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ABSTRACT

Introduction to teaching courses are often tasked with helping students make an informed career choice and
building their knowledge of the field. In this mixed-methods study, we investigated 98 students’ responses to a
challenging, mixed-reality simulation and which factors influenced their responses. Our goal was to understand
the utility of simulations for introduction to teaching courses. We found that students generally perceived the
simulation as challenging and useful, with many building skills during practice and sharing new insights into
teaching afterwards. Students’ prior experiences working with children were associated with their performance

and perceptions. Implications for teacher education are discussed.

1. Introduction

Schools in the United States are facing a teacher shortage as large
numbers of teachers exit the field and fewer new teachers enter, a
shortage that has only grown more acute since the beginning of the
Covid-19 pandemic (Title IT Reports: National Teacher Preparation Data
[Title II Reports], 2018; Rodriguez Delgado, 2021; Steiner & Woo,
2021). Many teacher education programs use an introduction to teach-
ing course to introduce potential teachers (PTs) to the field of education
and to help them make informed career decisions (e.g., University of
Southern Maine [USME], 2020; University of Wisconsin Plattesville
[UWP], 2021). For example, at the University of Southern Maine, the
introductory teaching course is tasked with providing PTs an “intro-
duction to the study of education,” and “opportunities to ... evaluate
their interest in ... teaching” (USME, 2021), while at the University of
Wisconsin in Plattesville, the course provides an “introduction to the
broad fields of teaching,” and “an exploration of teaching as a career
choice” (UWP, 2021). Unlike many teacher preparation courses, intro-
duction to teaching courses can enroll a wide range of students across
years, career paths, and majors as the courses are often offered both as
an early prerequisite for future education majors and as a general
elective, open to all students (Rightmyer & Larson, 2003; Thomas et al.,
20205 Villeme, 1972; USME, 2021). As fewer students express an interest
in teaching or enrolling in teacher education (ACT, 2016; Sutcher,
Darling-Hammond, & Carver-Thomas, 2016), these gateway courses

have become ever more important.

A key component of many introduction to teaching courses is a field
placement. The field placement, which can range from tutoring ten
times to spending 30 h in a K-12 classroom, is one way that teacher
educators try to inform PTs about the field and aid in their career choice
(Bowling Green State University [BGSU], 2020; Coffey, 2010; Donnell,
20105 Villeme, 1972). PTs often enter introduction to teaching with
widely varying backgrounds and experiences working with children,
factors which could influence how they respond to and learn from their
field experiences (Marso & Pigge, 1986; Rightmyer & Larson, 2003).
While the relationship between PTs’ prior experiences and field expe-
riences is unclear, teacher educators, in general, find that field experi-
ences can shape PTs’ knowledge of teaching, their perceptions of
schools, their interest in teaching, and their pedagogical skills (Coffey,
2010; Heinz, 2013; Thomas-Richmond et al., 2020; Wasburn-Moses
etal., 2012). In the past, many introduction to teaching field experiences
were in person at schools (Coffey, 2010; Donnell, 2010; Villeme, 1972),
but in the wake of the pandemic, some teacher educators have begun to
explore alternative field experiences that could complement in-person
experiences (Choate et al., 2021; Ellis et al., 2020; Theelen et al.,
2019). still unknown, however, is how well the benefits PTs find in field
experiences translate to virtual experiences.

Simulations are one option for virtual field experiences. Mixed-
reality simulations, like those provided through the Mursion platform
used in this study, let novices interact with animated avatars of students
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in digitally constructed classrooms. The avatars, who are remotely
controlled by a trained voice actor, respond in real time, providing an
approximation of the exchange that typically occurs between teachers
and students without putting real students at risk or requiring access to
real classrooms (Cil & Dotger, 2017; Dieker et al., 2013; Theelen et al.,
2019). While simulations have been used in teacher education courses to
support novices (e.g., Cohen et al., 2020; Theelen et al., 2019), we know
little about how useful these practice opportunities would be in intro-
ductory courses, how PTs would respond to them, or what factors might
shape PTs’ responses.

To understand the potential utility of simulations for introduction to
teaching courses, our study focused on the experiences of almost one
hundred introduction to teaching students who participated in a chal-
lenging, simulated teaching opportunity as part of their course. Our goal
was to understand how PTs responded to a practice opportunity that was
both virtual and challenging, how the practice opportunity influenced
their knowledge of teaching, and what factors influenced their perfor-
mance and reactions to the simulated practice opportunity.

2. Literature review

While newer to introduction to teaching, simulated experiential
learning opportunities are already used in teacher preparation in ways
that could inform their use in introductory courses (Dieker et al., 2013;
Kaufman & Ireland, 2016; Theelen et al., 2019). The practice-based
teacher education movement has focused on providing teacher candi-
dates with opportunities to see representations of practice, to analyze
and decompose teachers’ practice, and to engage in approximations of
practice, where they take on the role of a teacher in a situation of, often,
reduced complexity (Grossman et al., 2009). For students who have
already decided to become teachers and enrolled in teacher education,
experiential learning opportunities can provide a reality check, helping
teacher candidates identify areas for improvement early in their teach-
ing practice and experience some of the challenges of the profession
(Korthagen, 2010; Westwick & Morris, 2015).

Computer based, mixed-reality simulations are an increasingly
popular way to integrate more experiential learning opportunities into
teacher education (Dieker et al., 2013; Kaufman & Ireland, 2016;
Theelen et al., 2019). Designed to be realistic and challenging,
mixed-reality simulations have the benefit of not requiring actual
classroom settings which provides flexibility in the timing, focus, and
location of practice (Dieker et al., 2013). While inherently less realistic
than practice in real classrooms, mixed-reality simulations also have
several unique affordances for teacher education (Dieker et al., 2013;
Kaufman & Ireland, 2016). One affordance of simulations is that unlike
in K-12 classrooms, the responses of the student avatars can be scripted
and customized to meet the needs of novices (Cohen, Wong, Krishna-
machari, & Berlin, 2020; Hudson et al., 2018).

