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This study analyzed elementary preservice teachers’ (PST)
participation in an equity-oriented digital clinical simulation
administered in a science methods course. Using the Teacher
Moments’ open access platform, PSTs completed the
simulation, To Intervene or Not, about two students from
historically minoritized communities who appeared disengaged
during their fourth-grade science class. PSTs are put in the
position of student teachers who are asked to identify causes for
the classroom teacher’s inaction, propose interventions, and
reflect on their roles as teachers. A qualitative analysis of their
responses showed that PSTs posed a range of productive
questions, proposed a variety of viable interventions, and
expressed an ethic of care, in which they saw themselves as
responsible for the well-being and success of all students.
Findings and implications for using equity-oriented simulations
in teacher education are discussed.

Simulations are often used in professional settings such as military
training, aviation training, medical schools, and teacher education
programs to engage participants in challenging situations (Rooney &
Nystrom, 2018). They provide safe spaces for making decisions or
engaging with actions that do not have immediate real-life consequences
but serve to prepare participants to think and act like professionals when
encountering new challenges. According to Lateef (2010), simulations can
be used effectively in fields that require technical and functional training,
developing problem-solving and decision-making skills, and enhancing
interpersonal and communication skills.
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In teacher education, simulations have been used to address a wide range
of professional goals that range from supporting preservice teachers’
(PSTs) ability to negotiate parental concerns (Dotger et al., 2009;
Thompson et al., 2019) and practice the skills of eliciting and probing
student knowledge through clinical role-playing (Thompson et al., 2022),
to enhancing in-service teachers’ equity-promoting behaviors (Littenberg-
Tobias et al., 2021). Additionally, simulations have been used to support
PSTs’ ability to recognize inequitable student participation and motivate
action (Self & Stengel, 2020). Simulations used in teacher education
programs provide safe and scaffolded experiences that help develop PSTs’
propensity to act equitably.

Equity-oriented interventions in teacher education programs are typically
embedded in various programmatic configurations, curricular settings,
pedagogical approaches, or teaching and learning activities (Liao et al.,
2022). Most have been shown to lead to changes in the participants’
dispositional qualities, which include “(1) raising awareness of inequity;
(2) (re)examining assumptions about inequity; (3) positioning as agents
of addressing inequity; (4) developing commitment to equity” (Liao et al.,
2022, p. 7).

Studies that focus on teaching and learning activities use a variety of
approaches that include equity audits and digital vignettes. Even though
none of the interventions cited in a recent review were reported to have
used simulations (Liao et al., 2022), the number of studies on the role of
digital simulations in promoting equity and equitable mindsets in K-12
teacher and teacher education has been rising in recent years (Dutt et al.,
2021; Sullivan et al., 2020).

This descriptive study contributes to the emerging literature on PSTs’
participation in equity-oriented simulations. The simulation developed
and used in this study was designed to activate PSTs’ dispositions to act
equitably in the context of teaching elementary science, thus addressing a
critical aspect of science, technology, engineering, and mathematics
(STEM) teacher education that has been understudied. The study’s three
research questions are aligned with the simulation’s prompts:

1. What questions do PSTs raise when encountering students
trapped in inequitable learning situations?

2. What interventions do PSTs propose to support students’
equitable engagement in elementary science? and,

3. How do PSTs reflect on their role as teachers after participating in
this simulation?

Evidence gathered from responses to these questions provides a window
into PST’s initial lines of reasoning when confronted with inequitable
student participation in science class and the ways they view their roles
and responsibilities under these circumstances.
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Conceptual Framework

Promoting an equity-oriented mindset is an important goal for teacher
preparation programs. An education equity mindset is defined “as a set of
perceptions and motivations that lead to actions aligned with how
individuals perceive equity situations in education.” (Nadelson et al.,
2022, p. 60). Nadelson et al. (2019) identified eight components of an
education equity mindset that characterize teachers. These attributes
include engaging in culturally responsive teaching practices, student-
centered learning, informal leadership, taking responsibility for student
success, holding the belief that all students can succeed, knowing and
understanding student populations, working to provide access for all, and
advocating for community needs. Furthermore, they conceived these
attributes as occurring on a spectrum that ranges from weak to strong (see
Figure 1).

Figure 1
The Education Equity Mindset Spectrum

WEAK EpucatioN EQuiTy STRONG EpucATION EQUITY
MINDSET MINDSET

* Culturally Neutral Culturally Responsive

* Teacher-Centered Learning Student-Centered Learning

* Leadership Hierarchy Informal Leadership

* Students Responsible for Takes Responsibility for
Success Student Success

* Only Some Students can All Students can Succeed
Succeed Know and Understand Student

* Treat All Students the Same Populations

* Access for the Deserving Access For All

* Ignores Equity Needs Advocates for Equity Needs

Weak Mindset EDUCATION EQUITY MINDSET

Note. Reprinted with permission from “Is equity on their mind? Documenting teachers’
education equity mindset,” by L.S. Nadelson, R.G. Miller, H. Hu, N.M. Bang, & B. Walthall,
2019, World Journal of Education, 9, p. 27.

A complementary perspective that can further describe these
characteristics in concrete terms is found in Rodriguez’s (2015) proposed
dimension of engagement, equity, and diversity intended to complement
the three-dimensional performance expectations in the Next Generation
Science Standards (NGSS Lead States, 2013). Components of this
dimension are articulated in terms of specific actions that teachers can
integrate into standards-aligned science teaching and assessment
practices.

Examples of actions under engagement include attending to culturally
relevant content and using various instructional strategies. Under equity,
actions include ensuring that students with limited language proficiency
have access to resources and providing accommodations for those facing
resource limitations. Under diversity, actions include encouraging
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students to tie cultural/ethnic backgrounds to investigations and ensuring
that assessments are culturally sensitive and inclusive (see Rodriguez,
2015, p. 1023). Juxtaposing the frameworks of Nadelson et al. (2019) and
Rodriquez allows the interpretation of ordinary teacher actions, or
intended actions, along a set of variables that characterize an education
equity mindset. Table 1 illustrates how specific teacher actions are situated
within a broader conception of an education equity mindset.

Table 1
Select Attributes of an Education Equity Mindset and Corresponding
Actions in the Dimension of Engagement, Equity, and Diversity

Dimension of Engagement, Equity, and
Diversity
(Rodriguez, 2015)

Education Equity Mindset
(Nadelson et al., 2019)

Culturally responsive teaching.
- Content is socially relevant (e.g., tied to everyday

Students’ perspectives, cultures life and to students’ concerns) (Engagement)
and experiences are recognized - Content is culturally relevant (i.e., responsive to
and respected in the learning the classroom’s cultural/ ethnic diversity and/or
environment. (p. 27) lack of it) (Diversity)
Student-centered learning - A variety of pedagogical strategies are used within
every lesson focused on student-centered and
Students are often engaged in collaborative learning (Engagement)
meaningful learning - Students work in small groups (Engagement)
opportunities that draw upon - Differentiated instruction is provided (Equity)
students’ personal - A variety of grouping approaches are used
experiences. (p. 29) (Equity)

- Students are encouraged to tie cultural/ethnic
backgrounds to
investigations/activities/discussions (Diversity)

Knows and understands student - Students’ family composition and variety of
populations and their needs. circumstances are seen as resources for building
community and enhancing learning (Diversity)
Teachers understand student
views and support their interests
and needs (p. 30)

Believes in access for all. - Each student has equal access to participate
Teachers work to provide access | (Equity)
to quality education (p. 29)

One way to improve teacher candidates’ preparedness to confront
educational inequities is to expose them to inequitable teaching situations
in their teacher preparation program. These situations can be embedded
in simulations within coursework to provide additional opportunities to
approximate practice. Grossman et al. (2009) defined approximations of
practice as “opportunities for novices to engage in practices that are more
or less proximal to the practices of a profession” (p. 2058).

