teachers, can give students, raising the question: should the teacher provide students with
a detailed next step, or support them instead in further digesting the task, even though this
may initially feel uncomfortable for students? When Ruth [5] responds with “why won’t
you just tell us,” the simulation suggests that students can become frustrated when they
come to expect very detailed support from teachers. However, by switching back and forth
from heavy handed procedures to open questions, young people do not know what to
expect (and what is expected of them) in the classroom (Benoit et al., 2025).

The pre-service teacher also has an option of asking “How many people with no siblings
have a dog?” [Button D]. This specific choice functions similarly as [Button A] (“What are
the first numbers you need to add?”) by hinting at the way forward and eliminating the
need for students to decide on the next step. In this chosen pathway, the pre-service
teacher chooses to ask leading questions twice (first, [Button A], and [Button D]).
Following choosing this option, [9] Ruth responds by saying “Cool, I think we got it from
here, we will call you back when we are in need of more help.” When a teacher asks
successive closed, action-focused questions, students are able to continue with tasks
independently. However, in terms of cognitive demand, continually giving such detailed
hints means that there is not as much (or any) mathematical, computational, or meta-
cognitive thinking required of the students. So, although the pre-service teacher may have
chosen these hints to be equitable so students can begin the task, this sequence may not
give students the opportunity to engage in much reasoning, strategy, or thinking,
particularly if students are not given the opportunity to connect those numbers and
procedures in the future.
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Improvisational Moment: Decision Moment 2b
Decision Moment 2b arises for a pre-service teacher following their response [Button B] of
“Well, Ruth and Mason, what do you think?” After making this choice, [4] Ruth reiterates
that her group does not know how to get started, and Mason admits that they are getting
frustrated without a hint.

The pre-service teacher then has the option [Button E] of asking “What are the first
numbers you need to add?” After choosing this, the simulation leads to [5] the same
response as if a pre-service teacher chose [Button A] to ask about the numbers to add
followed by [Button C] asking where they specifically needed help, i.e. Ruth asks for a
more specific hint. This specific sequence reiterates that, even by starting with a more
open question, when the pre-service teacher then specifically asks students which numbers
they should add, it leads to the same type of response as when the pre-service teacher just
offered to give a more specific hint from the start. As designers, the “conclusion” of these
paths being the same emphasizes the importance of a teacher being consistent to avoid
undermining early attempts to maintain the cognitive demand. Note that the way power
dynamics are interpreted in the “conclusion” depends on the sequence of choices, where
the final choice can contribute to different interpretations of the conclusion.

The pre-service teacher is also given the option to ask a question [Button F], leading to [6]
Mason to explicitly ask for another hint. In the sequence of asking Ruth and Mason to
share their thinking [Button B], and then continuing to ask questions [Button F], here the
pre-service teacher is consistently trying to maintain the cognitive demand through
questions that orient students to parts of the problem while maintaining cognitive
demand.

Improvisational Moment: Recording Point 2
Recording Point 2 asks the pre-service teacher to respond to Mason asking for another
hint [6]. After two decision points where the pre-service teacher has asked questions that
maintain students’ access to cognitive demand [Button B, Button F], the simulation leads
to [7] Ruth and Gaby pushing the teacher to provide a more specific hint. As designers, the
continual resistance from students in asking the teacher to provide a hint begins to tease
out the complexity of encouraging students to take responsibility for their own thinking —
does the teacher, despite students asking for a hint, continue to stay true to their attempts
to support student autonomy? What could a teacher say at this moment that not only
acknowledges the students’ frustration but also does not shy away from taking students’
opportunity to problem solve from them? To enable an opportunity for the pre-service
teacher to engage with this challenge, the simulation at this point prompts an auditory
response to be recorded.

Improvisational Moment: Decision Moment 3
The final decision moment in this scenario is in response to [7] Ruth and Gaby saying
“Well that wasn’t helpful. Can you just tell us how to get started?”