A second affordance of simulations is that part or all of the experi-
ence can be standardized, providing teacher candidates with shared
practice opportunities and facilitating the development of performance
rubrics (Cohen et al., 2020; Pas et al., 2016). Teacher educators can use
performance rubrics to assess students’ needs for support and to un-
derstand how each student responds to the shared experience (Cohen
etal., 2020; Pas et al., 2016). Kolb (2015; Kolb & Kolb, 2017) posits that,
for growth to happen students need their experiences scaffolded. By
using performance rubrics, teacher educators can gain insights into how
different scaffolds shape students’ performance and target interventions
for students (Gerich et al., 2015, 2017). Teacher educators can also
examine which student characteristics and experiences are associated
with performance, allowing them to make informed decisions about
supports and about the utility of the practice opportunities for different
groups of students (Gerich et al., 2015, 2017).
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2.1. Simulated practice for challenging skills: classroom management

Classroom management is a key concern of novice teachers, as well
as a cause of teacher attrition (Harmsen et al., 2018; Ingersoll, 2001).
Classroom management is also an area where simulations can both be
helpful and limited. Classroom management can be challenging for
teacher candidates to practice in real classrooms (Billingsley &
Scheuermann, 2014; Pankowski & Walker, 2016). Mentor teachers often
handle non-compliant behavior rather than handing it to novices, and
only a few behaviors might occur during novices’ time in the mentor
teacher’s classrooms (Dieker et al., 2013; Hudson et al., 2018; Pan-
kowski & Walker, 2016). In the simulator, however, novices can have
shared experiences of challenging management situations, like when
novices in one study were asked to teach a classroom routine while
students sent texts, made rude comments, and fell asleep (Hudson et al.,
2018). Novices can also build their skills. For example, after in-
terventions and practice in mixed-reality simulations, researchers find
that novices engage in more effective redirections of student behaviors
and use strategies likely to elicit more positive responses from students
(Cohen et al., 2020; Judge et al., 2013).

Simulations, however, also have constraints (Pankowski & Walker,
2016). While in real classrooms, teachers often draw on their prior re-
lationships and deep knowledge of students to resolve challenges, those
relationships and that knowledge are missing in the artificial setting of a
simulator (Cil & Dotger, 2017; Dotger et al., 2008; Pankowski & Walker,
2016). Despite these, and other, limitations, prior research shows that
simulated practice opportunities, especially when paired with in-
terventions such as individualized coaching, can improve novices’ skills
in classroom management (Hudson et al., 2018; Pankowski & Walker,
2016; Theelen et al., 2019). The field of teacher preparation has capi-
talized on the affordances of simulations for teacher education, but it
remains unclear how useful simulations would be in introduction to
teaching courses, with PTs who have not yet fully committed to teaching
as a profession, and how PTs with differing characteristics and experi-
ences would respond to a simulated teaching opportunity.

2.2. The possibilities of simulated practice in introduction to teaching
courses

There are several affordances of simulations that are likely to be
particularly relevant for introduction to teaching courses. First, simu-
lation sessions are compact practice opportunities that often last less
than 10 min (e.g., Hudson et al., 2018), making them efficient for
introduction to teaching courses that have a large amount of content to
cover in, typically, one semester; a time frame much shorter than the
multiple semesters of teacher education programs (Donnell, 2010;
Frusher & Newton, 1987; Grossman et al., 2009). Second, in simula-
tions, teacher educators control the teaching situations that students
encounter, creating shared teaching experiences for students and op-
portunities for introduction to teaching professors to match the teaching
skills and experiences focused on in the simulator to course content and
the needs of PTs (Cohen et al., 2020; Muir et al., 2013). Third, unlike
field placements that involve real children, simulations use digitally
mediated student avatars, which makes the simulator a safe place for
PTs to make the inevitable mistakes involved in learning something new
(Pankowski & Walker, 2016; Theelen et al., 2019). Fourth, simulations
support the use of performance rubrics, which can provide introduction
to teaching professors with insights into which PTs might need addi-
tional support before enrolling in teacher education and which PTs have
strong pre-existing skills (Heinz, 2013; Klassen et al., 2020).

Finally, even short mixed-reality simulations can be enough
to change participants’ views of teaching (Bautista & Boone, 2015;
Hudson et al., 2018), a finding particularly relevant for introduction
courses tasked with helping students make informed career decisions.
Given that introduction to teaching students often enter the course
with differing career interests and prior experiences (Donnell, 2010;
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Frusher & Newton, 1987; Marso & Pigge, 1986), it is not clear, however,
whether the benefits of the technology for shaping novices’ perceptions
of the profession and providing shared practice opportunities would be
consistent across PTs. Furthermore, given the robust findings on the role
of prior experiences in shaping PTs’ interest in teaching and teacher
candidates’ practice (Heinz, 2013; Izadinia, 2013; Westwick & Morris,
2015), it is not clear whether PTs with differing amounts of prior
experience working with children would respond similarly to simulated
practice opportunities or find similar utility in the practice.

3. Theoretical framework

We drew on theories of experiential learning (Kolb, 2015; Kolb &
Kolb, 2017) to help us understand potential teachers’ experiences with
simulations. Building on the work of Dewey (2015) who wrote that “all
genuine education comes about through experience” (p.25), Kolb’s
theory of experiential learning highlights the central role of experience
in learning and the need for students to directly encounter what they are
studying (Kolb, 2015). At the same time, not all experiences are
educative (Dewey, 2015). Dewey (2015) argues that the experiences
that are educative are ones that arouse curiosity and strengthen initia-
tive (p.38). For teachers, some of the most educative experiences seem to
come from the classroom and time spent teaching (Berliner, 1988). It is
through teaching, through experimenting and accumulating experiences
that teachers gain much of their expertise (Berliner, 1988; Wallace &
Loughran, 2012, pp. 295-306). In teacher education, programs can help
bridge the gap between classroom and practice by providing a wide
range of experiences that help students integrate and build their skills
and knowledge of pedagogy (Billingsley & Scheuermann, 2014).