The capacity of simulations to approximate practice is one of the main
reasons professional settings such as nursing, aviation, and teacher
education use them. Approximating some elements of teaching practice
allows teacher educators to support PSTs’ development of desired
dispositions and skills in a safe learning environment. One of the main
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benefits of using interactive simulations is creating a level of discomfort
that activates PSTs’ sense of "pedagogical responsibility," which provokes
the participating teacher to action (Self & Stengel, 2020, p. 59).

Two types of simulations are typically used to accomplish this goal: live
actor clinical simulations and digital clinical simulations. The simulation
interaction model (SIM; Dotger et al., 2010) and the SHIFT model (Self &
Stengel, 2020) employ live actors who are trained to respond
improvisationally to participants. Dotger has used SIM to develop school
leaders’ and teachers’ knowledge and skills (Dotger, 2011; Dotger et al.,
2009). Digital clinical simulations are patterned after the live actor
simulation model, whereby the scenario’s author embeds what the actors
might say into the simulation either in the form of text, video, or voice, to
which the participant provides an audio response (Hilliare et al., 2022).
Teacher Moments, for example, offers an open-access authoring and
simulation environment, whereby teacher educators can author a scenario
or assign one from the existing bank of over 600 simulations to their PSTs
to complete. (For more details, see Hillaire et al., 2022; Thompson et al.,
2019).

The scenarios follow a typical structure that begins with presenting the
educational context, after which participants anticipate potential
interactions, respond to critical situations, and reflect on their role as
teachers. (e.g., Barlow et al., 2023; Sullivan et al.,, 2020). The
standardization of digital clinical simulations allows the administration
and systematic analysis of participant responses at scale.

This study builds on findings from the growing research on digital clinical
simulations in teacher education by describing the range of PSTs’
questions, proposed interventions, and reflections as they face clear
instances of educational inequity. Additionally, this study is significant to
science teacher educators keen on supporting PSTs’ ability to enact
equitable and inclusive science teaching strategies. Analyzing how PSTs
interact with different decision points in the scenario provides a window
into their thinking. It generates questions about how teacher educators
can promote PSTs’ development of strong equity mindsets using digital
clinical simulations.

Methods

Study Context

This study took place in multiple sections of an undergraduate elementary
science methods course over three semesters (spring 2021, fall 2021, and
spring 2023) at a mid-Atlantic university in the United States. PSTs
typically enroll in this required course in the 3rd year of the elementary
teacher education program before beginning their student teaching.
Equity is a central theme in the course. It is woven into the fabric of its
ambitious science teaching readings, discussions, and assignments that
emphasize the goal of helping “students of all backgrounds to deeply
understand fundamental science ideas, participate in practices of science,
solve authentic problems together, and learn how to continue learning on
their own.” (Windschitl et al., 2018, p. 3).
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Supporting students’ equitable engagement with science is further
emphasized in target readings of equity case studies (NGSS Lead States,
2013) and culturally relevant pedagogy (Ladson-Billings, 2011; Rodriquez,
2015). In recent years, two equity-oriented digital clinical simulations
were added as homework assignments to provide PSTs with opportunities
for practice (Bell, 2019) using the Teacher Moments platform, hosted and
supported by MIT’s Teaching Systems Lab (see
https://teachermoments.mit.edu/). This study analyzes PSTs’
engagement with one of the simulations.

Simulation Purpose and Description

The scenario within the Teacher Moments simulation, To Intervene or
Not, was inspired by anecdotal observations told in class casually, though
infrequently, by PSTs during field debriefing sessions. While these
anecdotes shocked the instructor and the PSTs, they led to productive
discussions regarding the short- and long-term impact of the teacher’s
failure to act in the interest of the children, denying them access to and
participation in science learning. As such, these anecdotes constituted
realistic accounts that held a strong educative value, forming, by default,
valuable critical incidents that awaken PSTs’ pedagogical responsibility,
prompting them to identify underlying issues and consider a range of
restorative actions. Faced by such situations, we anticipated that PSTs
would combine knowledge and resources they accumulated from their life
experiences, coursework, and school-based field experience to figure out
what to do, as they might act if they encounter similar situations.

The first author designed the simulation to address these goals using
fictional names for the teacher and the students. Developing this scenario
on the Teacher Moments platform offered some logistical advantages. One
advantage of presenting these critical incidents within this medium is the
ability for each PST to audio-record their responses, which allows their
thoughts to flow naturally as the scenario unfolded. IBM's Watson, which
is a built-in feature of this platform, automatically converts the
participants’ audio responses into text. After engaging with the scenario
individually in their own time, a debriefing class session followed to
discuss PSTs’ differing views, including the relative effectiveness of their
proposed interventions and their perceptions of their roles as teachers.

In the simulation To Intervene or Not, each PST takes on the role of a
student teacher placed in Ms. Jones’ fourth-grade science classroom. In
this role, the PST notices two students not engaging with science class even
though they seem to be doing well in other subjects and specials. From a
simulation authoring perspective, this specific detail was intentionally
included to set up the case as a teaching, not a student, issue.

Josh is African American, and Leah is Latina. When approached
individually by the student teacher, Josh asks to be left alone, and Leah
looks puzzled and ignores them. After asking for guidance, Ms. Jones tells
the student teacher not to worry, as the students have issues. The PST is
prompted to ask questions to learn more about the situation. Ms. Jones
provides additional context. She tells the PST that Josh is being raised by
his grandmother, has good academic potential, and has not been
diagnosed with learning difficulties. She believes that he does not seem to
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get enough sleep or support for his homework at home and that his
grandmother did not attend the parent-teacher conference. Ms. Jones has
tried to engage him in the past, but he seems disinterested. She concludes
that giving Josh a “break” during class is okay because he has a challenging
home environment. She tells the PST they are welcome to experiment with
different ways to engage Josh.

A decision point follows where the PST must decide whether to intervene
to support Josh’s engagement in science. If they decide to intervene, they
are prompted to propose three actions to help improve Josh’s engagement.
Once they do so, they are asked to justify their choices regarding why they
believe these actions will improve Josh’s engagement. If they decide not to
intervene to support Josh, PSTs are prompted to justify their decision.

Following this scenario, Ms. Jones provides more context about Leah. She
shares that Leah’s family immigrated to the US 2 years ago and her parents
have trouble communicating in English. She further notes that
Leah’s English language skills are below grade level, so she has difficulty
following instructions or using academic language properly. Leah’s
parents do not attend parent-teacher conferences. Despite Ms. Jones’
effort to include new science vocabulary on a Word Wall and carefully
review new terms, she notices that Leah struggles and seems confused
even about seemingly easy instructions. Ms. Jones does not know Spanish
and has no idea how to help Leah keep up with her classmates.

She gives the PST an option to find ways to support Leah's learning. At this
decision point, if the PST chooses to intervene, they are prompted to offer
three ways to support Leah. This is followed by another prompt to justify
them. If the PST does not intervene, they are asked to justify their decision.
The scenario concludes with asking the PST to reflect on their role as a
teacher, followed with additional questions that relate to their engagement
with the scenario. Because these additional questions were not relevant to
this study’s research questions they were not included in the analysis.
Figure 2 provides simulation snapshots from the Teacher Moments
platform.

In setting up the simulation for data collection and analysis, the course
instructor (first author), created a cohort link for each participating
section, and set up the task as a course assignment shared with PSTs on
the course’s learning management system. Once PSTs accessed the
simulation, the first page they encountered provided a consent agreement
to which they must respond (see Figure 2, first image). Details of the
simulation then proceed in the way described earlier. Each successive
frame has new information or prompts the PST for a response. The PST
audio records their response by tapping the microphone icon on the screen
(Figure 2).