The first choice here [Button G] involves asking the students for the first numbers they
need to add. This response leads the simulation back to [5] Ruth again asking for a hint.
Despite trying to make instructional decisions that are equitable, the pre-service teacher’s
final choice [Button G] to ask a very specific question shows a shift in strategy. This shift
may make students infer that, as long as they keep asking for specific help, they do not
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Affordances and Limitations

need to do any of the thinking because the teacher will eventually give them a specific hint.
Although a similar construct to the decision a pre-service teacher made earlier, it is
significant to orient pre-service teachers to the fact that they may change their choice of
instructional decision when students are not responding in the way the pre-service teacher
anticipated.

The second choice [Button H] assumes the teacher wants to make a response other than
“What are the first numbers you need to add?” [Button G]. Following this choice, [8]
Mason says that he and his group will talk through that final response. This sequence
highlights the importance of a teacher consistently not asking leading questions.

Designing a simulation creates an opportunity for educational designers to anticipate how
pre-service teachers may improvise within a sequence of instructional decision-making,
particularly where a pre-service teacher may feel tension about the ways that their choice
supports or undermines equitable mathematics teaching. Our design principles describe
how digital clinical simulations can allow pre-service teachers to practice improvising
instructional decisions within multiple small, prompted moments and to reflect on how
their assumptions influenced students’ experiences. Improvisation, therefore, lets pre-
service teachers rehearse learned instructional decisions in a context with design details
that provide clarity in aspects such as mathematical tasks and student discourse but
ambiguity in terms of students’ prior experiences, leaving room for assumptions. Further,
reflecting on sequences of decision-making can further enable pre-service teachers to
recognize the variety of ways by which a particular series of improvised decisions may have
consequences in relation to students’ learning. Here, power dynamics, as part of those
decisions, either make mathematical learning more or less accessible for students most
marginalized in the mathematics classroom.

Despite these benefits, these digital clinical simulations do not currently allow the pre-
service teacher to engage in the practice of forming interpersonal relations. This limitation
is especially important as a critical component of equity work is reconceptualizing and
shifting power within any interpersonal relationship. Although digital clinical simulations
can create opportunities to practice instructional decisions that attend to equity, it is
difficult to fully simulate the nuanced relationship that occurs between teachers and
students, and between students themselves. Additionally, the simulation can take complex
moments and isolate them, limiting a teacher’s ability to make connections with a
student’s histories and experiences in the classroom when making specific decisions. There
is evidence that the moments before and after a given simulation have the potential to
impact a particular instructional decision, or interpretation of the instructional decision
that happens, in the classroom. For example, if a student who does not regularly speak or
contributes in a mathematics classroom happens to raise their hand and seems to take a
lot of conversational space, a teacher would recognize the importance of recognizing their
voice in that moment (Self & Stengel, 2020). Because of this, simulations that are designed
to attend to equity will not fully encompass the complexity of practice that arises in real
classrooms with real young people. In other words, simulations cannot model the totality
of a students’ histories and background within a moment of simulated practice.
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Discussion

Additionally, we acknowledge the inherent tensions between when a teacher’s
“consistency” is rewarded at one moment, while at another, it can mean a teacher may
have removed access to the task’s cognitive demand. Although this may be frustrating or
feel like a guessing game in terms of our design intentions, this tension points to the
inherent complexity of how power dynamics may or may not emerge in the mathematics
classroom. This is particularly the case when thinking of the relationship between power
dynamics and instructional decisions such as the type of questions asked and how those
questions enable or remove access to the cognitive demand of the task.

Therefore, because of these limitations, it is critical to pair the use of digital clinical
simulations with an intentionally designed debrief to attend to what cannot be represented
in the simulation (e.g., a history with the students in the simulation, physical proximity to
the students, tone and emotional signals from the students and within the teacher’s
responses). Facets of power both shape the teacher's ideological perspectives, their
perception of events in a situated context, and subsequent choices alongside student’s
responses (i.e., learned helplessness). Therefore, digital clinical simulations benefit from
debrief discussions focused on students’ power as it is shaped by a teacher’s use of
instructional choice and ideological perspective as to why they made that choice (see
Barno, 2025b).