Kolb and Kolb (2017) contend that students build deeper, richer
understanding of course concepts through first-hand experiences;
first-hand experiences that come with time to reflect, plan, and experi-
ment. In the pre-occupational context, experiential learning opportu-
nities can also increase novices’ understanding of the field they might
enter and influence their level of interest in a particular career (Lent
et al., 2002; Spanjaard, Hall, & Stegemann, 2018). Classroom experi-
ential learning activities can range from semester long internships to
short simulations, with different affordances for each (Birt et al., 2018).
In teacher education, they might include classroom placements with
expert teachers and mixed reality simulations where novices can build
specialized skills, like doing discrete trial training with students with
Autism (Billingsley & Scheuermann, 2014).

While the theory of experiential learning has been criticized (e.g.,
Kayes, 2002), it remains an important framework for understanding
both why students in introduction to teaching courses should experience
teaching during the course, and for understanding how to scaffold PTs’
experiences. In introduction to teaching courses, in-person, semester
long experiential learning opportunities have both demonstrated im-
pacts on students and known challenges (Choate et al., 2021; Coffey,
2010; Donnell, 2010; Ellis et al., 2020; Thomas-Richmond et al., 2020),
but it is still unclear how educative brief, virtual experiential learning
opportunities might be.

4. Research purpose

While mixed-reality simulations seem a promising way to provide
additional experiential learning opportunities in introduction to teach-
ing classes, especially when in-person opportunities are limited, the lack
of research means that their usefulness, thus far, remains theoretical. To
understand the potential utility of simulations in introduction to
teaching courses, we need to understand whether simulated teaching
experiences can change potential teachers’ perceptions of teaching,
affect their teaching performance, or shed light on what factors may be
critical in informing their perceptions and performance.

Specifically, in this study we wanted to know:

How do potential teachers respond to challenging, simulated
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teaching opportunities?

How do simulated teaching opportunities affect potential teachers’
perceptions of teaching?

What factors are associated with potential teachers’ performance
and reactions to simulated teaching opportunities?

5. Methods

This mixed-methods study draws on survey, interview, and simula-
tion performance data from 98 students in introduction to teaching
courses at a large, selective state university in the Southeast of the
United States.

5.1. Simulation design

In the fall of 2019, PTs participated in two consecutive rounds of 5-
min simulations using Mursion’s mixed-reality technology. PTs were
recruited through course instructors, and simulation sessions were built
into the course as an assignment. The first author introduced the
simulator and the experience during a brief presentation on the first day
of class, and then returned shortly before simulation sessions to provide
a more detailed explanation of the simulator, which included showing
PTs a video of the technology in action, discussing the uses of simula-
tions in teacher education, and answering questions about the experi-
ence. At that time, the first author also explained the study and obtained
participant content. Prior to their session, PTs received individualized
emails with their session information session details and a link to a pre-
survey. The simulations were held in a simulation lab, with a large
screen TV. During the simulations, five animated middle school stu-
dents, all remotely controlled by a highly trained voice actor, appeared
on the TV, seated at a horseshoe table.

In the simulation session, the PTs were asked to engage twice in a
discussion about setting classroom norms with the student avatars.
During each simulation round, at fixed time points, two avatars would
engage in off-task behaviors, with one avatar engaging in only one off-
task behavior and the other in five off-task behaviors. The off-task be-
haviors were designed to be both low-level and distracting, such as
having the avatar drum on the table or respond to text messages during
class. Student avatar responses were standardized to either a) continue if
the participant did not effectively redirect their behavior, or b) stop if
the participant provided them with a specific behavioral redirection.
Overall, the simulated teaching scenario was designed to have students
practice a task that occurs often in classroom environments (setting
norms) while dealing with challenges that are also common in such an
environment (off-task student behaviors). The two simulation sessions
were designed to be parallel in that teachers were exposed to different
off-task behaviors across the two sessions, but the level, intensity and
type of behaviors were kept consistent.

5.2. Participants

5.2.1. Study participants

Ninety-eight PTs enrolled in three of the five sections of the uni-
versity’s introduction to teaching course took part in the simulations and
consented to participate in this study. The PTs were almost equally fe-
male and male (50%), predominantly middle class (57%), and 60%
white. A slight majority of PTs were in the second year of their under-
graduate program (32%) and had not yet decided their undergraduate
major (21%). Students who had decided their majors were studying
education (15%), English (5%), and Economics (5%). Table 1 provides
descriptive statistics about the participants.

5.2.2. Interviewees

We used stratified convenience sampling based on interest in
teaching and course section to identify 31 possible interviewees out of
the larger participant pool. Of these, 17 PTs agreed to be interviewed
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Table 1
Demographic characteristics by sample (regression-adjusted estimates).
Full Interviewee
sample sample
Mean (SD) Mean (SD)
High School GPA 3.49 3.40
(0.07) (0.15)
Female 0.50 0.60
(0.05) (0.14)
% Age above 21 0.36 0.33
(0.05) (0.14)
White 0.60 0.60
(0.05) (0.14)
Either parent were/are teacher 0.27 0.27
(0.05) (0.13)
Mother completed college/has a graduate 0.84 0.73
degree (0.04) (0.12)
Father completed college/has a graduate 0.85 0.73
degree (0.04) (0.12)
Location of high school from which graduated
Rural 0.13 0.07
Suburban 0.69 0.80
Urban 0.18 0.13
SES of high school from which graduated
Low SES 0.04 0.00
Middle SES 0.63 0.73
High SES 0.33 0.27
Majority race of high school from which graduated
Primarily students of color 0.09 0.13
Mixed-race 0.39 0.40
Primarily White 0.52 0.47
Achievement level of high school from which graduated
Primarily low achieving 0.04 0.00
Primarily middle achieving 0.41 0.60
Primarily high achieving 0.54 0.40

and were compensated $20 for their time. Relative to the overall sample,
the interviewees were more likely to speak languages other than English
in the home, were more interested in teaching, were more female, and
were more likely to be Asian American. Differences between the sample
of interviewees and the overall sample are included in Table 1.