Study Participants

The participants consisted of elementary teacher education majors, mostly
white females, enrolled in a science methods course in Year 3 in the
elementary teacher education program. The simulation was assigned as
homework during the 10th week of the semester (total 14 weeks) following
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a previous class session in which PSTs read and discussed equity issues in
science education (e.g., NGSS Lead States, 2013; Rodriguez, 2015).

Figure 2

Sample Screenshots From the Simulation as They Appear On the

Teacher Moments Platform

Tointervene... or not?! (A)

This scenario prompts preservice teachers to consider a range of
effective interventions they may want to implement to support the
success of two minority students facing learning challenges in the

Josh - Background

Ms. Jones mentions that Josh is being raised by his grandmother. Ms. Jones
tells you that he has a good academic potential and has not been diagnosed
with any learning difficulties. However, he does not seem to get enough sleep or

science classroom. support for his homework at home. His grandmother did not attend the parent-
teacher conference, and even though Ms. Jones has tried to engage him in the
past, he seems disinterested. She says that because Josh has a difficult home
Consent Agreement environment, it is okay to give him a “break" during class.

rchers in the MIT Teaching

Educators and rese;

She tells you that you are welcome to experiment with different ways to engage
Josh.

nses in

xper d

As you reflect on her response, you decide to

eachers for the

All data you enter is protected by MIT's IRB review

procedures

None of your personal information will be shared.

Josh - Do nothing =

Yes, | consent No, | do not consent

Josh - Interventions to improve engagement =

‘Why did you decide to let Josh "have a break" t:luringn
science class?

What are three actions you might want to try to
improve Josh's engagement in science class?

O,

»  0:.00/0:00 - » 0:00/0:00

O]

Data obtained from 111 PSTs who consented for their data to be used were
analyzed on three key junctures in the scenario related to PSTs’ questions
about the students’ context, their interventions to support Josh and Leah,
and reflections on their roles as teachers. Due to incomplete or missing
responses, the number of analyzed responses differed across the various
prompts. For example, for the questions prompt, data were analyzed from
101 participants. As for interventions, responses analyzed for Josh were
from 91 participants, and those for Leah were from 89. For reflection on
their role as teachers prompt, responses were analyzed from 100
participants.

Data Collection and Analysis

The simulation was authored and administered on the Teacher Moments
platform. Data for consenting PSTs were retrieved, deidentified, and
consolidated for analysis. Even though the PSTs’ audio responses were
converted by IBM’s Watson, the authors checked PSTs’ responses for
transcription accuracy and corrected voice-to-text conversion before data
analysis.
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A qualitative descriptive design was used to identify salient features in
PSTs’ responses to the simulation prompts because it involves applying an
interpretive, naturalistic approach to describe and understand the
diversity of PSTs’ ideas (Denzin & Lincoln, 1998). We described and
interpreted PST responses using qualitative content analysis, as it is
deemed appropriate for “focusing on the explicit description of the content
of communication with a limited reflection on its implicit meaning”
(Vaismoradi et al., 2016, p. 101).

Four main sets of PST responses were analyzed in this simulation. We read
PSTs’ responses for each data set and used open codes to classify their
content. The first pertains to questions PSTs asked Ms. Jones as they
explored potential reasons that might explain students’ actions. The
second set follows the decision point on whether to intervene on behalf of
Josh and focuses on analyzing interventions PSTs proposed to support
Josh’s engagement. The third set followed PSTs’ decisions as to whether
to intervene to support Leah’s engagement and analyzed their proposed
interventions. Responses that included less than two interventions were
considered incomplete/missing and excluded from the analysis. The
fourth dataset pertained to PSTs’ reflections on their teacher role.

We conducted an inductive content analysis by reading and open-coding
PSTs’ questions, their proposed interventions for each child, and their
reflections on their roles as teachers. Similar open codes were grouped and
used to establish categorical codes then compiled in the codebook
(Saldafia, 2013). We coded the selected data independently using the
established categorical codebook, assigning each proposed intervention to
a categorical code.

Once we established the variety of types of interventions, we reanalyzed
the data to include the type and the frequency of each type to document
which types occurred more frequently than others. We discussed
discrepancies and revised the codebook for clarification. We coded the
data a second time using the revised codebook and calculated intercoder
reliability for each dataset using Cohen’s Kappa coefficient (Cohen, 1960).
These values are reported with the results in Tables 2 and 4.

Results

Research Question 1

We classified PST’s questions for Ms. Jones into six different types. The
first category, “Definition of issues,” refers to queries about what the
teacher meant when she stated that the students have “issues.” This
category was the largest, with almost half (49.5%) of the responses
inquiring how the teacher defined issues and what issues the teacher
thought the students had. Almost one third (32.7%) of responses pertained
to questions about current or past “Behavior of students in other
classes.” About a third (31.7%) of responses were grouped into the “Action
of teacher or school (past or present)” category. Questions within this
category focused on actions that Ms. Jones or the school might have
previously tried with students, including any accommodations.
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Almost a third of responses (28.7%) included questions about Ms. Jones,
which fell into the “Comments on teacher’s response” category. These
responses expressed surprise at her lack of concern, passed judgments on
her lack of action, or advocated for the students. The “Home life” category
(28.7%) included responses in which PSTs wanted to know more about the
student’s home life or cultural background. About a quarter of responses
(26.7%) were in the category of “Asks why the teacher thinks they have
issues.” The final category, “Steps to help” (21.7%), included responses
about steps to take to help the students or how might the PSTs help the
students. Figure 3 provides an overview of the types of questions asked.

Figure 3
Percentage of Responses by Question Type
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The Cohen’s Kappa interrater reliability coefficient between the two
researchers was calculated for each category and ranged from .8 to 1, as
detailed in Table 2.

Research Question 2

The types of interventions that PSTs proposed to support students’
equitable engagement in elementary science fell into six distinctive
categories: Relational, Curriculum and Instruction, Noncognitive
Interventions, Peers, Support, and External Resources. The Relational
category includes attending to the student's well-being, familial
relationships, advocating and caring for the student, and culturally
relevant pedagogy. The Curriculum and Instruction category captures
interventions that modify content or instructional strategies, such as
making content meaningful to students, using technology, allowing
students choices, and adding visuals and hands-on activities. The
Noncognitive category includes moving the student’s seat, giving the
student breaks, allowing them to take a walk, giving them a job in the
classroom, and rewarding the student.
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Table 2

Percentage of Responses in Each Question Category, Corresponding
Cohen’s Kappa Interrater Reliability, and Sample Responses

Category Cohen’s
of Kappa

Questions | Percentages | Coefficient Sample Responses

Definition 49.5% .92 “I want to know what specific issues the

of issues 50/101 students have and how it affects their
learning” PST50

Behavior of 32.7% .88 “I want to ask Ms. Jones if they do this

students in 33/101 during every subject. What differences

other she notices between each subject and

classes also when I ask her if she's ever like sat

and/or past down and talked to them because
maybe there's something else going
on..” PST108

Action of 31.7% .94 “How long has this been going on?

teacher or 32/101 Have you asked why they seem

school unengaged? What have you tried so

(past or far?” PST77

present)

Home life 28.7% 1 “I would want to know why she said the

29/101 word issues I think she could have

talked more about their social
emotional status and kind of what was
going on with that. I don't think issues
is the appropriate word. I think she
could maybe dive into more about
what's going on with their home life,
how their performance is in the
classroom like grade wise and kind of
maybe ask her what else she's noticed
throughout the school year and what
she does to help them when they're
struggling or they get frustrated” PST65

Comments 28.7% .80 “I want to know why she did not

on 29/101 intervene and and [sic] just say they

teacher’s have issues” PST17

response

Why the 26.7% 1 “Why do you say that? What "issues"

teacher 27/101 are you referring to? Have you tried to

thinks that help them before? If so, what worked

students and what did not work? How is their

have issues home lives? What are their stories?”
PST47

Steps to 21.7% .81 “a few questions that I have Ms. Jones,

help 22/101 one of the questions is why did she
respond this way and what are we going
to do to help the students? I think that
it was wrong to use the word issues and
that we need to worry about students
and make sure that they're engaged in
the classroom. So my question is
focused on what can we do to help these
students?” PST73
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The Peer category includes interventions that mention placement with a
partner or group work. The Support category is one-on-one support, such
as pulling the student aside for extra help. The External Resources
category includes the outside assistance of a social worker, English
language learners (ELL) teacher, or paraprofessional and may include
consulting other teachers for ideas. Table 3 presents examples of these
categories.

