Anderson, E., & Calandra, B. (2026). Mixed-reality simulations in teacher
education: A scoping review. Contemporary Issues in Technology and Teacher
Education, 26(2), 472-515.

Mixed-Reality Simulations in Teacher
Education: A Scoping Review

Erin Anderson & Brendan Calandra
Georgia State University

TeachLivE/Mursion mixed-reality simulations (MRS) are the
most popular simulation platforms currently used in teacher
preparation programs, and the field is rapidly moving toward
automating these simulations using AI. However, this rapid
series of developments leaves many questions regarding privacy
and equity unanswered. The current paper presents a scoping
literature review analyzing how TeachLivE and Mursion MRS
teacher training designers address equity and criticality in these
simulations, highlighting critical design principles to inform
future MRS implementations.

Prior research indicates that technologies are inherent with biases and
assumptions that shape the environment in which they are introduced
(Heath & Moore, 2024). This includes educational technology, a field that
has historically overlooked the systemic power and bias that can be
embedded in technologies (Heath et al., 2024). TeachLivE and Mursion
mixed-reality simulations (MRS) are two of the most prominent
simulation educational technologies used in wuniversity teacher
preparation programs (Ireland, 2021). However, educators currently do
not know how designers of TeachLivE and Mursion are situating the
design and implementation of MRS learning experiences amidst power,
equity, and sociocultural forces.
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Developing an MRS learning experience goes beyond creating the virtual
scenario in which participants develop a targeted pedagogy. It involves
selecting pre/post measures to evaluate pedagogical growth, employing
instructional design principles (e.g., backward design, universal design for
learning, etc.), training the human interactor that performs various avatar
children, and even developing reflective tools to help contextualize
participant performance (Anderson & Calandra, 2025). There are many
points in the development process where implicit bias or unchecked
assumptions can become embedded in the design. Therefore, this article
presents a scoping review utilizing a systematic search (Arksey & O'Malley,
2005) that examines how TeachLivE/Mursion learning experience
designers attend to issues of equity and criticality to situate these learning
experiences within larger intersectional forces.

Findings show that while the use of MRS for teacher training is
pedagogically beneficial, the field should move beyond mere MRS use to
critically design MRS learning experiences that broaden access, challenge
inequities, and address unintended harms. This review adds two design
principles to the literature: specifically, broadening diversity and
cultivating criticality in both designers and end users.

Background

Mursion and TeachLivE mixed-reality simulations (MRS) are the most
popular simulation platforms in university teacher preparation programs
(Ireland, 2021). During an MRS simulation, preservice teachers practice
teaching virtual avatar students through the Zoom videoconferencing
platform or while standing in front of a large computer display. One
hidden human interactor virtually animates and voices the virtual avatars
of various genders, ages, ethnicities, and neurodivergence. Preservice
teachers and teacher trainers can pause the simulation at any time to ask
questions and provide immediate feedback, thereby facilitating the rapid
mastery of pedagogical skills. Ten minutes of practice with MRS equals 45-
60 minutes of real-world practice (Dieker, Rodriguez et al.). Research has
shown that preservice teachers prefer practicing with MRS over role-play
(Dittrich et al., 2022; McKown et al., 2022) or using actors on Zoom
(Randolph et al., 2024).

Researchers at the University of Central Florida developed TeachLivE to
enable preservice and in-service teachers to practice pedagogy virtually
(Dieker et al., 2008). This development occurred during a time of
increasing political pressure for stronger accountability in teacher
preparation programs (Dieker et al., 2023). Thus, the TeachLivE
technology, developed with a “social justice lens,” was designed to help
PSTs enhance their skills before school placements (Dieker et al., 2023, p.
2). The technology was commercialized, resulting in Mursion, to create
training for various industries.

When the COVID-19 pandemic struck and schools closed, causing teacher
preparation programs to scramble to adapt teacher practicums, the
American Association of Colleges for Teacher Education hosted weekly
webinars on mixed-reality simulations (Bondie et al., 2021). Since then,
these MRS trainings have expanded globally, being used to train teachers
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in Pakistan (Cao, 2022), Taiwan (Liaw & Wu, 2021), and South Africa
(Gravett et al., 2023).

Rationale

Two significant barriers hinder the widespread adoption of
TeachLivE/Mursion MRS technology: (a) the scheduling challenges and
cost of working with a human interactor, and (b) the time-consuming
process of providing feedback on teacher performance. Enter generative
artificial intelligence (GenAI). With GenAl, researchers are moving closer
to overcoming these obstacles. Concerning the first issue, the expensive
interactor, researchers are already training teachers using LLM-infused
virtual avatars (Hwang et al., 2024). For teacher feedback, researchers
with the Educational Testing Services (ETS), who develop the Praxis
teacher certification exam, have created MRS+LLMs to assess teacher talk
(Ilagan et al., 2024). The researchers built their work upon earlier ETS
research that established the National Observational Teaching
Examination (NOTE)assessment, the first significant effort to employ
Mursion MRS for high-stakes scoring purposes (Mikeska et al., 2019). In
other words, ETS researchers are gradually moving toward using MRS +
Al to evaluate teachers.

The creators of these MRS trainings acknowledged that the future of MRS
relies on GenAl (Dieker et al., 2023). While the current state of
TeachLivE/Mursion MRS utilizes Artificial Narrow Intelligence (ANI) to
automate avatar response features (e.g., talking during think-pair-share or
canned laughter), the creators envision great potential in leveraging
sensor data (e.g., visual, auditory, and physiological) and GenAlI to deliver
more comprehensive feedback on teacher performance, considering the
possibility of examining teachers’ emotional states with MRI and GenAlL.
However, the creators also underscored the necessity of placing the human
element at the center of these advancements, arguing that teachers’
perspectives should steer this evolution to ensure the technology is
trustworthy and to reduce bias.

The propensity for these simulations to perpetuate bias is what Baker and
Hawn (2022) called a known bias, as it has been mentioned in the MRS
literature (Bondie et al., 2021; McGarr, 2021), warned about by the
creators (Dieker et al., 2023), and established by research (Bondurant &
Reinholz, 2023). Although Bondurant and Reinholz did not specifically
identify the MRS simulation platform featured in their study, they found
that the MRS perpetuated racist and sexist stereotypes while preservice
teachers provided reduced-quality instruction to student avatars with
negative stereotypes. The researchers noted the possibility of causing
actual harm to preservice teachers who must interact with caricatures of
their identity, writing, “Imagine being forced to participate in a virtual
learning environment that portrays students whose racial/gender
identities mirror yours as rude, abrasive, disruptive, and sexist” (p. 3).
Once researchers start integrating GenAl into the MRS learning
experience, these problems are compounded (Dieker et al., 2023).

Without proper guardrails, TeachLivE/Mursion researchers risk

inadvertently replicating many of the inequitable harms associated with
artificial intelligence. Baker and Hawn (2022) reviewed literature on
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algorithmic bias in educational contexts where model performance
favored one group over others and found numerous examples, ranging
from at-risk predictions for students dropping out of their studies
(Anderson et al., 2019) and classes (Hu & Rangwala, 2020; Lee & Kizilcec,
2020) to essay evaluations (Bridgeman et al., 2009, 2012), language
proficiency (Wang et al., 2018), and detection of student emotions
(Ocumpaugh et al., 2014).

Baker and Hawn (2022) described the research community’s current
understanding of all the harms caused by algorithmic bias as “sparse” and
“insufficient,” emphasizing the need for further research to explore the
unknown impacts of algorithmic bias on education (p. 32). The authors
also noted that problems arise beyond the narrow focus on algorithmic
models, as bias can be introduced before the design process even starts,
affecting task definition and data collection, and extending through to task
implementation and the ongoing effects on users.