5.3. Data sources

To develop a more complete understanding of the data, we used a
convergent parallel mixed methods design to gather and analyze the
data, where the quantitative and qualitative data were collected at close
to the same time but analyzed separately with the two strands combined
for final analysis (Creswell & Plano Clark, 2018). We gathered quanti-
tative data on PTs’ background characteristics, experiences, and per-
ceptions of teaching from pre- and post-surveys, as well as from
observational rubrics scored by research team members of videos of PTs’
classroom management approaches in the simulator. We gathered
qualitative data on perceptions and lived experiences from the same pre-
and post-surveys, as well as from participant interviews.

5.3.1. Surveys

All PTs responded to both closed- and open-ended questions during
in-class pre-surveys prior to their simulations and during post-surveys
immediately following their second simulation session. In the pre-
survey, PTs were asked about their backgrounds, interest in teaching,
and prior experiences working with children. PTs selected, from never to
frequently (more than 50 h) how often in the past two years they had
worked or volunteered at a school or a camp, mentored, baby sat or
nannied, coached or helped coach a team, or done other work with
children. Based on their responses, candidates were then classified as
having very little, some, or lots of experience working with children. PTs
also completed the Teacher Sense of Self-Efficacy Scale (TSES), which
asks how capable they feel at impacting student learning, getting
through to students, managing student behavior, and instructing
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students (Tschannen-Moran & Woolfolk Hoy, 2007). In addition, the PTs
completed the NEO Five-Factor Inventory (NEO FFI), which provides
measures of respondents’ openness to experience, neuroticism, agree-
ableness, conscientiousness, and extraversion (Costa & McCrae, 1995).
The NEO FFI has been used widely to examine personality domains
among university students (Anisi, 2012), medical students (O Tuathaigh
et al., 2019) and teachers (Khalilzadeh & Khodi, 2021). Cronbach’s
Alpha was used as a measure of reliability, and values ranged from 0.95
for the TSES scale to 0.83 for the NEO FFI scale.

The post-survey both added new questions and repeated some of the
pre-survey questions, including questions about participants’ interest in
teaching. One new measure was a modified IOWA Connor’s rating scale,
a measure that captured the extent to which the PTs saw the primary off-
task student avatar as engaging in inattentive-impulsive-overactive and
oppositional-defiant behaviors (Waschbusch & Willoughby, 2008). The
research team modified the original IOWA Connor’s rating scale, which
has been shown to have high internal consistency and reliability, to
include some of the behaviors from the simulation. With the current
study sample, Cronbach’s alpha for the modified IOWA scale was 0.87.
PTs also rated the extent to which they endorsed different management
approaches, such as assigning more challenging work, in response to the
off-task behaviors displayed during the simulation session. In addition,
PTs evaluated their own performances, rating from 1 to 10 the extent to
which they thought their classroom management supported student
engagement, discussed changes they made between the two rounds of
simulation, reported how much mental effort the scenario required, and
evaluated their overall simulation experiences.

5.3.2. Performance data

The research team designed an observation rubric to quantify PTs’
approaches to setting classroom norms and redirecting off-task student
behavior in the simulator (for more details on the rubric, refer to Cohen
et al., 2020). A team of trained and certified coders coded a total of 194
video recordings of PTs’ simulations, consisting of two videos from each
participant who had complete data. For each video, coders coded a
quality score measure, ranging from 1 to 10. The quality score provides
an overall summary of the quality of PT’s responses to avatars’ off-task
behaviors in the simulator and is based on the proportion of times a PT
effectively redirected a student avatar’s off-task behaviors, the speci-
ficity of the redirection provided, and the succinctness of the redirection
provided. Effective, specific, and succinct redirections are based on the
Responsive Classroom framework (2014), a commonly used pedagogical
framework in American teacher preparation programs.

5.3.3. Interviews

We interviewed each of the 17 interview participants for approxi-
mately 45 min. The interviews focused on the PTs’ simulation experi-
ences, backgrounds, and interest in teaching. All interviews followed a
semi-structured interview protocol and were recorded and digitally
transcribed. Questions included, “What were your thoughts about the
simulator?” and, “What do you feel went well?” The interviews took
place several weeks after each PT’s simulation session and session videos
were used to assist recall of the simulation.

5.4. Qualitative data analysis

5.4.1. Open-ended survey questions

We coded the open-ended survey responses in Nvivo, a qualitative
data analysis program, turning each open-ended question into a struc-
tural code for analysis. We then analyzed the structural codes through
multiple readings and word frequency counts to determine whether the
code would be analyzed and reported on at the structural code level or if
the code would be broken into sub-codes for detailed analysis. In the
end, the responses to four questions were broken into sub-codes using
the codebook provided in Appendix A, with each response coded into at
most one sub-code. We used key word searching, word counts, and
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matrices to prevent overlap between codes and to increase consistency
in coding. Throughout survey coding, to keep the sub-codes lower-
inference, each open-ended question remained the primary unit of
analysis. The matrices, word counts, and codebooks were all recorded in
a methodological log, while insights and thoughts on coding were
recorded in an analytic log, which was updated on each day of analysis
(Miles et al., 2014; Yin, 2018). Once all items were coded, we engaged in
thematic analysis (Saldana, 2013) to better understand the data and the
relationship between prior experiences and PTs’ perceptions of the
simulation sessions.

5.4.2. Interviews

Immediately following each interview, we wrote an analytic memo
on impressions from the interview (Miles et al., 2014). Once all the in-
terviews were completed, they were digitally transcribed and, following
the anonymizing of each transcript, another memo was written. We
began coding by using the interview questions as structural codes. We
then analyzed the structural codes and expanded them to include all
relevant comments from a PT on a particular topic, even if shared at a
different point in the interview. Next, we analyzed each structural code
individually, developing inductive codes through iterative coding
(Corbin & Strauss, 2008; Miles et al., 2014). Then, we looked for pat-
terns in the data and grouped similar codes, creating codes with pro-
gressively higher levels of abstraction, and developing the final
interview codebook in Appendix A (Miles et al., 2014; Yin, 2018). After
developing the codebook, we went back to the data and recoded the
interview responses, using visual tools in Nvivo to ensure that each
response was only coded one time. As themes about PTs’ prior experi-
ences, their perceptions of the simulator, and what they saw as the
benefits of the practice began to emerge across the interviews and sur-
veys, we worked to understand how these findings converged, diverged,
and related to the quantitative findings (Creswell & Plano Clark, 2018).