Consider, for instance, two different pre-service teachers who both select Button A. Within
one seemingly singular path, each teacher who has chosen that path has a set of ideological
perspectives that has impacted these decisions. Mathematics teacher educators must be
prepared to engage pre-service teachers in how the digital clinical simulation design can be
understood, with multiple interpretations of how each path of a decision tree could be
taken up, asking questions such as How did your choice position students within the small
group? and How could a different choice position students in a different way, or under
what contexts would that choice be best for students’ learning? That way, pre-service
teachers can discuss their own interpretations of what the simulated students said,
describe why they made their own improvisational response within the simulation, and
begin to move towards a deeper understanding of equitable mathematics teaching.

Digital clinical simulations enable pre-service teachers to try out instructional decisions
without needing to directly interact with students. The flexibility of digital clinical
simulations allows the exploration of different instructional decisions, providing a relevant
experience that considers the way in which equity (and inequity) may function within the
mathematics classroom. Further, simulations afford designers the opportunity to create a
wider variety of situations than those that may occur during pre-service teacher field
placement settings. Put differently, digital clinical simulations offer mathematics teacher
educators the opportunity to design critical decision moments that could sharpen pre-
service teacher learning about equitable mathematics teaching. Rather than hoping that
pre-service teachers encounter an opportunity to practice and reflect about equity in a way
that complicates how power shapes classroom decisions and interactions, we can design to
create the opportunity.

As we have shown, educational designers can help to draw attention to the ways that the
choice of an instructional decision is influenced by a teacher’s ideological perspectives and
perception of what is going on within moments and across sequences of decisions.
Designing choices of instructional decisions at decision points, as well as decision paths
through the simulation, requires designers to consider the multiple possible ideological

Page 16Retrieved from: http://www.educationaldesigner.org/ed/volume5/issue18/article76/

Barno, E., Benoit, G., Dietiker, L. (2025). Educational Designer, 5(18).



References
Barno, E. (2025a). Designing and debriefing approximations for novice mathematics

teachers as a navigation of the in-between. In C. W. Lee, L. Bondurant, B. Sapkota,
& H. Howell (Eds.), Promoting equity in approximations of practice for
mathematics teachers. IGI Global. https://doi.org/10.4018/979-8-3693-1164-6

Barno, E. (2025b). Using digital clinical simulations to support early career teachers’
sensemaking about ambitious and equitable mathematics teaching [Unpublished
doctoral dissertation]. Boston University.

Ball, D. L., & Forzani, F. M. (2011). Building a common core for learning to teach: And
connecting professional learning to practice. American Educator, 35(2), 17–21, 38–
39. https://doi.org/10.1177/0022487114533800

perspectives that may influence a decision at a particular moment. Additionally, designers
of digital clinical simulations need to pay attention to the relationship between the
moment a decision is made and the ways that this decision may relate to a sequential path
of decisions. For this goal, it is important to debrief after the experience to better
understand pre-service teacher decision-making, its possible influences, and its
implications.

Aligning with critiques of practice-based education, we do not believe a digital clinical
simulation should involve practicing only one specific instructional choice (such as pre-
scripted phrases that a teacher can say in a classroom to facilitate discussion or encourage
student thinking). And although classrooms are complicated places, we do feel there is
value in practicing decision-making among multiple possible choices within digital clinical
simulations. By reflecting on the range of potential responses across different moments,
such a simulation design allows pre-service teachers not only to reflect on their own
instructional decision at a particular moment, but also to consider a variety of other
instructional decisions to make within other moments. Pre-service teachers, therefore, can
walk away from a simulation experience with a layered understanding of their own choice,
but also of other choices to use within different moments.