For MRS learning experiences, this indicates that bias can emerge as soon
as designers initiate the design process, because, as Macgilchrist et al.
(2024) explained, designing technology is not just about problem-solving
but also about creating spaces for political and sociotechnical future
relations that can redefine the future. Thus, this review examines how
these political and sociotechnical futures are addressed by examining MRS
design through the lens of equity and criticality. Doing so could help the
field better grapple with who exactly is designing these costly MRS
learning experiences and who is privileged to experience them.

The goal is to illuminate the assumptions driving the work, the teaching
practices being developed, and the ways designers attend to issues of
power and accountability, including the ways teachers’ voices shape the
work. Therefore, the following research question was posed: How do
TeachLivE and Mursion MRS learning experience designers address
issues of equity and criticality that might influence these learning
experiences?

Key Concepts
Equity

Equity in education can have a variety of definitions, ranging from equal
distribution of outcomes across different groups of people to equal levels
of growth among students (Levinson et al., 2022). For this study, equity
was operationalized by employing the framework proposed by Lee et al.
(2023), who identified equity intersecting with MRS in six distinct
domains, including explicit access to MRS (i.e., the cost, program
variability, and disenfranchisement), the design of the MRS (i.e., the
authenticity of representations, scenarios, students, cultural
contextualization, and relevance), the affective aspects of MRS learning
experiences (i.e., biases, beliefs, identity, and positionality), the targeted
teaching practices (i.e., high expectations for all learners, learners as
experts, culturally  responsive and culturally  sustaining
curricula curricula, early conceptions/prior knowledge, and equitable
participation), the types of assessments used (i.e., equitable assessments,
asset-based feedback, blinded grading, and formative/summative
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assessments, justifying assessments), and the nature of critical
conversations enacted (i.e., stakeholder meetings, critical race theory,
socio-emotional learning, book banning, bullying, othering, tracking, and
social justice).

Criticality

Criticality was operationalized using the common design mistakes of the
product/human-centered design framework, which includes status quo
design, misrepresentation of users, uneven power dynamics,
technosolutionism, and accountability deficit (Intentional Futures, 2018).
Status quo design mistakes occur when designers design for the majority,
take a one-size-fits-all approach, or design for the average user, often
ignoring qualitative data, resulting in a product that best suits “white,
cisgender, able-bodied, neurotypical, heterosexual, med-high income
students” (p. 11). This also includes situations where designers fail to
acknowledge the need for differentiation in the learning experience.

Misrepresenting users occurs when homogenous design teams with
unchecked personal biases and power differentials inadvertently envision
incorrect or stereotypical end users (Intentional Futures, 2018). Design
teams can avoid this mistake by including positionality statements and
identifying the diversity of the design team. The mistake of not
acknowledging uneven power dynamics arises when designers fail to
account for the power they hold in the design process.

Even when minoritized students participate in the process, it can result in
an extractive rather than a mutually beneficial experience (Intentional
Futures, 2018). The mistake of technosolutionism occurs when designers
treat technology as a neutral panacea for complex social problems,
ignoring technology’s tendency to codify inequity within the digital code.
Additionally, while looking for this, we also extracted data on instances
when designers recognized problems with the technology. Finally,
accountability deficits occur when designers fail to recognize a developed
solution’s intentional and unintentional outcomes, neglecting to address
how a solution could perpetuate oppressive forces.

Methods

To answer the research question, we conducted a scoping review using a
systematic search (Arksey & O'Malley, 2005), as further refined by Levac
et al. (2010). Scoping reviews, as opposed to literature reviews, are more
appropriate when addressing broad topics where many study designs are
applicable, and there is no emphasis on evaluating the quality of included
studies (Arksey & O'Malley, 2005).

Search Strategies

The review process consisted of five key stages (Arksey & O’Malley, 2005;
Levac et al., 2010):

1. Identifying the research question.
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N

Identifying relevant studies.

3. Study selection.

4. Charting the data.

5. Collating, summarizing, and reporting the results.

A comprehensive and systematic search was conducted across the
ProQuest, EBSCO, and Google Scholar databases on March 26, 2024. The
search strategy included the two words: TeachLivE and Mursion.

While Bondie et al. (2021) acknowledged that conducting a literature
search using the specific terms, “TeachLivE” and “Mursion,” resulted in a
small number of articles meeting their criteria, this search turned up a
large number, which is a testament to the expansion of MRS training since
the pandemic. The first 200 search results from Google Scholar were
included for review (Haddaway et al., 2015). This search yielded 887
articles from ProQuest, 741 from EBSCO, and 94 from Google Scholar,
totaling 1,722 articles. The search results were then exported to Rayyan,
an Al-powered systematic review management application (Ouzzani et al.,
2016), to manage citations and screen studies.

The study selection process consisted of four stages. First, Rayyan ran the
uploaded search results to detect duplicates with 90% similarity, and then
the first author manually resolved the remaining duplicates, resulting in
1,084 articles for screening. Next, the titles and abstracts of the identified
studies were screened while consulting a second reviewer to manage
discrepancies with the inclusion/exclusion criteria. Then, the first author
read through the full-text articles of potentially relevant studies to further
screen against the following inclusion/exclusion criteria. Finally, a citation
search of included studies led to the addition of eight articles, resulting in
82 articles for inclusion.

Data Extraction Method

Data from the included studies were extracted into a Google Sheet that
operationalized equity and criticality (see Table 1 for inclusions/exclusion
criteria). The extracted data were thematically coded using Braun and
Clark's (2006) method for thematic analysis, which involved (a)
familiarizing oneself with the data, (b) generating initial codes by
systematically working through the extracted data, (c) reorganizing the
codes into potential themes, (d) reviewing and refining the codes, and (e)
producing a coherent narrative that integrates the extracted themes. The
first author served as the primary coder while the second author provided
peer feedback on identified and revised codes and themes, offering
alternative interpretations throughout the analytic process. Three stages
of coding were engaged in before saturation emerged. Simple descriptive
statistics were used to compile specific codes.
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Table 1
Inclusion and Exclusion Criteria

Criteria

Inclusion Criteria

- Population: TeachLivE/Mursion research involved with pre-service/in-service
teachers

- Study written in English

- Published in a peer-reviewed journal

Exclusion Criteria

- Non-peer-reviewed journal

- Dissertations, conference proceedings, books and book chapters, grey literature
(e.g., university promotional and PRNewswire)

- Never mentions TeachLivE/Mursion

- TeachLivE/Mursion is only mentioned in citations

- TeachLivE/Mursion was only mentioned once without an elaborate description
of the technology being used with teachers.

For example, McGarr (2021) is included, although he only mentions TeachLivE
once, but the article provides many paragraphs describing the use of the
technology. Turner et al. (2023) were excluded since they only mention Mursion
while listing various technologies employed during emergency remote teaching
(e.g., Padlet, Instagram, Mursion).

- MRS used to train populations in education other than teachers (e.g.,
Principals, Speech-language pathologists, children)

Results

This scoping review does not reflect the full extent of MRS training in
teacher preparation programs. In fact, in 2021, one MRS platform
provider acknowledged that they were being used to train over 20,000
teachers and projected to train over 40,000 by 2022 (Bondurant &
Reinholz, 2023). Furthermore, broadening this review to include
practitioners’ contributions brought many valuable voices into the
analysis that had yet to publish formal research studies using these MRS
platforms (e.g., Budin, 2024; Eriksson, 2022; Hartle & Kaczorowski,
2019). Finally, expanding the review to include literature reviews provided
a richer understanding of the thinking surrounding design.