5.4.3. Trustworthiness

Throughout the qualitative coding process, we worked to ensure the
trustworthiness of our findings. First, we maintained a detailed chain of
evidence that included the detailed methodological and analytic memos
we wrote throughout the coding process (Yin, 2018). Second, we
checked themes across the open-ended survey responses, interview re-
sponses, and quantitative data, triangulating multiple sources of evi-
dence to build our confidence in our findings (Yin, 2018). Third, we
searched for rival explanations for our data multiple times throughout
the analysis process as we iteratively revised our findings and assertions
(Miles et al., 2014). Finally, we asked trusted colleagues to review our
work and provide feedback on emerging themes multiple times during
data analysis (Corbin & Strauss, 2008).

5.5. Quantitative data analysis

We began by descriptively summarizing PT characteristics in Table 1
and using regression models to summarize differences between the
overall participant sample and interviewee sample. Next, to examine the
role of prior experience working with children in how PTs performed
during the simulator session, we conducted a time-series model pre-
sented in Equation (1):

Y =Py + B Some Experience; + f3,Lots of Experience;; + f;Session 2,
+ B,Lots of Experience, X Session 2, + f}sSome Experience;; X Session 2,
+ XijB + vy + 4 + €
(€]
Here, Yj; represent outcomes for PT i in course section j at session ¢ (1
or 2). “Some Experience” and “Lots of Experience” are indicators for
PTs’ previous experience working with children. The model also in-

cludes a dummy variable, Session 2, that indicates which time period
outcome Y was observed, as well as an experience by-time interaction to
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allow for differential effects across time. Equation (1) includes fixed
effects for the simulation interactor and course sections, as well as for
time invariant and varying controls for PTs (including gender, average
achievement-level at high school, and indictors for missing covariate
information). Clustered standard errors were estimated at the PT level to
address the nested data structure.

In Equation (1), Sy, represents the mean outcome for the low-
experience group during session 1; 1 and fo represent the session 1
difference in mean outcomes for PTs in the low-experience group and
PTs in the other two experience groups. 3 represents the changes in
slopes for the low-experience group between session 1 and session 2. 4
and fs represent the changes in slopes for the “some experience” and
“lots of experience” groups between sessions 1 and 2.

6. Results

Our results suggest that potential teachers saw the simulated
teaching experience as valuable, and that PTs, especially those with less
prior experience working with children, gained new insights into
teaching from the simulation. In addition, we found that prior experi-
ence working with children was associated with both how PTs perceived
the simulated practice opportunity and their responses to a simulated
off-task student.

6.1. How potential teachers respond to challenging, simulated teaching
opportunities

Potential teachers saw the simulated practice as both challenging
and beneficial, a duality that was also reflected in their responses to the
off-task student avatar. Approximately 60% of PTs indicated that the
scenario demanded a large amount of mental effort, marking an eight or
nine on a nine-point scale. When asked to explain their responses, the
words “hard” or “difficult” appeared in over one-third of PTs’ open-
ended responses. Candidates wrote, “SO HARD- YIKES!” and, “It was
exhausting because no one would listen, few could hear me, and there
were so many distractions.” In addition to being challenging, PTs saw
the simulation as useful, with 87% marking “agree,” or “strongly agree.”
Several PTs described the simulation as “a great learning tool,” and
“extremely interesting,” or wrote, “It made me realize how important
classroom management is.” While a handful of PTs wrote that the
experience was not helpful “in any way,” most saw benefits in the
simulation experience.

The duality of challenge and benefits was also evident in how PTs
responded to the off-task avatar. PTs overall had some challenges in
responding to the off-task students, scoring an average of 2.9 points on a
10-point scale of overall quality in managing off-task behavior. When
asked about the extent to which their classroom management supported
student engagement, PTs rated themselves an average of 5.92 points on
a 10-point scale. On open-ended responses, almost half of PTs listed at
least one shortcoming they saw in their management, like the PT who
wrote, “I thought I was respectful and kind to the students ... [but] I
struggled keeping them on task more than a teacher would,” and the PT
who wrote, “I just did not know how to get the kids to listen to me.”
Despite PTs’ overall low scores and their self-awareness of some chal-
lenges, Fig. 1 shows that PTs improved at setting classroom norms and
addressing off-task student avatar behaviors (indicated by the upward
slope of all three lines) between the first and second rounds of the
simulation. Although the improvements were not statistically significant
(p = 0.66 points, p > 0.10), the uniform pattern of improvement sug-
gests that challenging, simulated experiences like the one in this study
can help build PTs’ teaching skills. Overall, the simulation challenged
PTs, began to build their skills, and was seen as useful.
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Change in performance by previous experience with kids

Overall Quality Score

p—

T T
Session 1 Timing of simulator session Session 2

—®—— Very little experience — —®- — Some experience ----#M---- Lots of experience

Fig. 1. Improvements in overall quality score by experience with kids.

6.2. How simulated practice opportunities influence potential teachers’
perceptions of teaching

Being put into the role of a teacher trying to set classroom norms
while an off-task student engaged in low-level behaviors gave potential
teachers first-hand experience of a challenge teachers might face. For
PTs who had more experience working with children, the simulation
was an opportunity to be the leader in a classroom, like the PT who
wrote, “It was cool being the only teacher there. Most times I am a
teacher assistant or helper, so I'm not the one doing the hard work.” One
interviewee, who had nannied and volunteered with students exten-
sively, said, “In that very brief period, I, you know, got to take a stab at
managing a class, which is really the first time I have done that in a
formal setting ever.” Several PTs also noted that they were able to try
managing a class in a low risk environment. Harmony, an interviewee
who was interested in becoming a teacher, said, “It helped me under-
stand what the classroom is like without the consequences of having
actual students sitting in front of me. If I messed up, it wasn’t a big deal,
and I could just move on.” Another interviewee compared the simulation
to a “test run” where, if “something happens” “it’s not ... going to hurt”
real students. The simulator was a place where PTs, according to a third
interviewee, could gain firsthand “exposure” to classrooms “before they
are placed into actual classrooms.”