Equitable approaches in mathematics education attempt to move teaching and learning
away from inequitable deficit perspectives that seem to only acknowledge and value a few
students (Coleman et al., 2017). While the field has made a concerted effort in forging a
path toward equitable teaching and learning (Hammond, 2014; Gutiérrez, 2018), there is
still a need to build our understanding to operationalize instructional practices and other
teacher education efforts that support more equitable learning experiences for every
student (NCTM Research Committee, 2018). Even when educators know what to say and
can articulate definitions and examples of equitable mathematics teaching, they often have
difficulties knowing what to do when faced with common dilemmas in a classroom with
real students. Designers, therefore, are in a powerful position to create practice
opportunities to discuss the relationship between instructional decisions and the
ideological perspectives that influence them in relation to inequitable experiences for
young people. By creating digital clinical simulations that carefully surface these
complexities, we hope designers can leverage their ability to craft scenarios that allow pre-
service teachers to try out and unpack complexities about power in the classroom and be
prepared to face such complexities when they enter the classroom.

Page 17Retrieved from: http://www.educationaldesigner.org/ed/volume5/issue18/article76/

Barno, E., Benoit, G., Dietiker, L. (2025). Educational Designer, 5(18).

https://doi.org/10.4018/979-8-3693-1164-6
https://doi.org/10.1177/0022487114533800


Bartell, T. G., Drake, C., McDuffie, A.-R., Aguirre, J. M., Turner, E. E., & Foote, M. Q.
(Eds.). (2019). Transforming mathematics teacher education: An equity-based
approach. Springer. https://doi.org/10.1007/978-3-030-21017-5

Battey, D. (2013). Access to mathematics: A possessive investment in whiteness.
Curriculum Inquiry, 43(3), 332–359. https://doi.org/10.1111/curi.12015

Battey, D., & Leyva, L. A. (2016). A framework for understanding whiteness in
mathematics education. Journal of Urban Mathematics Education, 9(2), 49–80. ht
tps://doi.org/10.21423/jume-v9i2a294

Benoit, G., Barno, E., & Reich, J. (2025). Simulating equitable discussions using practice-
based teacher education in math professional learning. In C. W. Lee, L. Bondurant,
B. Sapkota, & H. Howell (Eds.), Promoting equity in approximations of practice
for mathematics teachers. IGI Global. https://doi.org/10.4018/979-8-3693-1164-6

Berlin, R., & Berry III, R. Q. (2018). Confronting the lies I tell myself. In S. Crespo, S.
CeledónPattichis, & M. Civil (Eds.), Access and Equity: Promoting High-Quality
Mathematics in Grades 3-5. National Council of Teachers of Mathematics

Berry, R. Q. (2008). Access to Upper-Level Mathematics: The Stories of Successful African
American Middle School Boys. Journal for Research in Mathematics Education,
39(5), 464–488. http://www.jstor.org/stable/40539311

Buttimer, C. J., Littenberg-Tobias, J., & Reich, J. (2022). Designing online professional
learning to support educators to teach for equity during COVID and Black Lives
Matter. AERA Open, 8, 233285842110677. https://doi.org/10.1177/2332858421106
7789

Calabrese Barton, A., & Tan, E. (2020). Beyond equity as inclusion: A framework of
“rightful presence” for guiding justice-oriented studies in teaching and learning.
Educational Researcher, 49(6), 433–440. https://doi.org/10.3102/0013189X2092
7363

Calabrese Barton, A., & Tan, E. (2019). Designing for rightful presence in STEM: The role
of making present practices. Journal of the Learning Sciences, 28(4–5), 616–658. h
ttps://doi.org/10.1080/10508406.2019.1591411

Chapin, S. H., & Anderson, N. C. (2013). Classroom discussions in math: A teacher's guide
for using talk moves to support the common core and more, grades K-6 (Vol. 6).
Sausalito, CA: Math Solutions.