The articles included in this scoping review are organized by types of
articles. Forty-four articles detailed research studies on developing high-
leverage or evidence-based core practices in preservice teachers (i.e., 33
studies) and in-service teachers (i.e., eight studies). Nine articles
documented the development of teacherly dispositions, such as the
affective, physiological, or reflective components of teaching in preservice
teachers (i.e., seven) and in-service teachers (i.e., two). Eight articles
researched teachers’ perceptions of MRS, including three that compared
teachers’ perceptions of MRS to simSchool (Dove et al., 2023) and peer
rehearsal (Lee et al., 2021; Lee et al., 2024). Two articles documented the
development of tools using MRS (i.e., automatic posture feedback
application and teacher feedback application). Eleven articles were
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practitioner pieces or generic overviews of using MRS learning
experiences in teacher preparation programs. Four articles were
conceptual analyses. Seven were literature reviews focused on different
aspects of MRS in teacher preparation. Additionally, a citation search of
the included literature reviews was conducted and compared to the
inclusion criteria, revealing a few articles that probably used
TeachLivE/Mursion MRS but did not specifically identify TeachLivE or
Mursion and, therefore, were not included.

The creators of TeachLivE noted that the technology underwent almost a
decade of vetting before “widespread use, adoption, and research began to
emerge” (Dieker et al., 2023). This is reflected in the included articles, with
28 published before 2020 and 54 studies published from 2020 onward.
Thirty-seven articles focused on TeachLivE, while 38 focused on Mursion.
The remaining pieces are literature reviews that cover both TeachLivE and
Mursion. (See the appendix for a Summary of Included Studies.)

Findings
Equity Considerations

One way to examine how authors address equity is to explicitly search for
the word “equity” or a derivative thereof (i.e.,“inequities”) within the
included literature. Nine articles explicitly contained “equity” or one of its
derivatives. The authors discussed equity concerning systemic educational
inequities for culturally and linguistically diverse students (Eriksson,
2022; Finn et al., 2020; Wernick et al., 2021), participants’ interactions
(Berg et al., 2023; Horn et al., 2023; Peterson-Ahmad et al., 2023), and
the inequities within technology (Bondie et al., 2021; Dieker et al., 2023;
Ledger & Fischetti, 2020). However, utilizing Lee et al. (2023) domains of
MRS alignment with equity (i.e., access, design, affective domains,
teaching practices, assessment, and critical conversations) provided a
more comprehensive understanding of how designers and thinkers attend
to equity.

Access. Authors thematically addressed the intersection of equity and
MRS access by justifying the use of MRS to mitigate teacher attrition,
provide teachers with equal opportunities in technology-rich
environments, and tackle the disparities in universities’ ability to afford
MRS. Many scholars justified the use of TeachLivE or Mursion MRS by
linking these learning experiences to reducing teacher attrition (i.e.,
Aguilar & Kang, 2023; Budin, 2024; Cohen et al., 2020; Dittrich et al.,
2022; Henry et al., 2022; Rosati-Peterson et al., 2021). They connected the
problematic nature of new teachers abandoning education to their
unpreparedness to manage classrooms, among other pedagogical skills,
suggesting that practice in MRS might empower them more effectively.

Another way access and equity intersected was in the justification for using
MRS to prepare everyone within teacher preparation programs to be
digitally literate. Landon-Hays et al. (2020) noted the number of teacher
educators who are digital nomads compared to the number of their
preservice teachers/students who are digital native. Thus, MRS could help
bridge this divide. Last, several authors addressed the equity implications
of accessing costly MRS technology, noting that MRS might only be
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available to resource-rich institutions or those with small numbers of
preservice teachers (e.g., Dove et al., 2023; Eriksson, 2022; Horn et al.,
2023; Kelley & Wenzel, 2019; Peterson-Ahmad et al., 2023; Qualls et al.,
2024; Vasquez et al., 2017). In their literature review of MRS in Special
Education, Qualls et al. highlighted that the majority of the studies took
place in America, in the Southeast, with predominantly White/Caucasian
participants, noting that the Branch Alliance for Educator Diversity is
working to bring MRS to universities serving culturally diverse students.

Design. Many authors have noted how MRS can prepare teachers to
provide high-quality instruction to diverse students. Wernick et al. (2021)
said,

Disparities faced by CLDS [culturally and linguistically diverse
students] could be assuaged by EPP [education preparation
programs] through enhancing teacher readiness to advocate for
and meet the needs of diverse student populations. Being
culturally sensitive and learning how to leverage CLDS strengths
would empower teachers to provide a more just and equitable
education. (p. 230)

Finn et al. (2020) found that participating in MRS made teachers more
aware of diverse students’ cultural nuances and encouraged them to move
beyond focusing on pedagogy to celebrating students’ differences. Ely et
al. (2018) called for researchers to do even more work using MRS to
prepare teachers for culturally and linguistically diverse students.

Affective Domains. Another way equity intersects with MRS in the
literature highlights the bias in the MRS design and the potential
perpetuation of stereotypes (e.g., Berg et al., 2023; Bondie et al., 2021;
Dieker et al., 2023; Dittrich et al., 2022; Eriksson, 2022; Lindberg &
Jonsson, 2023; McGarr, 2021). As noted previously, the creators of
TeachLivE are well aware of potential bias embedded in MRS and have
discussed the need for critical reflection since the technology’s early days.
Participants are also conscious of this, as one MRS participant during the
reflection process referred to the avatars as “five extreme stereotypes”
(Dittrich et al., 2022).

Bondie et al. (2021) cautioned against the stereotype threat and urged
increased design transparency. The researchers developed five design
principles to help mitigate the risk of bias and enhance design
transparency (i.e., describing the learning design, documenting the
avatar/interactor learning, documenting the interactor training, time and
distance, and situating the design practice amid sociocultural
complexities). Eriksson (2022) discussed two additional steps to reduce
biases (i.e., having designed scenarios reviewed by individuals from
cultures represented in the scenario and conducting a content analysis of
participants’ discussion board posts and reflections to check for bias or
stereotypes). McGarr (2021), whose conceptual piece serves as a sober
warning for future MRS designers, delineated numerous potential
problems with teaching classroom management using MRS, whether or
not critical reflection is involved. McGarr noted the problematic nature of
creating avatars’ behavior from a typology of behaviors, which is an
abstraction by its very nature.
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Teaching Practices. A fourth area where equity intersects with MRS is
found in a common justification for MRS that allows teachers to engage in
practices they would not otherwise experience. Many authors referenced
the issue of teachers having inequitable access to high-quality practicums
as a justification for MRS usage (e.g., Accardo & Xin, 2017; Dieker et al.,
2019; Ersozlu et al., 2021; Finn et al., 2020; Garland et al., 2012; Gravett
et al., 2023; Hayes et al., 2013; Hudson et al., 2018; Judge et al., 2013;
Kaufman & Ireland, 2016; Landon-Hays et al., 2020; Ledger & Fischetti,
2020; McGarr, 2021; Lindberg & Jonsson, 2023).

Teacher preparation programs struggle to secure placements for their
educators that are consistently high quality and provide candidates with
opportunities to practice their skills (Garland et al., 2012; Judge et al.,
2013). Even when candidates are placed in their practicums, observing all
requires of teacher trainers a significant amount of time and resources to
(Dove et al., 2023). Providing corrective feedback to candidates by
observers or the participating primary teacher can disrupt classrooms, as
students would need to wait (Dieker et al., 2019). Furthermore, regardless
of whether one believes it is better to place teachers in well-functioning
schools versus struggling schools, practicum experience “often serves
primarily to socialize student teachers into the existing status quo,
potentially perpetuating traditional habits and norms, some of which may
be undesirable” (Gravett et al., 2023).