In addition to allowing them to take on the role of a lead teacher, the
simulation also provided many of the PTs, especially those who had less
experience working with children, with new insights into the complex-
ities and difficulties of teaching. They wrote comments such as, “It made
me realize how difficult teaching is,” “It gave me a better understanding
of how tough it is to be a teacher,” and that the “eye opening” experience
gave them a “more realistic view on what teaching is like and the real
challenges that occur.” This theme of seeing the difficulties and realities
of teaching came up repeatedly in PTs’ open-ended responses. PTs wrote
that the simulation gave them a “a taste as a teacher,” an understanding
of “how difficult it is to teach a classroom of children by yourself,” and a
new knowledge of the “realities of working with ... students.” For many
of these PTs, their new awareness of the challenges of teaching was
paired with a heightened appreciation of teachers, like the PT who
wrote, “I think that it gave me a new appreciation for teachers who deal
with situations like that on a daily basis.” One simulation staff member
described, anecdotally, a PT commenting that he needed to call his
mother, who was a middle school teacher, after the session because he
had a new respect for what she did each day.

The PTs in this study were experiencing some of the challenges of
being the lead teacher before they had finalized their career selection.
One PT commented on the timing of the simulation, writing, “I think it is
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really important to have experience in a classroom situation before
deciding you want to be a teacher.” In general, the challenging experi-
ence of the simulator, along with PTs coursework, seems to have sup-
ported PTs’ interest in teaching, which increased eight percentage points
from the pre-survey to the post-survey. In her interview, one participant
attributed her increased interest in teaching to the simulator, saying,
“Doing the simulation I felt like ... [classroom management] is a skill I
could learn,” and, “I’ve never really been an authoritative figure in a
classroom, so having the time to practice helped me feel more confident
in a real-life ability to do it.” At the same time, three students, who had
indicated little interest in teaching prior to the simulation and were
more interested in fields such as business, indicated even less interest
following the simulation and wrote in comments such as, “I can never be
a teacher.” Some PTs who were ambivalent on teaching also stated that
the experience did not change their interest in teaching, although it was
“really beneficial even if you're not going to become a teacher.”

6.3. Factors associated with potential teachers’ performance and
reactions

In the simulation, the avatars engaged in the same behaviors at the
same time stamps for all of the PTs. The standardization in the avatars’
behaviors allowed us to look more closely at differences in responses
between PTs, and to explore whether prior experiences or other indi-
vidual characteristics related to PTs’ performance and their perceptions
of the simulation. PTs’ prior experiences working with children ranged
widely, from almost none to having nannied for a full summer, coached
sports teams for years, or volunteered in schools weekly since high
school, which allowed us to evaluate the relationship between prior
experience and performance in the simulator.

Overall, PTs with more experience working with children were
significantly better able to address off-task behaviors in the simulator
than their peers with some or little previous experience with children, as
can be seen in Fig. 1. Amy, an interviewee who had volunteered in
elementary schools, coached a sports team, and baby sat, scored in the
top 20% on her first simulation. In her simulations, she took under 5 s on
average to respond to the off-task behaviors, while many other PTs took
20 s or longer. She also realized on her own that she needed to improve
in being “more ... direct and ... more clear,” which were key skills tar-
geted in the simulation.

In addition to scoring significantly better on their first simulations,
PTs with the greatest amounts of experience working with children also
made more growth from the first to the second simulation. Fig. 1 plots
the change in performance scores between session one and session two
by different levels of prior experience with children. While PTs who
reported low levels of previous experiences with children improved
between simulator sessions one and two, their growth between sessions
was flatter. Mila, an interviewee whose previous experience working
with children was limited to one experience teaching computer science
in high school, decreased in her score from the first to the second
simulation. When asked what she changed, she said, “With the second
part, I was just like, ‘You’re being very disrespectful to the other kids,’
and showed [the off-task avatar] that he was being disrespectful.” The
skills targeted in the scenario were being timely, succinct, and specific in
redirections. Talking with a student about being disrespectful is not
specific, and so the changes Mila made caused her score to decline be-
tween rounds. Other more experienced interviewees, like Amy, focused
on being clearer and more direct in the second round and so increased
scores between rounds.

In interviews, some of the more experienced PTs spoke about their
prior experiences addressing challenging behaviors and, at times, con-
nected their experiences to the simulation. Harmony, “started teaching
[dance] in middle school” and moved from assistant to teacher to “head
coach.” She compared the strategies that worked with the off-task stu-
dent in the simulator to what needed to happen in dance classes with
“six-year-olds” who would “try to sit down while we’re dancing,” a time
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when she had to be “strict.” In contrast, interviewees with less experi-
ence had fewer lived experiences to connect to what they saw in the
simulator. Wayne, whose prior experiences with children consisted of
only a few, brief volunteer experiences, had listed classroom manage-
ment as a possible reason not to teach. When asked about management,
he said, “Well, it’s just something that I don’t have much experience
with ... maintaining control [of] the classroom.” He spoke about not
being “really sure how to approach [the off-task avatar].” PTs’ prior
experiences also seemed linked to how they perceived the off-task
avatar, with a larger number of high experience PTs describing him
positively using words such as “energetic,” and a larger number of low
experience PTs describing him negatively, using words such as
“annoying” or “disrespectful.”

Furthermore, prior experience working with children also related to
how PTs saw the simulated experience. While insight into teaching was
the most commonly listed benefit of the simulator, closer analysis of the
responses reveals that it was mostly PTs with little experience working
with children who wrote that the simulator gave them new insights into
teaching while PTs with more experience with children more often
wrote about seeing practice as a key benefit. In interviews, more expe-
rienced PTs spoke about seeing the simulator as a place to “to test
different skills and different ways that you could teach.” The most
inexperienced interviewees instead spoke about the simulator giving
them “a really realistic idea on how elementary school students are.”
Keeping the scenarios consistent across PTs allowed us to isolate the role
of prior experience working with children in shaping how PTs responded
to a challenging simulation, which is only one example of the infor-
mation that can be gained when the students vary, but the teaching
scenarios stay the same.