Chen, G. A., & Buell, J. Y. (2017). Of models and myths: Asian(Americans) in STEM and
the neoliberal racial project. Race Ethnicity and Education, 21(5), 607–625. http
s://doi.org/10.1080/13613324.2017.1377170

Crespo, S. (2016). Truth, lies, and videotapes: Embracing the contraries of mathematics
teaching. The Elementary School Journal, 117(1), 101–118. https://doi.org/10.108
6/687807

Cohen, J., Wong, V., Krishnamachari, A., & Berlin, R. (2020). Teacher Coaching in a
Simulated Environment. Educational Evaluation and Policy Analysis, 42(2), 208-
231. https://doi.org/10.3102/0162373720906217

Page 18Retrieved from: http://www.educationaldesigner.org/ed/volume5/issue18/article76/

Barno, E., Benoit, G., Dietiker, L. (2025). Educational Designer, 5(18).

https://doi.org/10.1007/978-3-030-21017-5
https://doi.org/10.1111/curi.12015
https://doi.org/10.21423/jume-v9i2a294
https://doi.org/10.21423/jume-v9i2a294
https://doi.org/10.4018/979-8-3693-1164-6
http://www.jstor.org/stable/40539311
https://doi.org/10.1177/23328584211067789
https://doi.org/10.1177/23328584211067789
https://doi.org/10.3102/0013189X20927363
https://doi.org/10.3102/0013189X20927363
https://doi.org/10.1080/10508406.2019.1591411
https://doi.org/10.1080/10508406.2019.1591411
https://doi.org/10.1080/13613324.2017.1377170
https://doi.org/10.1080/13613324.2017.1377170
https://doi.org/10.1086/687807
https://doi.org/10.1086/687807
https://doi.org/10.3102/0162373720906217


Coleman, S. T., Bruce, A. W., White, L. J., Boykin, A. W., & Tyler, K. (2017). Communal
and individual learning contexts as they relate to mathematics achievement under
simulated classroom conditions. Journal of Black Psychology, 43(6), 543–564. http
s://doi.org/10.1177/0095798416665966

Chen, G. A., & Horn, I. S. (2022). A call for critical bifocality: Research on marginalization
in mathematics education. Review of Educational Research, 003465432110700. htt
ps://doi.org/10.3102/00346543211070050

Chen, G.A., Marshall, S.A., & Horn, I. S. (2021). ‘How do I choose?’: Mathematics teachers’
sensemaking about pedagogical responsibility. Pedagogy, Culture & Society, 29(3),
379– 396. https://doi.org/10.1080/14681366.2020.1735497

Driver, M., Zimmer, K., & Murphy, K. (2018). Using mixed reality simulations to prepare
preservice special educators for collaboration in inclusive settings. Journal of
Technology and Teacher Education, 26( 1), 57-77.

Dotger, B. H. (2015). Core Pedagogy: Individual Uncertainty, Shared Practice, Formative
Ethos. Journal of Teacher Education, 66(3), 215–226. https://doi.org/10.1177/002
2487115570093

Dotger, B., & Chandler-Olcott, K. (2022). Clinical Simulations As Signature Pedagogy:
Educator Preparation Across the Disciplines. Harvard Education Publishing Group
(HEPG). https://books.google.com/books?id=PH2gzgEACAAJ

Grossman, P., Compton, C., Igra, D., Ronfeldt, M., Shahan, E., & Williamson, P. (2009a).
Teaching practice: A cross-professional perspective. The Teachers College
Record,111(9), 2055–2100.

Grossman, P., Hammerness, K., & McDonald, M. (2009b). Redefining teaching, re-
imagining teacher education. Teachers and Teaching, 15(2), 273–289. https://doi.o
rg/10.1080/13540600902875340

Gutiérrez, K. D., & Calabrese Barton, A. (2015). The possibilities and limits of the
structure- agency dialectic in advancing science for all. J Res Sci Teach, 52(4), 574–
583. https://doi.org/10.1002/tea.21229

Gutiérrez, R. (2018). The need to rehumanize mathematics. In I. Goffney, R. Gutiérrez,
and M. Boston (Eds.), Annual perspectives in mathematics education:
Rehumanizing mathematics for Black, Indigenous, and Latinx Students (pp. 1–10).
National Council of Teachers of Mathematics.