Critical Conversations. Relatedly, some in the TeachLivE/Mursion
literature justify using MRS to provide preservice teachers with the
opportunity to practice conversing with critical stakeholders, an
opportunity they would not have within their practicum. For example,
Accardo and Xin (2017) noted that there is virtually no opportunity for
teacher candidates in practicums to speak with parents of students, which
could make them hesitant to communicate with parents once they enter
their practice, and practicing communication skills within parent-teacher
conferences is a popular simulation (i.e., Accardo & Xin, 2017; Budin,
2024; Dalinger et al., 2020; Henry et al., 2022; Kelley & Wenzel, 2019;
Kilbourn & Piro, 2022; Scarparolo & Mayne, 2022). Not only has
TeachLivE/Mursion MRS been used to practice conversations with key
stakeholders, but it has also been utilized to practice discussing sensitive
topics. For example, Hansson et al. (2023) used MRS to enable preservice
teachers to discuss conspiracy theories with students.

Assessment. A final area where Lee et al. (2023) identified equity
intersecting with MRS is in the assessment component. Should preservice
teachers be graded on their performance in a simulator? Instead of
assigning a punitive grade for performance in MRS, some researchers had
participants self-assess their performance. For example, Driver and
Zimmer (2022) had participants identify personal goals using a developed
rubric and then use it to self-assess their video-recorded performance
while generating peer feedback. Grant and Ferguson (2021) evaluated the
quality of participants’ MRS reflections on discussion board posts, rather
than their MRS performance, noting that a 10-minute MRS interaction
provided scant evaluative benefit, whereas assessing their “reflective
professional discourse about learning and teaching” was more meaningful

(p. 145).
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Some participants did not assign a grade for MRS participation (Gundel et
al., 2019). Still, there have been attempts to use these MRS learning
experiences to grade teacher performance at scale. For example, the
National Observational Teaching Examination (NOTE) assessment was
the first significant effort to use Mursion MRS for high-stakes scoring
purposes to evaluate teacher performance (Mikeska et al., 2019). In the
spirit of the NOTE assessment, Mikeska et al. then drafted performance
tasks to measure teachers’ “coordinated, accumulated, and dynamic
(CAD) competencies” (p. 128). They argued that existing teacher tests
suffer from construct underrepresentation in capturing the dynamic
complexities of teaching. Furthermore, they noted the difficulty in
standardizing traditional teacher observation since teacher behavior
depends heavily on the students and environment, leading to construct-
irrelevant variance.

Criticality Considerations

A critical view of educational technology looks beyond technology’s
learning outcomes to examine “the social conflicts and politics that
underpin the use of technology in educational settings” (Selwyn, 2010). To
operationalize criticality, we used Intentional Futures’ (2018) five design
mistakes of human-centered design (i.e., status quo design,
misrepresenting users, uneven power dynamics, techno-solutionism, and
accountability deficits) to seek evidence of these mistakes being addressed
or mitigated in the TeachLivE/Mursion literature.

Status Quo Design. According to Intentional Futures (2018), status quo
design mistakes occur when designers focus on the quantitative majority
and attempt to design a single solution for all students or design for the
“average” student, which ultimately benefits “white, cisgender, able-
bodied, neurotypical, heterosexual, med-high income students at the
expense of minoritized students” (p. 11).

To see if TeachLivE/Mursion MRS designers replicated this mistake, we
first examined MRS participants. In the included research studies (n =
60), all researchers identified their participants by associating them with
some aspect of education, which we broadly coded as “school,” since it took
a variety of forms (e.g., participants’ education level, educational
certification status, curriculum specialization, teaching level, classroom
characteristics, amount of teaching experience, etc.). Other researchers
captured participants’ race, gender, and/or age. Some studies involved
participants in countries outside of the USA (i.e., Australia-five, South
Africa-two, Sweden-one, Norway-one, Taiwan-one).

Who are these TeachLivE/Mursion MRS learning experiences designed
for? The vast majority of studies that identified participants’ school,
gender, race, and age included participants predominantly Caucasian,
female, and between the ages of 20 and 40. However, there were
exceptions. Aguilar and Flores (2022, 2024) worked with predominantly
Hispanic-identifying participants, while Luke (2023) included
predominantly people of color-identifying participants. Mikeska and
Howell (2021), Mikeska and Lottero-Perdue (2022) and Mikeska et al.
2024) noted that although their participant demographic was skewed
toward Caucasian and White, preventing their findings from generalizing
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to other populations, these demographics represented the teacher
workforce (Banilower et al., 2018). None of the studies specified whether
their participants had disabilities.

Misrepresentation of Users. This design mistake of misrepresenting
users occurs when the design team lacks diversity or designers fail to
consider their positionalities during the research process, potentially
perpetuating stereotypes through the design (Intentional Futures, 2018).
Even when diverse voices are present, designers can still misrepresent the
end user if those voices lack the power to express their concerns.

To examine this common design mistake, consider who has written about
their experience designing MRS learning experiences (e.g., research
studies + practitioner pieces = 72 articles). Of this subset, 86% (n = 62) are
authored by USA-based writers, followed by 8% (n = 6) by Australia-based
authors, 3% (n = 2) by South African-based authors, and 1% (n = 1) by
authors from Canada, Sweden, Taiwan, and Norway. Two articles featured
researchers from different countries (i.e., DeSantis et al., 2023; Liaw &
Wu, 2021). Thus, these MRS learning experiences predominantly occur in
resource-rich countries in North America, Australia, and Europe, a
concern raised earlier when researchers discussed the equity of MRS
access.

One way to mitigate the misrepresentation-of-users error is for designers
to check their positionalities for implicit bias. A positionality statement, or
reflexivity statement, is when researchers explicitly identify themselves
within their research (Savolainen et al., 2023). Out of the 82 included
articles, only one contained an explicit positionality statement, titled
“Author Subjectivity”’(Keese et al., 2023). The authors noted that the
participants were all colleagues of the authors; thus, objectivity was
impossible, and therefore, included a positionality statement to increase
the trustworthiness of the study.

Uneven Power Dynamics. The mistake of uneven power dynamics
occurs when designers do not acknowledge the power they possess within
the design process to ideate solutions for end users. Even when diverse
voices and end users enter the design process, unchecked power
imbalances can lead to extractive, rather than beneficial relationships
(Intentional Futures, 2018). Within the TeachLivE/Mursion literature,
some authors generally discussed power as a form of authority,
recognizing the imbalance between teachers and technology in education.
Some researchers acknowledged educators’ power in eliciting student
thinking (Lee et al., 2024) and using teacher talk to control the classroom
(Gillespie Rouse et al., 2023). Others reflected on their power as both
instructors and researchers. They wondered if this affected participants’
evaluations of their MRS performance (Hudson et al., 2018), colored their
written perceptions of the MRS experience (Lottero-Perdue et al., 2022),
or influenced participants’ desire to be included in the research (Grant &
Ferguson, 2021).

Beyond the teachers, authors noted the power imbalance that arises from
creating tools in a politicized world. Donehower Paul et al. (2020) stated
that, while creating tools to evaluate teachers can be helpful, it is often
embedded in a one-size-fits-all approach to teacher preparation, which
risks privileging a single set of standards and tools at the expense of
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appreciating the plethora of tools and forms of knowledge. Politicians
promoting agendas cloaked in educational reform and neoliberal market
influences, which prioritize saleable, scalable tools to measure behavior,
exacerbate this problem. Furthermore, since Mursion is a commercial
product, unlike TeachLivE, Dalinger et al. (2020) proposed making it a
separate research strand from TeachLivE.

Technosolutionism. The mistake of technosolutionism occurs when
designers uncritically believe that technology alone can best fix complex
social problems, often resulting in solutions that are merely Band-Aids for
more significant systemic issues (Intentional Futures, 2018).
Technosolutionism is “rooted in the idea that tech is the ‘great equalizer’
and is inherently ‘neutral,” which ignores how technology often digitizes
inequities and scales them to an alarming degree” (p. 11). Evidence of
authors praising TeachLivE/Mursion and justifying its use was the most
common code found in the literature. This makes sense, as most
researchers utilizing these technologies must explain and justify their
application in their studies. However, McGarr (2021) stated, “There
remains a high level of positivity in relation to the benefits of this type of
technology into the future — largely reflecting the broader positivity
surrounding educational technology” (p. 279).