7. Discussion

Introduction to teaching courses are often tasked with helping po-
tential teachers make informed career decisions and building their
knowledge of the field of education (e.g., USME, 2021; UWP, 2021).
Given the downward trend in teacher preparation enrollment and stu-
dents’ interest in teaching (Title IT Reports, 2018, Rodriguez Delgado,
2021; Steiner & Woo, 2021), these courses are of increasing importance.
Prior research has found that protracted field experiences in introduc-
tion to teaching courses influence PTs” knowledge of the field and their
interest in teaching (Lent et al., 2002; Spanjaard et al., 2018). While
powerful, these in-person field experiences are also limited, with vari-
ability in what skills PTs practice and scenarios they encounter across
placements and a need to prioritize the well-being of the children in the
placement, which can limit what PTs practice and impact access during
times like the Covid-19 pandemic (Choate et al., 2021; Ellis et al., 2020;
Theelen et al., 2019). In teacher education, simulated teaching experi-
ences have been used as a supplement to in-person field experiences and
to build teacher candidates’ skills (Hudson et al., 2018; Pankowski &
Walker, 2016; Theelen et al., 2019). Simulations have, however, not yet
been studied in introduction to teaching courses. In this study, we
investigated how PTs responded to a simulated teaching opportunity,
how, if at all, their perceptions of teaching shifted, and what factors
influenced their responses. Our goal was to understand the potential
utility of the technology for introduction to teaching courses. Overall,
we found that compact, customizable simulated practice opportunities
were useful tools for the introduction to teaching course sections in this
study.

Our first research question focused on how potential teachers
responded to simulated practice opportunities. What we found was that
PTs perceived the simulation as both challenging and useful, which re-
flects their performance during the simulation. During the simulation,
PTs both experienced challenges when it came to giving specific re-
directions and improved between rounds of practice, although not
significantly. PTs in this study saw benefits in the experiential learning
opportunity, as PTs have in studies of more in-depth experiential
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learning opportunities (Coffey, 2010; Wasburn-Moses et al., 2012). The
positive trend of growth we saw in PTs’ skills at redirecting off-task
behavior is also in line with findings of positive growth from simu-
lated practice for teacher candidates (Hudson et al., 2018; Pankowski &
Walker, 2016). The limited growth we saw could, in line with experi-
ential learning theory (Kolb, 2015), reflect PTs need for more scaffolding
on the content of the simulations.

The simulation in this study was focused on classroom management,
which is a difficult skill to practice in the field, and a perceived area of
weakness for many novice teachers (Billingsley & Scheuermann, 2014;
Hudson et al., 2018; Pankowski & Walker, 2016). As would be expected
from their lack of training in classroom management, many PTs strug-
gled to redirect the off-task student avatar during the simulation. PTs
struggled, however, in a safe environment, a virtual space where they
could try a new skill and be imperfect without impacting the classroom
experiences of real students (Hudson et al., 2018; Pas et al., 2016). We
need more research to learn whether classroom management or a
different skill is most helpful for PTs to practice in a simulated envi-
ronment. Our findings, however, indicate that simulations can be a safe
space for students in introduction to teaching to try on challenging as-
pects of the profession and build skills, and that PTs see utility in
simulations.

Our second research question focused on the twin purposes of many
introductory courses to inform students about the field of education and
to help them make informed career decisions. We wanted to know
whether brief simulated practice opportunities could support students in
making informed career decisions and provide them with new insights
into teaching. Longer, in-person experiential learning opportunities in
introductory courses have been shown to influence what PTs know
about teaching and how they perceive schools (Coffey, 2010; Tho-
mas-Richmond et al., 2020). We wanted to understand whether these
findings would still hold with simulated teaching opportunities, and we
found that PTs gained new insights into teaching from the simulation.
PTs felt that they had an opportunity to take on the role of a lead teacher
and experience the challenges that a teacher faces, which many
described as something they had not been able to do previously. PTs also
described a new awareness of some of the challenges teachers face and
the skills involved in teaching. While for a few PTs that new awareness
of the difficulties of teaching cemented their desire not to become a
teacher, overall PTs’ interest in teaching increased from before the
simulation to after the simulation. PTs gained a new understanding of
how hard it can be to be the lead teacher in a classroom, and this came
without a loss of interest in teaching. Simulations, based on our findings,
could help introduction to teaching courses meet their goals of providing
career and field knowledge. We need more research, however, to un-
derstand how to best leverage simulated practice opportunities,
including the impact of different scaffolding and content foci on shaping
what PTs take away from the practice.

Our third research question focused on understanding which factors
influenced PTs’ responses to the simulation, as that information can
shape both how teacher educators integrate simulations into their
introduction to teaching courses and for whom they integrate simula-
tions. We found that PTs who had more extensive, often informal,
experience working with children, such as teaching dance, nannying, or
volunteering at an after school club, were significantly better at redi-
recting an off-task student, made more growth between practice rounds,
and found different benefits in the simulation than their less experienced
peers. PTs with more experience tended to describe the key benefits of
the simulator as practice and being the lead teacher, while less experi-
enced PTs tended to describe the simulator as opening their eyes to the
challenges of teaching. Time spent working with children is associated
with PTs’ interest in teaching and their knowledge of the field (Heinz,
2013; Wasburn-Moses et al., 2012; Westwick & Morris, 2015), and, in
our study, with how PTs respond to a simulated teaching task. We need
more research to understand if providing less experienced PTs with more
simulated practice opportunities could support their skill development
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and bridge the gap between them and more experienced PTs. Overall,
our findings imply that simulated teaching experiences are useful for
both more and less experienced PTs, but that the benefits might vary by
group in ways that could influence how, and for whom, teacher edu-
cators choose to integrate simulations into their courses.