Hammond, Z. (2014). Culturally Responsive Teaching and The Brain: Promoting
Authentic Engagement and Rigor Among Culturally and Linguistically Diverse
Students. Corwin Press.

Hand, V. (2012). Seeing culture and power in mathematical learning: Toward a model of
equitable instruction. Educational Studies in Mathematics, 80(1), 233–247. http
s://doi.org/10.1007/s10649-012-9387-9

Herbst, P., Chazan, D., Chen, C.-L., Chieu, V.-M., & Weiss, M. (2011). Using comics-based
representations of teaching, and technology, to bring practice to teacher education
courses. ZDM, 43(1), 91–103. https://doi.org/10.1007/s11858-010-0290-5

Page 19Retrieved from: http://www.educationaldesigner.org/ed/volume5/issue18/article76/

Barno, E., Benoit, G., Dietiker, L. (2025). Educational Designer, 5(18).

https://doi.org/10.1177/0095798416665966
https://doi.org/10.1177/0095798416665966
https://doi.org/10.3102/00346543211070050
https://doi.org/10.3102/00346543211070050
https://doi.org/10.1080/14681366.2020.1735497
https://doi.org/10.1177/0022487115570093
https://doi.org/10.1177/0022487115570093
https://books.google.com/books?id=PH2gzgEACAAJ
https://doi.org/10.1080/13540600902875340
https://doi.org/10.1080/13540600902875340
https://doi.org/10.1002/tea.21229
https://doi.org/10.1007/s10649-012-9387-9
https://doi.org/10.1007/s10649-012-9387-9
https://doi.org/10.1007/s11858-010-0290-5


Herbst, P., Chieu, V., & Rougee, A. (2014). Approximating the practice of mathematics
teaching: What learning can web-based, multimedia storyboarding software
enable? Contemporary Issues in Technology and Teacher Education, 14(4), 356-
383.

Jett, C. C., Yeh, C., & del Rosario Zavala, M. (2022). From Argumentation to Truth-Telling:
Critical Race Theory in Mathematics Teacher Education. Mathematics Teacher
Educator, 10(3), 223-230. https://doi.org/10.5951/MTE.2022.0007

Langer-Osuna, J. M. (2017). Authority, identity, and collaborative mathematics. Journal
for Research in Mathematics Education, 48(3), 237-247. https://doi.org/10.5951/jr
esematheduc.48.3.0237

Langer-Osuna, J. M. (2018). Exploring the central role of student authority relations in
collaborative mathematics. ZDM, 50(6), 1077-1087. https://doi.org/10.1007/s1064
9-020-09962-3

Leyva, L. A. (2017). Unpacking the Male Superiority Myth and Masculinization of
Mathematics at the Intersections: A Review of Research on Gender in Mathematics
Education. Journal for Research in Mathematics Education JRME, 48(4), 397-433.
https://doi.org/10.5951/jresematheduc.48.4.0397

Louie, N. L. (2017). The culture of exclusion in mathematics education and its persistence
in equity-oriented teaching. Journal for Research in Mathematics Education,
48(5), 488–519. JSTOR. https://doi.org/10.5951/jresematheduc.48.5.0488

Louie, N. (2019). Agency Discourse and the Reproduction of Hierarchy in Mathematics
Instruction. Cognition and Instruction, 38(1), 1–26. https://doi.org/10.1080/0737
0008.2019.1677664

Martin, D. B. (2009). Researching race in mathematics education. Teachers College
Record, 111(2), 295–338. https://doi.org/10.1177/01614681091110020

Martin, D. B. (2012). Learning mathematics while Black. The Journal of Educational
Foundations, 26(1&2), 47–66.