Even though interventions for both children were assigned the same
codes, there was a marked difference in the extent to which PSTs
referenced interventions along the Relational, Peer, and External
Resources, reflecting how they interpreted the children’s backgrounds
relative to their prior knowledge and experiences. Some intervention
categories were proposed at a higher percentage for Josh than for Leah
and vice versa (see Figure 3). Examples of categories that were tapped at
a higher frequency for Josh than for Leah were the Peers and Noncognitive
interventions categories. The interventions proposed at a higher frequency
for Leah than for Josh belonged to the Curriculum and Instruction and
External Resources categories.

Table 3
Examples of Each Intervention Type
Inte;"v ention Example for Josh Example for Leah
ype
Relational “Trying to get to know him and “I'would first try to learn
who he is outside of school” PST75 certain words in Spanish to
help communicate with her so
she feels a little bit more
comfortable.” PST59
Curriculum and | “Iwould...try to relate the science “You know when it comes to
Instruction to things that Josh cares about if vocabulary words maybe you
there are things outside of class know giving Leah like a
that are interesting to Josh then picture book to understand the
relating the science content to that words a little bit better
Josh more interested. Another because she can't really
thing that I would suggest to the understand them in
teacher...is encouraging more English...also using
student-centered discussion differentiated ways of teaching
instead of being lectured at Josh the material the student isn't
could be would be more beneficial going to understand it because
for Josh” PST79 she is does not speak English
as well using pictures or videos
or something that she can
easily and more understand as
well.” PST67
Noncognitive “I would take would be to allow “Similar to Josh I think I
Interventions him breaks when he needs” PST73 would maybe give her a job in
the lesson as the teacher's
helper again so she really feels
connected to the lesson and
will better understand what's
going on” PST32
Peers “I might also ask him if he would “One of the best interventions
like to work with his friends in for ELL students is small
class during assignments or group instruction or partner

532




Contemporary Issues in Technology and Teacher Education, 24(4)

Intervention Example for Josh Example for Leah
Type
activities to try to increase his activities because they can
motivation and engagement.” help learn off their peers and
PST66 build off each other's
knowledge and they may feel
more comfortable in this type
of environment rather than a
whole class setting” PST6
Support “The last action I may take to “I'would try and just sit with
try...is to work with him her trying to explain it as best
individually so while the main I can try to keep her on track
teachers up there teaching I could as best as I can give her some
sit with him and work to work with | one on one time with other
him through the science lesson students are working on other
that's going on at the moment and independent assignments just
maybe he's like that because he's trying to keep her on the same
confused and he doesn't know track as everyone else” PST107
science well so having a little bit of
guidance may help him” PST31
External “The third way would be to getting “The first thing I might do is
Resources in contact with someone who could | approach the teacher and ask
support Josh and investigate if there are any bilingual care
what's going on at home that's professionals within the school
causing him to lose sleep” PST 58 that can come help support
Leah during certain times of
the school day just to give her
some extra help.” PST7
Figure 4

Comparison Between the Types of Interventions PSTs Proposed for Josh

and Leah
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These noted differences possibly reflect variations in PST’s knowledge of
or confidence in identifying suitable interventions for Josh and Leah.
Cohen’s Kappa interrater reliability coefficient ranged between .94 to 1 for
Josh and .83 to .98 for Leah. Table 4 presents the percentage of proposed
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interventions by type and the corresponding interrater reliability
coefficients.

Table 4
Percentage of Types of Proposed Interventions and Corresponding
Cohen’s Kappa Interrater Reliability Coefficient for Josh and Leah

% of
Interventions
(rounded) Cohen’s Kappa Coefficient
Josh Leah Josh Leah
Types n =269 n =262 n =269 n =262

Relational 26% 17% .94 .98
Curriculum and 33% 47% .95 .98
Instruction
Non-Cognitive 14% 6% .94 .83
Interventions
Peers 13% 7% .97 1
Support 12% 13% .94 .97
External Resources 2% 14% .8 .97
Note. n = proposed interventions

Two PSTs chose not to intervene in the case of Josh. PST97 justified their
decision by stating,

... some kind of break or going somewhere is definitely needed and
allow [sic], should be allowed. We can’t control what's happening
athome, and as teachers in the classroom we just gotta try our best
to make them get through it, you know.

PST110 justified not intervening on the basis that Josh “seems to be
uninterested, and this lack of interest and tiredness just isn’t bringing
anything, it’s taking away from the class and my instruction to the class.”
In the first response, PST97 expressed a sense of empathy that ends with
considering giving the student a break as a valid option without
considering its potential harm to Josh. In the second response, PST110
seemed to be more concerned about prioritizing the learning of the other
students, coupled with resignation about Josh’s disinterestedness. Both
stances are concerning.

In the case of Leah, three PSTs selected the option to do nothing, but two

proceeded to propose interventions. The third, PST23, justified not
intervening by stating,
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...Itis ok to do nothing in Leah’s case because I was in her situation
when I started learning English. It takes time to learn a new
language. I learned English being placed in a normal classroom,
and over time I gradually became better. It would be helpful if the
teacher includes more visuals in the classroom to help Leah’s
learning.

Even though PST23 justified not intervening based on firsthand
experience that things would turn out fine, they offered one possible
intervention (such as using visuals). The decision of three PSTs to
withhold or limit action instead of support student engagement is
disconcerting and may be indicative of a weak equity mindset.

Research Question 3

The analysis of PSTs’ reflections on their role as teachers showed that 69%
of the PSTs conceived their role in terms of their responsibility to help
students, while 22% of PSTs saw their role as providing resources to
students. The remaining 9% of PSTs either commented positively on how
realistic the scenario was or reported that they felt uncomfortable making
recommendations to another teacher. Cohen’s Kappa interrater reliability
for these two categories was .81 for responsibility to help and .95 for
providing resources.

PSTs who described their role in terms of responsibility to help often
expressed an ethic of care (Noddings, 1988) that compelled them to
support students. For example, one PST stated,

I thought of my role as a teacher as someone who'’s there to help
students armed with anything that that they need I want to be an
advocate for them and show that I care and that if there’s
something that they need help with I'm always there to help them
with it, and my goal is to get them to [the point] where they need
to be to be happy with who they are and to be confident in their
skills and abilities. (PST55)

Within this category, some PSTs focused on what they thought a “good
teacher” should do:

During the simulation I was kind of picturing myself as a teacher,
so I think that that was helpful, because I tried to look at it through
a teacher’s perspective rather than a student teacher perspective
in what would a teacher do and what, what [sic] a good teacher
say. (PST12)

Others focused on a sense of responsibility to help, while also expressing
disappointment at the classroom teacher’s inaction:

As a teacher I felt that I had to do something and that it was
necessary for me to intervene for the betterment of my students.
It was a little disappointing to me that another teacher, the head
teacher, that I was with didn’t do anything and didn’t feel the need
to do anything. (PST15)
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PSTs who saw their role as providing resources or doing what is expected
stated opinions similar to this example: “My role as a teacher in this
simulation was to provide necessary resources to students who needed
adjustments to their learning” (PST111). Some reflected on their role more
generally: “I think my role as a teacher went well. I stepped in when I
needed, and I intervened at the right times” (PST40).