7.1. Implications for teacher education

These findings have several implications for teacher education.
Overall, our findings suggest that mixed-reality simulations can be
supportive tools for introduction to teaching courses. Simulated teach-
ing opportunities can provide PTs with new insights into the field of
education and new awareness of the challenges of teaching, and do so
without pushing them away from the profession. While more and less
experienced PTs responded differently to the simulated practice, both
perceived benefits in the practice and improved with practice, even if
the amount of improvement differed. This implies that simulated prac-
tice opportunities could be useful for a wide variety of PTs in intro-
duction to teaching courses. The simulations also provided PTs with a
shared experiential learning opportunity, one that was standardized
enough that we could look at differences in how individual PTs
responded in the scenario. Simulations are customizable, stand-
ardizable, compact, and distance-learning friendly practice opportu-
nities that could become useful tools for introduction to teaching
courses. Despite their many advantages, simulations are also limited
tools. The very customization and standardization of simulations is also
a limitation, as the more simulations are standardized, the more artifi-
cial they can become, and the more customized they are, the more they
can diverge from real classroom experiences (Cil & Dotger, 2017; Dotger
et al., 2008). We need more research to understand both the possibilities
and the limitations of simulated practice opportunities in introduction to
teaching courses.

7.2. Limitations

Although this study sheds light on the potential utility of mixed-
reality simulations in introduction to teaching courses, the current
study is limited. First, we focused on the simulations and the PTs and did
not look at classroom discussions on the simulator or interview pro-
fessors. We need more research that includes the perspectives of the
teacher educators using the technology and includes classroom obser-
vations to fully understand the utility of the technology. Second, the
simulation itself was originally designed for teacher candidates (Cohen
et al., 2020) and we need more research to understand how we can
improve the design of simulated, experiential learning opportunities for
introduction to teaching courses. Third, our study did not include a
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control group of PTs who did not participate in simulations, which limits
what we can say about the impact of the simulation on PTs’ performance
and perceptions. Fourth, the interviewees in the study differed from
other PTs in several ways, which limits what we can conclude from their
interviews, and we need to hear from more PTs to understand their
experiences. Despite these limitations, this study presents new and
timely information on short, simulated practice opportunities in the
introductory education context that can help teacher educators working
to find new practice opportunities for their students.

7.3. Conclusion

The Covid-19 pandemic and the ensuing disruptions to field place-
ments illuminated how vital it is for teacher educators to think expan-
sively when designing and implementing experiential learning
opportunities for potential teachers in introduction to teaching courses.
By looking at how almost one hundred potential teachers in introduction
to teaching courses responded to a simulated practice opportunity, we
were able to gain insights into the potential utility of this technology for
introductory courses. We found that the simulated experience chal-
lenged PTs, began to build their skills, and provided many of them with
new insights into the complexities of teaching as well as with a novel
practice opportunity. The benefits of the simulated experience varied by
the PTs’ prior experience working with children, with those with more
experience engaging in more skill building and those with less engaging
in more knowledge building about the field, but the simulated practice
opportunity appeared broadly useful for PTs. Our findings indicate that
simulations can be a useful, virtual experiential learning opportunity for
students in introductory education courses, one that has unique affor-
dances and could supplement existing field experience opportunities.
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Interview code Description

Addressing off-task
behaviors
Introduction to teaching
desire to teach.
Perceptions of simulated
practice
change.
Personal background
Prior experience with kids
to teaching.
Simulation performance
session.
Teaching as a profession

Comments from participants about the simulated off-task student including how they perceived him, supports he would require, and actions they
would take as well as broader comments on their approach to classroom management and their concerns about addressing behaviors.
Comments on why participants enrolled in introduction to teaching and their experience in the course, including how the course has impacted their

Comments from participants about the simulated practice including benefits, concerns, and areas for improvement as well as the emotions they
experienced in the simulator. Also includes their comments and questions on the technology and aspects of the scenario or simulation they would

Comments from participants about their own backgrounds including socioeconomic status, own educational experiences, families, and mental health
Comments from participants about prior work with kids including experiences in high school and experiences in the field placement for introduction

Comments from participants on their own performance in the simulator, what they did in the scenario, and any changes that they made during the

Comments from participants on reasons that they would or would not be interested in becoming a teacher. If they want to teach, includes their
comments on what and where they would want to teach.
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Qualitative Codebook for Surveys
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Survey question

Code description

How would you characterize Ethan’s behavior in this interaction?

To what extent do you think your classroom management supported student
engagement in the class discussion about classroom rules and expectations?

What if anything was beneficial about participating in the simulator?

What, if any, concerns do you have after participating in the simulator?

Negative: Negative comments describing Ethan including strongly negative comments such as
“rude and defiant” to more mild ones such as “disruptive, talkative.” Does not include positive
language or an acknowledgement that his behavior was unintentional, stopped when asked, or
were typical for his age.

Neutral: Mixed or neutral comments about Ethan that acknowledge that he is disruptive or
challenging but also focuses on positive or neutral traits such as being responsive and stopping
when asked, being typical for his age, or his behaviors seeming unintentional. Does not use
positive words such as sweet to describe him unless balance with a negative word such as
disrespectful.

Positive: Includes at least one positive character trait to describe Ethan such as “sweet” or
“friendly.” Might mention that he is disruptive but does not describe him using terms such as
defiant, disrespectful, or rude.

My management did not support discussion: Responses indicating that the management did not
support norms. Might describe challenges faced in the scenario like “unable to keep students
attentive.” Might have hint of positive like “I was able to tell them norms” or “used their
distractions to set norms” but is followed with a but and list of what did not work. Might include
ideas for future “I think I needed to ...” along with something negative about what happened “kids
didn’t interact.”

My management supported discussion: Responses to how management supported norms left after
the did not support discussion codes are removed. Comments include listing of rules set, neutral,
balance, or positive comments on performance on the whole simulation. Note, remove “did not
understand question responses” from this code as well so not included in either code.

Exposure to reality: Comments under benefit about gaining insight into teaching and the
challenges of running a classroom including comments such as “got a taste as a teacher,” “able to
see difficulties in real environment” and “realizing there are students like Ethan.”

Practice: Comments under benefit about being able to be a teacher and to practice teaching.
Comments include “got to lead a class,” “Tried out what we have been learning,” “got experience,”
“cool being the only teacher there.”

Concerns about ability to teach: Comments about their ability or desire to teach such as “I found
out I wouldn't be a good teacher” and “I could never teach.”
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