While justifying the use of this technology was expected, many authors
also noted the problems with TeachLivE/Mursion MRS. One of the most
common problems cited in the literature was participants’ inability to
suspend their disbelief or the perception that the avatar responses felt fake
(e.g., Dalinger et al., 2020; Dittrich et al., 2022; Ferguson & Sutphin,
2022; Fischetti et al., 2022; Kamhi-Stein et al., 2020; Ledger & Fischetti,
2020; Mikeska & Howell, 2021).

Interestingly, in one study, participants felt the avatars were fake because
their language and behavior were too preprogrammed (Judge et al., 2013),
which does not necessarily reflect the capabilities of human-in-the-loop
technology. Some authors noted that their participants struggled with the
technology, such as when an interactor’s broken foot pedestal made the
avatars jumpy (Garland et al., 2012) or when low internet connectivity
caused issues with the Zoom application (Luke et al., 2023). Others
bemoaned the technology’s limitations, such as only seeing participants
from the shoulders up (Anton et al., 2023), avatars being unable to move
out of their chairs, or teachers being unable to use the common classroom
management technique of proximity (Hansson et al., 2023; Lindberg &
Jonsson, 2023), the inability to see student work (Dove et al., 2023; Grant
& Ferguson, 2021), the inability to use electronic slideshows or visual
reinforcements (Ledger & Fischetti, 2020), the inability to use class
attention-grabbing signals such as clapping (Ferguson & Sutphin, 2022;
Hudson et al., 2018), or the inability to rearrange students into small
discussion groups, a common practice in language-learning classrooms
(Kambhi-Stein et al., 2020).

Some participants struggled with their desire to understand how the
technology operated, which sometimes resulted in this struggle
dominating their reflections (Kamhi-Stein et al., 2020). However, when
participants learned about human-in-the-loop technology, they also
struggled to suspend their disbelief (Ledger & Fischetti, 2020). Other
authors wrestled with the decontextualized nature of these MRS learning
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experiences (e.g., Dove et al., 2023; Driggers, 2023; McGarr, 2021;
Mikeska et al., 2019).

Participating in MRS can make people nervous (e.g., Ferguson & Sutphin,
2022; Garland et al., 2012; Henry et al., 2022). As mentioned earlier, some
authors noted the scheduling headaches, problems with short sessions,
and the cost of the technology. Although authors justified using MRS to
observe teachers during their practicums when teacher trainers otherwise
could not, some still found this MRS feedback process burdensome (Dove
et al., 2023). Finally, some participants stated that this type of teaching
simply was not their preferred mode of instruction (Luke et al., 2023).

Accountability Deficits. The final design mistake is creating
accountability deficits, which occur when designers fail to consider the
“intentional and unintentional outcomes a solution may pose” that can
often exacerbate systemic inequities, particularly for marginalized
populations (Intentional Futures, 2018, p. 11). Authors of
TeachLivE/Mursion MRS articles frequently alluded to these deficits in
the limitations sections of their papers. A central theme that emerged from
these limitations involved issues with generalizing results. Some
researchers noted that their work had limited generalizability because the
study took place in a single setting (e.g., Accardo & Xin, 2017; Dittrich et
al., 2022; Keese et al.,, 2023; Landon-Hays et al., 2020). Others
highlighted problems related to their small sample size (e.g., Anton et al.,
2023; Budin, 2024; Dove et al., 2023; Hansson et al., 2023; Kilbourn &
Piro, 2022; Luke et al., 2023) or the diversity of their samples (e.g.,
Dalinger et al., 2020; Ely et al., 2018; Larson et al., 2020; Mikeska &
Lottero-Perdue, 2022).

Some indicated that their sample was skewed due to participants residing
closer to the lab (Mikeska et al., 2019) or because their participants were
early adopters of technology (Donehower Paul et al., 2020; Keese et al.,
2023). Others suggested that extenuating variables might have influenced
generalization, such as participants’ experiences in their teacher
preparation program (Dawson & Lignugaris/Kraft, 2017).

Many researchers called for improved measures to monitor
generalizability, such as identifying and replicating time and distance
variables (Bondie et al., 2021) and more specifically, across at least three
different MRS sessions (Ledger & Fischetti, 2020), moving beyond
reliance on teacher self-reports (McGarr, 2021), conducting longitudinal
studies (Peterson-Ahmad, 2018), using Moore’s (2009) Evaluation
Framework (Qualls et al.,, 2024), and implementing randomized
controlled trial designs (Larson et al., 2020).

Although small sample sizes limit generalizability, one could utilize a more
diverse small sample (Judge et al., 2013). Due to the burdensome nature
of individualized feedback, Desantis et al. (2023) recommended 15
participants as the ideal sample size for a single research team. McGarr
(2021) noted that many of these studies were “pilot-type studies typified
by short periods of engagement with simulations,” which demonstrates
the “peripheral nature” of these technologies in teacher preparation
programs, still in its “pioneering phase” (p.279). Mikeska et al. (2019) also
pointed out that one cannot claim that skills developed in MRS generalize
to real classrooms, due to the lack of empirical evidence.
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Another way authors addressed accountability deficits was by
contextualizing the decontextualized nature of these simulation
experiences. For example, Driggers (2023) noted the irony in TeachLivE
promoting the technology as context-free when, in reality, “no such thing
exists” and argued that context should be the starting point when
developing teacherly dispositions (p. 2). Liaw and Wu (2021) employed
Darvin and Norton’s (2015) Model of Investment to discuss this
contextualization and its impact on teacherly dispositions, noting that
identity, ideology, and capital all influence one’s disposition and that this
shifting process is subject to the dominant ideologies of certain groups.

Bondie et al. (2021) also cautioned against practicing limited behaviors
without considering these behaviors’ cultural relevance or recognizing
how students' varying abilities could negatively affect teachers’
perceptions of their own teaching ability. McGarr (2021) highlighted the
danger of focusing on the decontextualized actions of teachers, stating that
doing so contributes to the “performative, technical-rationalist
perspective” of teaching, where good teaching is viewed as efficient
classroom performance and where reflection ignores larger systemic
forces (p. 282). McGarr recommended that teachers critically reflect not
only on their actions and student behavior but also on the MRS by asking
questions such as the following;:

e What assumptions about behavior are embedded within the
simulations?

e What does this reveal about how pupil behavior is viewed and
categorized?

e From the perspective of gender, social class, and ethnicity, how
well are students served by these categorizations? (p. 282).

Donehower Paul et al. (2020) also emphasized the need for this criticality,
as these MRS tools —and the ones that the future brings — exist amid
shifting neoliberal political forces. They call for teachers to lead the
development of these tools to “prevent a CEO-driven political schema
taking over the collective knowledge of the field” (p. 22). In response to the
questions in the previous paragaph, Donehower Paul et al. (2020) added
the following:

e  What are the current external and internal forces that we want to
resist and, conversely, what is it that we want to become?

e What do I have to do to achieve that vision? (p. 22)
Discussion

This literature review began by suggesting that TeachLivE and Mursion
designers might be failing to situate these MRS learning experiences
within larger intersectional forces. However, it identified many examples
of authors addressing equity and criticality to better inform future MRS
designers.
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Although these TeachLivE/Mursion MRS learning experiences have
rapidly expanded since the pandemic, as evidenced by more articles in this
review published after 2020 than before, we agree with McGarr (2021)
that these MRS learning experiences are still on the periphery of teacher
preparation programs. A better, holistic understanding of the design
process, which begins by embedding these experiences within teacher
preparation programs and continues after participants enter their
practice, could provide more teacher educators with opportunities to
leverage these experiences to train preservice and in-service teachers.