Sixteen percent of PSTs included metaphors in their reflection on their
role as a teacher. Fraser (1993) defined a metaphor as “an instance of the
nonliteral use of language in which the intended propositional content
must be determined by the construction of an analogy” (p. 332). Several
PSTs included two metaphors, leading to a total of 21 metaphors. PSTs
utilized the following metaphors: helper (n = 3), helping hand (n = 1),
advocate (n = 2), caretaker (n = 1), support system (n = 4), supporter (n =
2), bridge (n = 1), tool (n = 2), problem solver (n = 1), guide (n = 2), and
resource (n = 1). The following examples illustrate how PSTs used two of
these metaphors (bold print) while reflecting on their roles:

I very much thought of my role as almost a bridge between the
classroom and home life. I think that I did that because I know
how important and how great of an impact parental engagement
has on the students, so if we are able to get them involved it might
help the student, and I also kind of served, I think, as a support
system both for the students and for the parents. (PST22)

So, I think during the simulation I thought of my role as teacher
as being like a tool, just someone that was there to help
support my students. All students have different needs, and I
think that my role as a teacher in this specific situation is to be
there for my students and to find different ways to meet their
needs. (PST 27)

Discussion

Using this digital clinical simulation in the elementary science methods
course allowed the PSTs to consider actions they can take when
encountering inequitable engagement in science. The variety of questions
they asked and the types of interventions they proposed expressed distinct
orientations to approaching the instructional dilemmas encountered in
the simulation. Some PSTs focused on providing resources, while others
appealed to higher moral grounds, in which resources are used to serve the
larger good — the wellbeing of all children.

In both orientations, we gleaned evidence that illustrates two of the four
dispositional qualities described by Liao et al. (2022) — namely, PSTs’
awareness of inequities and positioning themselves as agents of
addressing inequity. Further determination about the stability of the
identified orientations or their potential to transfer from simulated to
school-based experiences remains an open question for future research.

The theoretical framework undergirding this paper (Table 1) enabled us to

fit some of PSTs’ responses under seven elements of the education equity
mindset (Nadelson et al., 2019). Their range of questions, proposed
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interventions, and self-reflections on their roles provided a glimpse into
their education equity mindsets as illustrated next.

Culturally responsive teaching:

I think three actions that I might want to try to improve Josh’s
engagement in science class would definitely be, like, try to cater
to his community and cultural assets. That way that he feels, like,
represented within the curriculum and maybe see some things of
interest. I think if he sees things he’s interested in, he definitely
[will] be more motivated to learn... (PST 70, Interventions)

Student-centered learning;:

... and there are many things that you do as a teacher for students
who may have English as their second language or just struggle
with that speech in general. One of the best interventions for ELL
students is small group instruction or partner activities because
they can help learn off their peers and build off each other’s
knowledge, and they may feel more comfortable in this type of
environment rather than a whole class setting... (PST 6,
Interventions)

Believes that all students can succeed:

I want to find ways that Josh learns best to teach topics that
interest him and allow him choice within the classroom. (PST 50,
Interventions)

Takes responsibility for student success:

Miss Jones, I really believe that we should be doing something
about the matter. I noticed that you said they have issues but
there’s nothing that can’t be fixed. I feel like the students have
great potential, and we just have to find something that helps
them becoming more engaged or would help them to become less
confused or maybe find the assistance or tools that they need to
do so. (PST 7, Questions)

Knows and understands student populations:

I very much thought of my role as almost a bridge between the
classroom and home life. I think that I did that because I know
how important and how great of an impact parental engagement
has on the students, so if we are able to get them involved it might
help the student. And I also kind of served, I think, as a support
system both for the students and for the parents. (PST 22,
Reflections)

Believes in access for all:
I thought of my role as a teacher, as a problem solver, as an

educator. It is my job to make sure that every student in my
classroom has an opportunity to succeed there all throughout the
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simulation [sic] was to problem solve and determine ways to
accommodate the classroom to fix students’ specific needs. (PST
46, Reflections)

Advocates for equity needs:

I immediately want to know what the so called issues are. My
another red flag that also comes up for me is why Miss Jones is
dismissing them, is just taking their issues, “Oh, that’s part of
them. I don’t need to worry about it.” Obviously there’s something
going on that’s bigger than just Josh keeping his head down, and
I really want to know more about these students’ backgrounds. I
don’t know if they have traumas that I should be aware of or just,
like, biases that they have, and I also want to know Mrs. Jones’
biases and why she’s acting the way that she is. (PST 15,
Questions)

There are noticeable differences between the responses of PSTs who
expressed elements of care and advocacy or attention to student culture
and community and others who did not. One could claim that the first
group’s expression of care may indicate a stronger education mindset. One
could also claim that the second group’s sense of care finds its expression
in identifying specific and concrete actions. Therefore, inferring whether
PSTs possessed a strong or weak education equity mindset from their
responses to the various critical incidents may not be possible for three
reasons: Potential variation in how PSTs engaged with the simulation, the
relative brevity of PSTs’ responses, and the lack of additional data sources
for triangulation.

Thus, while it is possible to categorize responses within the education
equity mindset and corresponding dimensions of engagement, equity, and
diversity, data from PSTs' individual responses do not provide adequate
details to determine if they hold a weak or strong mindset. The appendix
presents a sampling of the variations in PSTs’ responses to the different
simulation prompts relative to seven of eight elements of an education
equity mindset.

The theoretical framework employed in this study provided a valuable lens
for interpreting PSTs’ responses, even though PSTs’ views are not static
and are likely to be constantly evolving. Similar to findings on education
equity mindsets of in-service teachers, PSTs’ responses suggest that
elements of an education mindset are possibly embedded, to varying
degrees, in their thinking about teaching and learning (Nadelson et al.,
2019). We did not examine the extent to which individual PSTs
consistently addressed elements of the education equity mindset across
their responses. Analyzing this component may help determine the extent
to which these dispositions for equitable action are well-formed or remain
in flux, even within a single, relatively brief experience.

Some PSTs used metaphors spontaneously while reflecting on their roles,
making it interesting to compare their metaphors to those found in other
studies that prompt teachers to reflect on their roles in terms of metaphors
(e.g., Carlson, 2001; Leavy et al., 2007; Shaw & Mahlios, 2008). PSTs in
this study used emergent metaphors, described by Craig (2018) as
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“intuitively held and expressed... [that] naturally appear in a teacher’s
language and in his/her unfolding practice” (p. 302).

The emergent metaphor of “guide,” mentioned by two participants, for
example, has also been reported in another study (Leavy et al., 2007).
From an instructional viewpoint, unpacking PSTs’ metaphors during
postsimulation debriefing sessions provides a productive area of
pedagogical inquiry. Additionally, tapping into PSTs’ metaphors
throughout their teacher education program may enable tracking
milestones in their teacher identity development (Thomas & Beauchamp,
2011) and assist them in critically reflecting on their instructional
decisions while monitoring their growth and development. (Leavy et al.,
2007).

Limitations

A main limitation of our study was the scope of collected data, which
focused on PSTs’ responses to the simulation’s prompts. Obtaining
additional data, such as surveys or follow-up interviews, could have
allowed for a more elaborate analysis using multiple sources of evidence.