McDonald, M., Kazemi, E., & Kavanagh, S. S. (2013). Core Practices and Pedagogies of
Teacher Education: A Call for a Common Language and Collective Activity. Journal
of Teacher Education, 64(5), 378-386. https://doi.org/10.1177/0022487113493807

Mendoza, E., Hand, V., van Es, E. A., Hoos, S., & Frierson, M. (2021). ‘The ability to lay
yourself bare’: Centering rupture, inherited conversations, and vulnerability in
professional development. Professional Development in Education, 47(2-3), 243-
256. https://doi.org/10.1080/19415257.2021.1891955

NCTM Research Committee. (2018). Asset-based approaches to equitable mathematics
education research and practice. Journal for Research in Mathematics Education,
49(4), 373– 389. https://doi.org/10.5951/jresematheduc.49.4.0373

Reich, J., Kim, Y., Robinson, K., Roy, D., & Thompson, M. (2018). Teacher Practice
Spaces: Examples and Design Considerations. https://doi.org/10.31235/osf.io/ewn
2g

Page 20Retrieved from: http://www.educationaldesigner.org/ed/volume5/issue18/article76/

Barno, E., Benoit, G., Dietiker, L. (2025). Educational Designer, 5(18).

https://doi.org/10.5951/MTE.2022.0007
https://doi.org/10.5951/jresematheduc.48.3.0237
https://doi.org/10.5951/jresematheduc.48.3.0237
https://doi.org/10.1007/s10649-020-09962-3
https://doi.org/10.1007/s10649-020-09962-3
https://doi.org/10.5951/jresematheduc.48.4.0397
https://doi.org/10.5951/jresematheduc.48.5.0488
https://doi.org/10.1080/07370008.2019.1677664
https://doi.org/10.1080/07370008.2019.1677664
https://doi.org/10.1177/016146810911100208
https://doi.org/10.1177/0022487113493807
https://doi.org/10.1080/19415257.2021.1891955
https://doi.org/10.5951/jresematheduc.49.4.0373
https://doi.org/10.31235/osf.io/ewn2g
https://doi.org/10.31235/osf.io/ewn2g


Reich, J. (2022). Teaching drills: Advancing practice-based teacher education through
short, low-stakes, high-frequency practice. Journal of Technology and Teacher
Education, 30(2), 217–228.

Self, E. A., & Stengel, B. S. (2020). Toward anti-oppressive teaching: Designing and
using simulated encounters. Harvard Education Press.

Shah, N. (2017). Race, ideology, and academic ability: A relational analysis of racial
narratives in mathematics. Teachers College Record, 119(7), 1–42. https://doi.org/1
0.1177/016146811711900705

Shaughnessy, M., Ghousseini, H., Kazemi, E., Franke, M., Kelley-Petersen, M., &
Hartmann, E. S. (2019). An investigation of supporting teacher learning in the
context of a common decomposition for leading mathematics discussions. Teaching
and Teacher Education, 80, 167–179. https://doi.org/10.1016/j.tate.2019.01.008

Smith, M. S., & Stein, M. K. (2018). 5 Practices for Orchestrating Productive Mathematics
Discussions. Reston VA, USA: The National Council of Teachers of Mathematics,
Inc. https://pubs.nctm.org/view/book/9780873538015/9780873538015.xml

Sullivan, F., Hillaire, G., Larke, L. & Reich, J. (2020). Using Teacher Moments during the
COVID-19 Pivot. Journal of Technology and Teacher Education, 28(2), 303-313.
Waynesville, NC USA: Society for Information Technology & Teacher Education.
Retrieved February 22, 2023 from https://www.learntechlib.org/primary/p/21617
1/

Philip, T. M., Souto-Manning, M., Anderson, L., Horn, I., J. Carter Andrews, D., Stillman,
J., & Varghese, M. (2019). Making justice peripheral by constructing practice as
“core”: How the increasing prominence of core practices challenges teacher
education. Journal of Teacher Education, 70(3), 251–264. https://doi.org/10.1177/
0022487118798324

Thompson, M., Owho-Ovuakporie, K., Robinson, K., Kim, Y. J., Slama, R., & Reich, J.
(2019). Teacher Moments: A digital simulation for preservice teachers to
approximate parent–teacher conversations. Journal of Digital Learning in Teacher
Education, 35(3), 144–164. https://doi.org/10.1080/21532974.2019.1587727