As the literature review shows, this process predominantly occurs in North
American, Australian, and European institutions with Caucasian female
participants aged 20-40. While these MRS learning experiences have
developed various pedagogies and dispositions, which is a testament to the
technology’s broad applicability, we also agree with McGarr’s (2021)
assertion that the field needs to move beyond the “pioneering” phase,
focused on people’s perception of the technology, to explore more
dimensions of teacher education.

Finally, we concur with Bondie et al. (2021), who emphasized the need to
document the learning design. Researchers should also report the type of
MRS used, the theory of change, the instructional design models, the
reflection activities, and the participant/design team demographics. To
Bondie et al. (2021), five design principles (i.e., describing the learning
design, documenting the avatar/interactor learning, documenting the
interactor training, time and distance, and situating the design practice
amid sociocultural complexities), we add broadening diversity and
cultivating criticality. The following presents different ways these two
additional design principles can manifest in designing MRS learning
experiences.

Broadening Diversity and Cultivating Criticality

The MRS teacher training field urgently needs to broaden diversity, from
the interactors playing the avatars, the participants accessing the MRS
training, and the universities facilitating these experiences.

Broadening Diversity

There are many ways that TeachLivE and Mursion can help designers
mitigate bias during the backend portion of development. One way is to
have employees engage in professional development on bias mitigation
and the criteria used to assess it and then publish this training for end
users to reference. Another method to reduce the perpetuation of racial
caricatures is to utilize racially ambiguous avatars, although Bondurant
and Reinholz (2023) found this approach to be insufficient. Artificial
intelligence in education researchers Baker and Hawn (2022) identified
several statistical fairness measures to evaluate algorithmic bias in ATED,
including criteria of independence, separation, and sufficiency. This is
especially important as MRS integrates with GenAl. However, Baker and
Hawn recognized that the ATED field still lags behind other disciplines in
identifying and measuring algorithmic bias and called for developing
education-specific packages to audit bias and for creating reference
datasets for testing new approaches.
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Another way teacher training platforms could help mitigate bias is by
diversifying the employees who perform the avatars. The problem of White
actors portraying avatars of varying ethnicities is not unique to MRS. The
game design world also needs assistance in diversifying the pool of actors
to develop avatars (Miletic, 2020). However, Miletic noted that industries’
hesitancy to address digital blackface exacerbates the challenges that
Black, indigenous, and people of color actors face in retaining work while
perpetuating the false notion of the superiority and universality of White
actors’ vocal abilities. As these MRS experiences become automated,
perhaps people who share similar demographics with the developed
avatars could perform and develop the avatars.

On the front end of the MRS learning experience design process, another
way to guide the automation of these MRS learning experiences is to
broaden the diversity of participants and universities facilitating these
experiences. Designers leveraged MRS to bring together participants in
different university pathways (i.e., Peterson-Ahmad et al., 2023) and
countries (i.e., DeSantis et al., 2023; Liaw & Wu, 2021). Resource-rich
universities could use their funding to partner with other institutions,
enabling their teachers to collaborate across cultural and geographic
boundaries. Baker and Hawn (2022), who also called for broadening
participation in AI audits, suggested creating structures to incentivize
openness (e.g., creating journal special issues and publication
opportunities, encouraging funding for research, etc.). Similar incentives
could encourage MRS design teams to seek diverse collaborations.

Cultivating Criticality

Using more critical theories to guide the design and infusing criticality
throughout the design process, from ideation to implementation, could
help mitigate bias in the MRS learning experience. The founders of
TeachLivE have also been calling for critical reflection to reduce bias in the
MRS design for over a decade (Dieker et al., 2014; Dieker et al., 2023).
While critical reflection is integral to the MRS learning experience, bias
can infiltrate the design process before it even begins (Baker & Hawn,
2022). McGarr (2021) also emphasized this, urging that critical reflection
should extend to the simulation experience.

However, some might hesitate to use this technology due to the potential
perpetuation of stereotypes as one interactor portrays various avatars.
Nevertheless, all technology has historically been designed by a privileged
group, embedding their biases and blind spots. Even when technology
developers take deliberate steps to mitigate bias, they can still get it
painstakingly wrong (e.g., Google’s rollout of the Gemini image generator).
Therefore, in addition to auditing MRS, broadening diversity, and using
critical reflection, teacher trainers could also cultivate technoskeptical
dispositions to help everyone involved in the design process continually
check for issues related to themselves, the design process, the participants,
and the participants' generalization into their practice. A technoskeptical
disposition, as defined by Heath and Moore (2024), is as follows:

an orientation towards technology which invites a consideration

of the collateral and unintended effects of technology on
individuals and society. Drawing from media ecology and critical
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theory, it is anchored in an assumption that technologies are not
neutral, and neither are the societies into which technologies are
introduced. (p. 11)

To cultivate a technoskeptical disposition, Heath and Moore (2024)
recommended conducting technology audits and embedding ethics into
technology design. The researchers noted that technology audits would
involve everyone in the design process — from the designer to the end user
— who would ask critical questions to examine the intersection of
technology and ethical design and its positive and negative impacts on
society and education. They also recommended embedding ethics
throughout the design by identifying shared ethics-oriented philosophies
to guide the process, inserting ethical consideration language into
developed problem statements, charting the solution’s potential benefits
and harms, involving stakeholder input throughout the design process,
and centering critical questions during the design process (see Table 2).

By integrating technoskepticism into the design process to cultivate
technoskeptical dispositions in designers and end users, criticality extends
beyond mere reflection and becomes embedded throughout the design.

Conclusion

This scoping review shows that TeachLivE and Mursion MRS-supported
teacher training are gaining popularity after a decade of vetting. These
MRS learning experiences provide authentic approximations of practice
for preservice and in-service teachers, although the extent to which
teachers’ practice is generalizable remains a topic for further research. A
more thoughtful and inclusive design of these MRS learning experiences
could help mitigate the bias embedded within them. This scoping review
is significant because it extends the work of Bondie et al. (2021) to expand
the definition of MRS design and organizes how TeachLivE and Mursion
teacher trainers have addressed equity and criticality in the literature. As
a result, we propose adding broadening diversity and cultivating criticality
to the design principles uncovered in this review. Infusing criticality into
an equitable design process with technoskepticism could help ensure these
MRS teacher trainings serve diverse participants while preparing them to
fight inequities in their practice.

MRS teacher training is not a panacea for the inequality that exists in
education. However, MRS designers can avoid exacerbating these harms
by designing and implementing tools, strategies, and approaches to
educational technology design that include the voices of students,
teachers, and the community. If the future of education is to include
automated, simulated teacher assessments, now is the time to vigorously
interrogate and iterate on these MRS learning experiences to ensure that
this direction is, after all, the right one.
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Table 2

Technoskeptical Questions

designed ethically, and

ensure we ethically

Heath & Moore
(2024)
Technoskeptical Questions for
Questions MRS Designers Impact on the Design
Was this technology What canwe doto | - Use justice-centered design

methods.

afford or constrain

design afford or

is it used ethically? designed this MRS | - Use participatory design.
learning - Use Universal Design for
experience? Learning.
- Document all components of
the design process.
Are laws that applyto | What laws and - Adhere to the best AI data
our use of this regulations on AI- privacy laws.
technology just? enhanced - Add clauses in IRB to protect
educational participants’ data for future
technology automation.
products apply to
MRS learning
experiences?
Does this technology How does our - Use people from represented

avatar demographics to

1997)

might contribute?
(Postman, 1997)

democracy and justice | constrain develop, perform, and audit
for all people and democracy and avatar actions.
groups? justice for all - Develop critical
people and groups? | consciousness in teachers to
identify and address systemic
inequities in education.
Are the ways the Are the ways the - Attend to best practices in Al
developers profit from | developers profit avatar development to
this technology from this compensate participants
ethical? technology ethical? | - Compensate people whose
likeness was used to develop
avatars.
- Bring end users and
community members into the
design process and
compensate them through
equitable incentives.
What are unintended What are - Center this question in each
and unobvious unintended and stage of the design process.
problems to which this | unobvious - Include this question in
technology might problems to which | participants' scaffolded
contribute? (Postman, | this technology reflections.