Conclusions

Findings from this study show distinctive orientations to ways PSTs
perceive their roles as teachers following actions they proposed to improve
student engagement in a hypothetical setting (i.e., digital clinical
simulation). They also uncovered emergent metaphors the PSTs used to
describe their roles as teachers.

Teacher educators can probe PSTs’ orientations and metaphors and
further explore these roles to support the coconstruction of productive
actions that promote equity in elementary science. These findings have
implications for course and program-level design in teacher preparation
programs and for exploring the affordances of digital clinical simulations
to advance the goals of equitable science education.. How can science
methods and other teacher education courses provide carefully structured
experiences (through simulations in various contexts) to strengthen PSTs’
education equity mindsets across the teacher education program? How
can course instructors, program coordinators, and school partners
leverage school and community resources to support PSTs’ understanding
and enactment of equity-based practices?

This study contributes to the growing literature on the promising use of
simulation-based learning in teacher education (e.g., Frei-Landau &
Levin, 2023; Littenberg-Tobias et al., 2021; Sullivan et al.,, 2020).
Specifically, it describes the types of interventions that a sample of
elementary PSTs considered useful for supporting the engagement of
minoritized students in a science teaching context. This study also raises
questions about how simulations can be effectively structured in teacher
education programs to enhance PSTs’ development of strong equity
mindsets.

Future research can explore the affordances of using digital clinical
simulations to engender PSTs’ formation of strong equity mindsets and
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track the evolution of their emergent metaphors over time. Future studies
may incorporate follow-up simulations with interviews to further examine
PSTs’ reflections on their roles or to compare the effectiveness of different
equity scenarios in eliciting PSTs’ development of pedagogical
responsibility. Future research could investigate how simulation design
features and their integration within teacher education programs can be
optimally coordinated to maximize impact.

Acknowledgments

Special thanks to Garron Hillaire for his tremendous support and
encouragement during the authoring and early implementation phases of
the digital clinical simulation described in this study. The authors thank
Louis Nadelson, Justin Reich, and Elizabeth Soslau for their thoughtful
comments on an earlier version of this paper.

References

Barlow, E. K., Barlow, A. T., & Nadelson, L. S. (2023). Computational
thinking: Perspectives of preservice K-8 mathematics teachers.
Contemporary Issues in Technology and Teacher Education, 23(2), 337—
367. https://citejournal.org/volume-23/issue-2-23/mathematics/

computational-thinking-perspectives-of-preservice-k-8-mathematics-
teachers

Bell, P. (2019). Infrastructuring teacher learning about equitable science
instruction. Journal of Science Teacher Education, 30(7), 681-690.
https://doi-org.udel.idm.oclc.org/10.1080/1046560X.2019.1668218

Carlson, T. B. (2001). Using metaphors to enhance reflectiveness among
preservice teachers. Journal of Physical Education, Recreation & Dance,
72(1), 49—53. https://doi.org/10.1080/07303084.2001.10605820

Cohen, J. (1960). A coefficient of agreement for nominal scales.
Educational and Psychological Measurement, 20(1), 37-46.

Craig, C. J. (2018). Metaphors of knowing, doing and being: Capturing
experience in teaching and teacher education. Teaching and Teacher
Education, 69, 300—311. https://doi.org/10.1016/j.tate.2017.09.011

Denzin, N. K., & Lincoln, Y. S. (1998). The landscape of qualitative
research: Theories and issues. Sage.

Dotger, B. H. (2011). From know how to do now: Instructional applications
of simulated interactions within teacher education. Teacher Education
and Practice, 23 (2), 132-148.

Dotger, B. H., Dotger, S. C., & Maher, M. J. (2010). From medicine to
teaching: The evolution of the simulated interaction model. Innovative
Higher Education, 35, 129—141._https://doi.org/10.1007/s10755-009-
9128-x

540


https://citejournal.org/volume-23/issue-2-23/mathematics/%20computational-thinking-perspectives-of-preservice-k-8-mathematics-teachers
https://citejournal.org/volume-23/issue-2-23/mathematics/%20computational-thinking-perspectives-of-preservice-k-8-mathematics-teachers
https://citejournal.org/volume-23/issue-2-23/mathematics/%20computational-thinking-perspectives-of-preservice-k-8-mathematics-teachers
https://doi-org.udel.idm.oclc.org/10.1080/1046560X.2019.1668218
https://doi.org/10.1080/07303084.2001.10605820
https://doi.org/10.1080/07303084.2001.10605820
https://doi.org/10.1016/j.tate.2017.09.011
https://doi.org/10.1007/s10755-009-9128-x
https://doi.org/10.1007/s10755-009-9128-x
https://doi.org/10.1007/s10755-009-9128-x

Contemporary Issues in Technology and Teacher Education, 24(4)

Dotger, S., Dotger, B. H., & Tillotson, J. (2009). Examining how preservice
science teachers navigate simulated parent—teacher conversations on
evolution and intelligent design. Science Education, 94(3), 552-570.

Dutt, R., Hillaire, G., Fang, A., Larke, L., Rosé, C., & Reich, J. (2021).
Investigating adoption and collaboration with digital clinical simulations
by teacher educators. In E. Langran & L. Archambault (Eds.), Proceedings
of Society for Information Technology & Teacher Education
International Conference (pp. 1209-1217). Online, United States:
Association for the Advancement of Computing in Education.

https://www.learntechlib.org/primary/p/219277/

Fraser, B. (1993). The interpretation of novel metaphors. In A. Ortony
(Ed.), Metaphor and thought (pp. 329-342). Cambridge University Press.

Frei-Landau, R., & Levin, O. (2023). Simulation-based learning in teacher
education: Using Maslow’s Hierarchy of needs to conceptualize
instructors’ needs. Frontiers in  Psychology, 14. https://
www.frontiersin.org/articles/10.3389/fpsyg.2023.1149576

Grossman, P., Compton, C., Igra, D., Ronfeldt, M., Shahan, E., &
Williamson, P. W. (2009). Teaching practice: A cross-professional
perspective.  Teachers  College  Record, 111(9), 2055—2100.
https://doi.org/10.1177/016146810911100905

Hillaire, G., Waldron, R., Littenberg-Tobias, J., Thompson, M., O’Brien,
S., Marvez, G. R., & Reich, J. (2022). Digital clinical simulation suite:
Specifications and architecture for simulation-based pedagogy at scale.
Proceedings of the Ninth ACM Conference on Learning @ Scale (pp. 212—
221). https://doi.org/10.1145/3491140.3528276

Ladson-Billings, G. (2011). Foreword. In J. Settlage & S. Southerland
(Eds.), Teaching science to every child: Using culture as a starting point
(pp. xiii-xix). Routledge.

Lateef, F. (2010). Simulation-based learning: Just like the real thing.
Journal of Emergencies, Trauma and Shock, 3(4), 348-352.
https://doi.org/10.4103/0974-2700.70743

Leavy, A. M., McSorley, F. A., & Boté, L. A. (2007). An examination of what
metaphor construction reveals about the evolution of preservice teachers’
beliefs about teaching and learning. Teaching and Teacher Education,
23(7), 1217—1233. https://doi.org/10.1016/j.tate.2006.07.016

Liao, W., Wang, C., Zhou, J., Cui, Z., Sun, X., Bo, Y., Xu, M., & Dang, Q.
(2022). Effects of equity-oriented teacher education on preservice
teachers: A systematic review. Teaching and Teacher Education, 119,
103844. https://doi.org/10.1016/j.tate.2022.103844

Littenberg-Tobias, J., Borneman, E., & Reich, J. (2021). Measuring equity-
promoting behaviors in digital teaching simulations: A topic modeling
approach. AERA Open, 7(1), 1—19.