Yeh, C., & Rubel, L. (2020). Queering mathematics: Disrupting binary oppositions in
mathematics pre-service teacher education (pp. 227–243). Cham: Springer
International Publishing. https://doi.org/10.1007/978-3-030-44292-7_11

Page 21Retrieved from: http://www.educationaldesigner.org/ed/volume5/issue18/article76/

Barno, E., Benoit, G., Dietiker, L. (2025). Educational Designer, 5(18).

https://doi.org/10.1177/016146811711900705
https://doi.org/10.1177/016146811711900705
https://doi.org/10.1016/j.tate.2019.01.008
https://pubs.nctm.org/view/book/9780873538015/9780873538015.xml
https://www.learntechlib.org/primary/p/216171/
https://www.learntechlib.org/primary/p/216171/
https://doi.org/10.1177/0022487118798324
https://doi.org/10.1177/0022487118798324
https://doi.org/10.1080/21532974.2019.1587727
https://doi.org/10.1007/978-3-030-44292-7_11


About the Authors

© ISDDE 2025 - all rights reserved unless specified otherwise

Barno, E., Benoit, G., Dietiker, L. (2025) Designing Digital Clinical Simulations to Support Equitable Mathematics Teaching.
Educational Designer, 5(18). ISSN 1759-1325

Retrieved from: http://www.educationaldesigner.org/ed/volume5/issue18/article76/

Dr. Erin Barno (ebarno@ets.org) is an associate
measurement scientist in K-16 mathematics education at ETS.
Erin bridges her background in mathematics teaching and
mathematics teacher education with educational technology
design, assessment, and research. Erin’s research leverages
educational technology to create learning opportunities,
particularly in how teachers develop an awareness of their
choices and changing critical consciousness and students have
access to rigorous and culturally relevant mathematical tasks.
Due to the persistent message that mathematics teaching and

learning is politically neutral, her work analyzes mathematics teacher learning and student
mathematical tasks to make sense of if and how ambitious and equitable mathematics
teaching occurs in the classroom. Her expertise is designing within and facilitating
mathematics teacher learning using digital platforms that leverage co-design and explore
possibilities with large-language models. Before joining ETS, Erin earned her M.S.T. in
secondary mathematics education at Boston College and was a former secondary
mathematics teacher and instructional coach in the greater Boston area. Following this,
she earned her Ph.D. in STEM curriculum and instruction at Boston University and
worked as a research affiliate at the MIT Teaching Systems Lab.

Dr. Gregory Benoit (Dr. GB – Gbenoit1@bu.edu) is a
lecturer in math education at Boston University Wheelock
College of Education & Human Development as well as the
Assistant Director for the Earl Center for Learning &
Innovation. He uses his experiences as a graduate of, and
former teacher in, the Boston Public Schools as an anchor for
his research in understanding and designing expansive
mathematical spaces that nurture strong positive mathematics
identities for both teachers and students. With a strong
commitment to creativity, equity, and justice, Dr. Benoit

critically examines mathematics popular culture artifacts and designs digital simulations
and other practice spaces that center the culturally responsive teaching of mathematics.
His research interests also includes gamification and game-based learning in mathematics.

Dr. Leslie Dietiker (dietiker@bu.edu) is an Associate
Professor of Mathematics Education at Wheelock College of
Education & Human Development, Boston University. She
also serves as the Associate Dean of Research. Prior to
academia, she taught high school mathematics in San
Francisco, CA for 17 years and has co-authored seven
mathematics textbooks with CPM Educational Program. Her
research analyses the forms of mathematics curriculum and
how they support teachers and teaching practices.

Page 22Retrieved from: http://www.educationaldesigner.org/ed/volume5/issue18/article76/

Barno, E., Benoit, G., Dietiker, L. (2025). Educational Designer, 5(18).

http://www.educationaldesigner.org/ed/volume5/issue18/article76/
mailto:ebarno@ets.org
mailto:Gbenoit1@bu.edu
mailto:dietiker@bu.edu