In what ways does this
technology afford and
constrain learning

In what ways does
our designed MRS
learning experience
afford and

- Turn design sessions into
tech literacy sessions.

- Include McGarr's (2021) and
Donehower Paul's (2020)

490




Contemporary Issues in Technology and Teacher Education, 26(2)

Heath & Moore
(2024)
Technoskeptical Questions for
Questions MRS Designers Impact on the Design
opportunities about constrain learning critical questions (i.e., What
technologies? opportunities assumptions about behavior
about are embedded within the
technologies? simulations? What does this

reveal about how pupil
behavior is viewed and
categorized? From the
perspective of gender, social
class, and ethnicity how well
are students served by these
categorizations? What are the
current external and internal
forces that we want to resist
and, conversely, what is it that
we want to become? What do I
have to do to achieve that
vision?)

Note: These technoskeptical questions were quoted from Heath, M. K., & Moore,
S. (2024). Locating TPACK XK between theory and practice: Reflective practice,
applied ethics, and technoskeptical dispositions. Computers and Education
Open, 100204.
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Appendix

Summary of Included Articles

Authors

Summary of Task

Geographic
Region
of Research

Collected
Participant
Demographics

Research Studies Developing High-Leverage/Evidenced-Based Practices: 41
Preservice Teachers: 33

Accardo & Xin PSTs facilitate an USA Race
(2017). effective parent-teacher Gender
conference, (2) present Age
professional School
communication, and (3)
make appropriate
instructional decisions
while discussing a child's
504 plan.
Aguilar & Flores | PSTs use productive USA Race
(2022). mathematical talk moves Age
(PMTMs) during a Gender
clinical interview School
Cohen et al. PSTs redirect off-task USA Race
(2020). behaviors during a Gender
"norm-setting Age
discussion" School
DeSantis et al. PSTs use higher-order USA Gender
(2023). thinking (HOT) Age
questioning skills while CANADA School
conducting a lesson (Study
related to their area of participants in
certification USA)
Driver et al. PSTs use communication USA Race
(2018). skills when working with Gender
paraprofessionals, Age
general education co- School
teacher, parent, and
administrator
Ely et al.(2018). PSTs conduct USA Race (Uni)
collaborative strategic Gender
readings. Age
School
Ferguson & PSTs create and USA School
Sutphin (2022). | implement an engaging
5E lesson plan.
Finn et al. PSTs (international) AUSTRALIA School
(2020). develop lesson plans
attending to culture,
differences, and diversity
Fischetti et al. PSTs developed AUSTRALIA Age
(2022) confidence, planned for Gender
diverse learners, School

understood personalizing
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Geographic Collected
Authors Summary of Task Region Participant
of Research Demographics
pedagogy, and engaged
with classroom
management while
micro-teaching in MRS.
Garland et al. PSTs conduct Discrete USA Age
(2012). Trial Teaching. Gender
School
Gillespie Rouse PSTs use instructional USA Race
et al.(2023). moves (describe, expand, Gender
affirm, manage, instruct) School
during writing
conferences
Grant & PSTs lead student- USA School
Ferguson centered discussions after
(2021). problem-solving
Gravett et al. PSTs use questioning SOUTH School
(2023). skills to elicit and expand AFRICA
upon students' prior
knowledge during the
lesson introduction
phase.
Gundel et al. PSTs engage in a variety USA Race (Uni)
(2019). of teaching tasks (e.g., Gender (Uni)
discussion facilitation, School (Uni)
use of a graphic
organizer, running a
formative assessment)
Henry et PST's confidence and USA School
al.(2022). preparedness for
communicating with
diverse families
Horn et al. PSTs deliver behavior- USA Race
(2023). specific praise after Gender
eCoaching School
Hudson et al. PSTs manage a classroom USA Race
(2018). when introducing a Age
student, using a group Gender
alert strategy, and School
introducing a unit of
study.
Hudson et al. PSTs manage a classroom USA Race
(2019). when introducing a Age
student, using a group Gender
alert strategy, and School
introducing a unit of
study.
Judge et PSTs ability to use USA Age
al.(2013). differential Gender
School
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Geographic Collected
Authors Summary of Task Region Participant
of Research Demographics
reinforcement of
incompatible behavior.
Landon-Hays et | PSTs engage in high- USA Age
al. (2020). leverage practices (i.e., Gender
strategic teaching, School
collaboration,
differentiation, providing
feedback) after
redesigning
Special/general
education courses
Larson et al. PSTs gap between their USA Race
(2020). intended and actual Age
ability to manage a Gender
classroom School
Ledger et al. PSTs preferred AUSTRALIA School
(2019). instructional strategies
when micro-teaching.
Ledger & PSTs engage in various AUSTRALIA School
Fischetti teaching tasks/skills
(2020). while micro-teaching.
Lottero-Perdue PSTs noticing argument USA Race
et al. (2022). construction/critique Gender
after coding transcripts. School
Luke et al. PSTs gain students' USA Race
(2023) attention, engage Age
students during a lesson, School
and facilitate a
discussion.
Mikeska & PSTs enact scientific USA Race
Howell (2020). argumentation Gender
School
Mikeska & PSTs versus ISTs enact USA Race
Lottero-Perdue scientific argumentation. Gender
(2022). School
Nel & Marais PSTs teach core reading SOUTH School
(2023). skills (e.g., eliciting
background information AFRICA
on informational text).
Pankowski & PSTs (traditional versus USA Race
Walker (2016). alternative certification) Age
classroom management Gender
styles (e.g., control, care, School
self-regulation, other).
Peterson- PSTs teach a lesson on USA School
Ahmad (2018). self-management while

providing opportunities
to respond
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Geographic Collected
Authors Summary of Task Region Participant
of Research Demographics

Peterson- PSTs (General and USA School

Ahmad et al. Special Ed) explain and

(2023). model content,
coordinate and adjust
instruction, and check
student understanding.

Scarparolo & PSTs communication AUSTRALIA Gender

Mayne (2022). skills while explaining School
differentiation during a
parent-teacher meeting

Vince Garland et | PSTs use the system of USA Race

al. (2016). least prompts while Age
conducting a reading Gender
comprehension lesson School

In-Service Teachers: 8

Aguilar & Kang ISTs use productive USA Race

(2023). mathematical talk moves Age
during a mathematical Gender
discussion School

Dawson & ISTs deliver specific USA Race

Lignugaris/Kraft | praise, praise around, Age

(2017). and error correction Gender
while teaching a language School
arts vocabulary lesson

Dieker et al. ISTs facilitate a whole- USA Race

(2017). class discussion while Age
eliciting and interpreting Gender
individual students’ School
thinking

Dieker et al. ISTs elicit and interpret USA Race

(2019). individual students’ Age
thinking (HLP #3) Gender

School

Fraser et al. ISTs conduct Discrete USA Age

(2020). Trial Teaching. Gender

School

Pas et al. ISTs use evidence-based USA Race

(2016). interventions with Gender
students with ASD to School
address behavior
problems.