541


https://www.learntechlib.org/primary/p/219277/
https://doi.org/10.1177/016146810911100905
https://doi.org/10.1177/016146810911100905
https://doi.org/10.1145/3491140.3528276
https://doi.org/10.1145/3491140.3528276
https://doi.org/10.4103/0974-2700.70743
https://doi.org/10.4103/0974-2700.70743
https://doi.org/10.1016/j.tate.2006.07.016
https://doi.org/10.1016/j.tate.2022.103844

Contemporary Issues in Technology and Teacher Education, 24(4)

Nadelson, L., Loyless, S., Mills, M., Oyeniyi, O., Albritton, S., Couture, V.,
Bruick, T., & Rainey Praham, C. (2022). Success for all? The education
equity mindset of university faculty members. International Journal of
Teaching and Learning in Higher Education, 34(1), 60—80.

Nadelson, L. S., Miller, R. G., Hu, H., Bang, N. M., & Walthall, B. (2019).
Is equity on their mind? Documenting teachers’ education equity mindset.
World Journal of Education, 9(5), 26-40._ https://doi.org/
10.5430/wje.von5p26

NGSS Lead States. (2013). Next generation science standards. Appendix
D case studies. https://www.nextgenscience.org/appendix-d-case-studies

Noddings, N. (1988). An ethic of caring and its implications for
instructional arrangements. American Journal of Education, 96(2), 215—
230.

Rodriguez, A. J. (2015). What about a dimension of engagement, equity,
and diversity practices? A critique of the Next Generation Science
Standards. Journal of Research in Science Teaching, 52, 1031-1051.

Rodriguez, A. J. (2016). For whom do we do equity and social justice work?
Recasting the discourse about the other to effect transformative change.
In N. M. Joseph, C. Haynes, & F. Cobb (Eds.), Interrogating whiteness
and relinquishing power: White faculty’s commitment to racial
consciousness in STEM classrooms (pp. 241—252). Peter Lang.

Rooney, D., & Nystrom, S. (2018). Simulation: A complex pedagogical
space. Australasian Journal of Educational Technology, 34(6).
https://doi.org/10.14742 /ajet.4470

Saldana, J. (2013). The coding manual for qualitative researchers (2nd
ed.). Sage.

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

Shaw, D. M., & Mahlios, M. (2008). Pre-service teachers’ metaphors of
teaching and literacy. Reading Psychology, 29(1), 31-60.
https://doi.org/10.1080/02702710701568397

Sullivan, F. R., 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.

Thomas, L., & Beauchamp, C. (2011). Understanding new teachers’
professional identities through metaphor. Teaching and Teacher
Education, 27(4), 762—769. https://doi.org/10.1016/j.tate.2010.12.007

Thomas, L., & Beauchamp, C. (2011). Understanding new teachers’
professional identities through metaphor. Teaching and Teacher
Education, 27(4), 762—769. https://doi.org/10.1016/j.tate.2010.12.007

542


https://doi.org/10.5430/wje.v9n5p26
https://doi.org/%2010.5430/wje.v9n5p26
https://doi.org/%2010.5430/wje.v9n5p26
https://www.nextgenscience.org/appendix-d-case-studies
https://doi.org/10.14742/ajet.4470
https://doi.org/10.14742/ajet.4470
https://doi.org/10.14742/ajet.4470
https://doi.org/10.1080/02702710701568397
https://doi.org/10.1080/02702710701568397
https://doi.org/10.1016/j.tate.2010.12.007
https://doi.org/10.1016/j.tate.2010.12.007
https://doi.org/10.1016/j.tate.2010.12.007

Contemporary Issues in Technology and Teacher Education, 24(4)

Thompson, M., Leonard, G., Mikeska, J. N., Lottero-Perdue, P. S., Maltese,
A. V., Pereira, G., Hillaire, G., Waldron, R., Slama, R., & Reich, J. (2022).
Eliciting learner knowledge: Enabling focused practice through an open-
source online tool. Behavioral Sciences, 12(9), Article o.
https://doi.org/10.3390/bs12090324

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.udel.idm.oclc.org/10.1080/21532974.2019.1587727

Vaismoradi, M., Jones, J., Turunen, H., & Snelgrove, S. (2016). Theme
development in qualitative content analysis and thematic analysis.
Journal of Nursing Education and Practice, 6(5), 100-110.
https://doi.org/10.5430/jnep.v6n5p100

Windschitl, M., Thompson, J., & Braaten, M. (2018). Ambitious science
teaching. Harvard Education Press.

Contemporary Issues in Technology and Teacher Education is an online journal. All text,
tables, and figures in the print version of this article are exact representations of the original.
However, the original article may also include video and audio files, which can be accessed
online at http://www.citejournal.org

543


https://doi.org/10.3390/bs12090324
https://doi.org/10.3390/bs12090324
https://doi-org.udel.idm.oclc.org/10.1080/21532974.2019.1587727
https://doi-org.udel.idm.oclc.org/10.1080/21532974.2019.1587727
https://doi-org.udel.idm.oclc.org/10.1080/21532974.2019.1587727
https://doi.org/10.5430/jnep.v6n5p100

Appendix

PSTs’ Responses Addressing Different Education Equity Mindset Elements and Components of the
Dimension of Engagement, Equity, and Diversity

Education Equity Mindset
Elements and descriptions
(Nadelson et al., 2022)

Engagement, Equity, Diversity
(Rodriguez, 2015)

PSTs Statements Depicted From Their Proposed Questions, Interventions,
and Reflection On Their Roles

Culturally responsive
teaching

-Content is socially relevant (e.g., tied to
everyday life and to students’ concerns)
(Engagement)

-Content is culturally relevant (i.e.,
responsive to the classroom’s cultural/
ethnic diversity and/or lack of it) (Diversity)

“after hearing what Ms. Jones says, I want to know what their family life is like,
what I can do to help them to feel more comfortable in the classroom, maybe
relate to their cultural background so that they can understand what we are
learning” PST2 (Questions)

«“...if the students have never been engaged or seemed interested in the content, it
could have been an issue if the lessons aren't culturally relevant to them...”
PST30 (Questions)

“I think three actions that I might want to try to improve Josh's engagement
science class would definitely be like try to cater to his community and cultural
assets, that way that he feels like represented within the curriculum and maybe
see some things of interest. I think if he sees things he's interested in he
definitely [will] be more motivated to learn...” PST70 (Interventions)

“...prepare culturally relevant lessons that will pique his interest, engage josh
during the lesson” PST42 (Interventions)

Student-centered learning

-A variety of pedagogical strategies are used
within every lesson focused on student
centered and collaborative learning
(Engagement)

“since it sounds like Josh is a very hands-on student and maybe the disconnect is
with learning regular academic material but since he seems to perk up and enjoy
time during specials and recess, I would definitely want to try and incorporate a
lot of hands on and just more engaging and fun science experiments and science
discoveries in science class. I think that there are a lot of opportunities to go
outside and incorporate the activities that Josh does seem to be interested in into
the science class so I yeah the first action would probably be to try and
incorporate more hands-on experiments and scientific discoveries try and take
science class outside at points if that's available option and I also make sure I
and Jesse is finding support in partner work would be best for Josh I was doing a
lot more small group partner activities in science” PST82 (Interventions)
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“..I would... involve more hands-on experiments with science and everything
else seems to not be engaging for him...” PST18 (Interventions)

-Students work in small groups
(Engagement)

“and there are many things that you do as a teacher for students who may have
English as their second language or just struggle with that speech in general.
One of the best interventions for ELL students is small group instruction or
partner activities because they can help learn off their peers and build off each
other's knowledge and they may feel more comfortable in this type of
environment rather than a whole class setting...” PST6 (Interventions)

Weak: “...Put [Josh] with a friend who is doing well in class and academically
driven during group work to see if they can get him to come out of his shell”
PST8S5 (Interventions)