Pas et al. (2019) ISTs to detect, prevent, USA Race
and respond to bullying Gender
in the classroom. School

Vasquez et al. ISTs conduct functional USA Gender

(2017). analysis assessments. School
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Authors

Summary of Task

Geographic
Region
of Research

Collected
Participant
Demographics

Research Studies Developing Teacher Identity: 9
Preservice Teachers: 77

Anton et al.
(2023).

PSTs practice their
anxiety coping skills
while using a graphic
organizer and building
rapport with a parent
while discussing the
child's academic progress

USA

School

Ford et al.
(2023).

PSTs development of
metacognitive awareness
while leading a whole
group discussion.

USA

Age
Gender
School

Hansson et al.
(2023).

PSTs general knowledge,
pedagogical content
knowledge, and content
knowledge to teach
controversial issues (i.e.,
conspiracy theories about
the pandemic,
vaccinations, fake news,
and source criticism).

SWEDEN

School

Kilbourn & Piro
(2022).

PSTs liminal growth of
teachers identify during
parent-teacher
conferences

USA

Race
Age
Gender
School

Liaw & Wu
(2021).

PSTs (2 Taiwanese/1
American) identity and
how they aspired to
become good teachers
when practicing eliciting
background knowledge.

TAIWAN

USA

Gender
School

Piro &
O’Callaghan
(2019).

PSTs teacher identities
(preprofessional, liminal,
and trending toward
professional) while (1)
managing a classroom,
(2) using a graphic
organizer, and (3) higher
order questioning (9
simulations with various
tasks)

USA

School

Rosati-Peterson
et al.(2021).

PSTs improve nonverbal
immediacy behaviors

USA

Race
Gender
School

In-Service Teachers: 2
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Authors

Summary of Task

Geographic
Region
of Research

Collected
Participant
Demographics

Mikeska et al..
(2024).

ISTs self-reflections after
reviewing video
recordings of them
engaging in scientific
argumentation.

USA

Race
Gender
School

Wernick et al..
(2021).

MRS+coaching facilitates
PST/ISTs reflection

USA

Race
Gender
School

Research Studies on People’s Perception

of MRS: 8

Dalinger et
al.(2020).

Past PSTs' perceptions of
MRS as they led middle
school students in
discussion, taught middle
school students about
Cornell Notes, or led a
parent-teacher
conference with an adult
avatar.

USA

Gender
School

Dittrich et al.
(2022).

PSTs’ perception of
affordances in using
TeachLivE to teach
lessons on pedagogy or
mathematics didactics

NORWAY

Age
Gender
School

Donehower Paul
et al.(2020).

Delphi methodology is
used to validate a list of
teachers' behaviors that
can be developed with
MRS

USA

School

Dove et al.
(2023).

Compares Teachlive and
simSchool to help avatar
students solve word
problems

USA

School

Keese et
al.(2023).

Professional faculty
development to use
Teachlive in their classes

USA

Gender
School

Lee et al.(2021).

Compares Teachlive to
peer rehearsal in
developing PSTs eliciting
strategies (i.e., launch,
uptake, pushback,
connection, literal,
uptake-literal, repeat,
provides information,

think aloud).

USA

School

Lee et al.
(2024).

Compares TeachlivE to
peer rehearsal in
developing PSTs teacher
talk moves (i.e.,
revoicing, restating other
students' ideas, applying
own reasoning to others'

USA

Race
Gender
School
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Authors

Summary of Task

Geographic
Region
of Research

Collected
Participant
Demographics

reasoning, prompting
students for further
participation, asking
students to explain their
reasoning, using wait
time)

Mikeska &
Howell (2021).

PSTs’ perception of
authenticity (i.e., task
authenticity, student
avatar authenticity, and
performance
authenticity) when
facilitating a scientific
argumentation discussion

USA

Race
Gender
School

Research Studies on Developing Tools With MRS: 2

Barmaki &
Hughes (2018).

Developed an automated
posture feedback
application while PSTs
practiced their nonverbal
communication while
asking the virtual
students about
technology

USA

Gender
School

Berg et al.
(2023).

Developed a teacher
observation web-based
app called SeeMeTeach
that provides a platform
for evidence-based
teacher observations both
within the simulator and
in real classroom settings

USA

School

Practitioner Pie

ces and Generic Descriptions of MRS Use: 11

Budin, S.
(2024).

A generic case study
describes how TeachLivE
was used to develop
PSTs' behavior
observation skills when
conducting functional
behavior assessments,
parent-teacher
communication skills,
and as a recruitment tool.

USA

Dieker et al.
(2014).

A generic case study of
different applications of
TeachLivE by a university
to develop a variety of
PST skills (e.g., ability to
do DDT, gain student

USA
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Authors

Summary of Task

Geographic
Region
of Research

Collected
Participant
Demographics

attention, provide OTR,
develop questioning
strategies, and use
teacher proximity, praise,
and extinction to manage
the student avatar’s
problem behaviors.)

Dieker et
al.(2015).

Generic case study of
different applications of
TeachLivE for rural
education

USA

Driver & Zimmer
(2022).

Practitioners guide to
integrating MRs with
Special Education
courses.

USA

Eriksson, G.
(2022).

Practitioners guide to
using MRS for gifted
students

USA

Hartle &
Kaczorowski
(2019).

Personal reflections of 2
Professors using Mursion
MRS

USA

Kamhi-Stein et
al. (2020).

Generic case study of
using Mursion to help
PSTs manage the
classroom/give error
feedback, and teach
similes/metaphors.

USA

Kelley & Wenzel
(2019).

Personal reflections on
how two professors used
TeachLivE and created
assessments for parent-
teacher reading
conferences

USA

Mikeska et al.
(2019).

Researchers developed
coordinated,
accumulated, and
dynamic (CAD)
performance tasks to
assess teachers.

USA

O’Brien, S.
(2023).

Case report overview of
three strategies (Mursion,
Social Media, Online
ZOOM COP) to mitigate
covid crisis

AUSTRALIA

Peterson-
Ahmad et alSch.
(2018).

Practitioners guide
explaining MRS and
providing suggestions on
using MRS

USA

Conceptual Pieces on MRS for Teacher Training: 4
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Authors

Summary of Task

Geographic
Region
of Research

Collected
Participant
Demographics

Driggers, K.
(2023).

Critical examination of
TeachLivE using ideas
from Aristotle and
Heidegger

USA

Hayes et
al.(2013).

Analysis of Teachlive's
ludic elements

USA

Kaufman &
Ireland (2016).

A conceptual overview of
how situational
simulations (i.e.,
scenario/role-play,
standardized patients,
computer-based) can
benefit teacher
preparation programs.

CANADA

McGarr (2021).

A critical analysis of the
use of virtual simulations
in teacher preparation
programs.

IRELAND

Literature Reviews: 7

Ade-Ojo et al.
(2022).

Review of
physical/virtual
simulations for PST

ENGLAND

Bondie et al.
(2021).

Review of the virtual
human in simulation
design exploring
simulation design
models, interactor
training, and the
attention researchers
gave to language and race
in the virtual classroom

USA

Dieker et al.
(2023).

Review of MRS research
of the last five years
examining the uses,
practices, and outcomes
of MR simulation in
teacher preparation

USA

Ersozlu et al.
(2021).

Review the types of
TeachLivETM research
carried out since its
inception and identify
trends and potential

gaps.

AUSTRALIA

Lindberg &

Jonsson (2023).

Review of competencies
developed (rule
management, didactic,
relational competence,
etc) in teachers/special
education using human
and computer
simulations

SWEDEN
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Authors Summary of Task Region Participant
of Research Demographics
Qualls et al. Review of special USA
(2024). education MRS studies
Yilmaz & Review of virtual TURKEY
Hebebci (2022). simulations (i.e.,
simSchool, TeachLivE)
for teacher training
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