-Differentiated instruction is provided
(Equity)

“You know when it comes to vocabulary words maybe you know giving Leah
like a picture book to understand the words a little bit better because she can't
really understand them in English...then also using differentiated ways of
teaching the material the student isn't going to understand it because she is does
not speak English as well using pictures or videos or something that she can
easily and more understand as well.” PST67 (Interventions)

“I thought of my role as a teacher in terms of differentiated instruction and that
each student is different and while the different things you plan for class may
work for the majority of your students they're always going to be a few students
who have outside factors contributing to the situation where they might need
[more]. As their teacher I would need to really just sit down and think about
different ways that I can differentiate instruction for them and help them become
more engaged or to be more successful in the class and are contributing more”
PST24 (Reflections)
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-A variety of grouping approaches are used
(Equity)

“three actions to improve Josh's engagement in class, maybe I'd move him to
another one of his friends, close to another one as friends, for example if he was
close to a guy named Bob maybe I move next to Bob so that he could work with
Bob during the science class because you know maybe this is the way to an
improve his engagement because we'll be able to talk to the person feel
comfortable. Second thing is maybe just calling him back to work with him
individually at the back table and be his partner because this way I can get a
sense of like how he thinks and also push him towards understanding the
material and really like really being able to say his own perspective on it and
another thing maybe have them work like in a group and give him a certain role
because maybe this would help him like you know feels if it's important to
contribute or important to really staying engaged in the class maybe even you
know providing some visuals are some videos during the class on the content
would help too because kids like visualizations” PST102 (Interventions)

“I will keep an eye on him and remind him to focus on class. Also, I will put
him in front of the class, which is sitting near by the teacher, then we can better
watch him. The last one is make more group projects then he might be engaged
in group but not the teacher.” PST106 (Interventions)

-Students are encouraged to tie
cultural/ethnic backgrounds to
investigations/activities/ discussions
(Diversity)

“once again I would definitely try to connect like the science material to her
cultural community assets, especially cultural because there's definitely a gap
between her home culture in her school culture and if we narrow that gap then
she probably be less confused another thing I would do is maybe provide more
visuals on like the instructions and stuff just so because pictures are universal
language so everybody can understand what's going on in pictures and maybe
try to use instructions that are more in her native language sometimes just to
help her out proved that I want her to do the best you can and maybe also a
home visit for Leah just to see what her home life is like” PST70 (Interventions)

“during the simulation I thought of my role as a teacher as a supporter and a
guide. I wanted to be there for the students and help them in any way that I
could so I really took that into consideration and make sure I valued their own
individual qualities and the background knowledge” PST96 (Reflections)
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All students can succeed

-Students have choices in representations
(Engagement)

“[inaudible] so like having students use different mediums for their project
products things like that. If he's interested in sports or art will be able to maybe
involved that is something that's my first action...” PST69 (Interventions)

“I want to find ways that Josh learns best teach topics that interest him and allow
him choice within the classroom” PST50 (Interventions)

Takes responsibility for
student success

“Miss Jones I really believe that we should be doing something about the matter.
I noticed that you said they have issues but there's nothing that can't be fixed. I
feel like the students have great potential and we just have to find something
that helps them becoming more engaged or would help them to become less
confused or maybe find the assistance or tools that they need to do so.” PST7
(Questions)

“I would ask miss Jones...what issues do they have and how can I best support
them within my classroom. Obviously they're my students and I want to give
them the best chance at success as possible so not worrying about them would
very much defeat this purpose” PST22 (Questions)

“I would like to know why she said don't worry about them they have issues as
her students it is her responsibility to be first of all respectful of them and
whatever may be going on in their outside lives or their home lives, but also to
work with them and have them be engaged and be learning just as all the other
students are in their classroom” PST32 (Questions)

“I kind of took that on as I need to figure out how to help the students because if
one teacher is denying them basically the right to learn. I feel like there are
many other teachers are doing that and I think that it's important to make sure
that all of our students are getting access to...education and that they're getting
access from other teachers as much as [possible].” PST10 (Reflections)
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Knows and understands
student populations

-Students have choices for representing
knowledge (Engagement)

-Accommodations are made to make the
science classroom accessible to
parents/guardians/

community leaders and elders. (Equity)

-Students’ family composition and variety
of circumstances are seen as resources for
building community and enhancing learning
(Diversity)

“... the third thing you can do is try to include her cultural assets in the lessons
you are teaching.” PST14 (Interventions)

“to improve Leah's engagement I would probably make sure that she that I am
able to do something in order to engage her more engage her interests and her
culture so I would try and find out more about our culture and use that to help
me make lesson plans using materials inviting her culture in the classroom
because I feel like this would be a good way to help or be more engaged...”
PST35 (Interventions)

“I very much thought of my role as almost a bridge between the classroom and
home life. I think that I did that because I know how important and how great of
an impact parental engagement has on the students so if we are able to get them
involved it might help the student. And I also kind of served I think as a support
system both for the students and for the parents.” PST22 (Reflections)

Believes in access for all

-Each student has equal access to participate
(e.g., accommodations are made for girls,
ELL’s, and students with disabilities to have
equal opportunities to participate in and out
of classroom activities/discussions) (Equity)

-Differentiated instruction is provided for
ELL’s and students with disabilities

(Equity)

“some questions I would have for miss Jones would be why do you think they
have issues do they have any prior notation or evidence to assume that they have
something getting in the way of their education well I would ask if they have an
IEP or 504 I would ask if they have family troubles I would ask if they have any
other special accommodations that I would ask to speak to their teachers from
the year prior” PST13 (Questions)

From questions: “some of the questions | asked miss Jones would be: what do
you mean by issues? Do the students have developmental disabilities that I
should be aware of? Do the students have behavior problems that could be
addressed through changing the seating arrangement, lessons style, motivations
etcetera. Is there a way we can accommodate the lessons to address these
issues?” PST46 (Questions)

“one of my roles as a teacher ask someone that was responsible for well-being
and growth of my students and also I feel comfortable in the classroom” PST578
(Interventions)

548




Education Equity Mindset
Elements and descriptions
(Nadelson et al., 2022)

Engagement, Equity, Diversity
(Rodriguez, 2015)

PSTs Statements Depicted From Their Proposed Questions, Interventions,
and Reflection On Their Roles

“I thought of my role as a teacher as a problem solver as an educator it is my job
to make sure that every student in my classroom has an opportunity to succeed
they're all throughout the simulation was to problem solve and determine ways
to accommodate the classroom to fix students specific needs” PST46
(Reflections)

“I thought in my role as a teacher as being an advocate for students by providing
them with the proper supports instead of just leaving them to student centered
learning when they don't have the supports and resources how about the
effective for them” PST9 (Reflections)

Advocates for equity needs

“I immediately want to know what the so called issues are my another red flag
that also comes up for me is why miss Jones is dismissing them is just taking
their issues ‘Oh, that's part of them I don't need to worry about it,” obviously
there's something going on that's bigger than just Josh keeping his head down
and I really want to know more about these students backgrounds I don't know if
they have traumas that I should be aware of or just like biases that they have and
I also want to know Mrs. Jones' biases and why she's acting the way that she is”
PST15 (Questions)

“I think we should help them...if we do not help them, who [is] supposed to
help them?” PST106 (Questions)

“I thought my role as a teacher by like having to think about my students and
just making sure that I'm providing equal opportunities for all of them to
succeed and showing them that I really care about them” PST70 (Interventions)

“I thought it was role as a teacher or someone who's supposed to be an advocate
for their students when you see that your students will be struggling you need
help I think it's important that the teacher to take on my role as an advocate for
the students and learn everything we can about students and do everything
possible to help them succeed and become engaged” PST545 (Reflections)
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