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ABSTRACT
The use of immersive simulation as a pedagogical tool has great potential for making a
significant impact on student learning in higher education. In this study, the effect of
immersive simulation was evaluated for a cohort of undergraduate special education majors.
The investigation aimed to determine whether facilitating an immersive co-planning
simulation would have an impact on targeted collaboration skills and whether vicarious
observational learning would occur for students who observed the simulation. Pre-service
teachers in special education were evaluated by their peers on their ability to demonstrate
knowledge of (1) co-teaching and co-planning, (2) professional communication, and (3)
supports for students with disabilities. The results indicate that they did a better job of
facilitating a co-planning session after having first practiced doing so via immersive simulation
during a previous class session. It was also discovered that vicarious observational learning
during immersive simulation positively affected performance.
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INTRODUCTION
In light of emerging use of practice-based teacher education (National Council for Accreditation
of Teacher Education, 2010; Council for the Accreditation of Educator Preparation, 2013), personnel
preparation programs are vigorously searching for innovative and meaningful learning experiences to
narrow the research to practice gap (Brownell, Ross, Colon, & McCallum, 2005; Dieker, Hynes,
Hughes, & Smith, 2008). In theory, teaching students to become professional educators can be
accomplished in the higher-education classroom, but without authentic opportunities to practice highleverage skills, pre-service teachers enter their first year ill-prepared (Robbins & Searby, 2013).
Fortunately, teaching and learning in higher-education classrooms can be enhanced through the use of
innovative technology, which has been shown to prepare students to navigate more adeptly in real-world
situations (Peters & Araya, 2011). Immersive simulation is one such technological enhancement.
Similar to what is more commonly known as virtual reality, immersive simulations allow users to
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perceive themselves as interacting in real-life situations, thus giving them the opportunity to practice and
reflect upon the use of novel skills in a risk-free environment. In both general and special education
teacher preparation programs, the use of immersive simulations has been shown to be an effective way to
provide students with innovative and direct learning experiences that improve targeted teaching skills
(Dawson, & Lignugaris/Kraft, 2016; Chini, Straub, & Thomas, 2016; Vince-Garland, Vasquez, & Pearl,
2012). Research has also demonstrated that when combined with direct experiences, vicarious
observational learning is a powerful pedagogical tool (Hoover, Giambatista, & Belkin, 2012). These
findings may indicate that students who are exposed to immersive simulation, whether they are
participating in the simulation or just observing others, may be more prepared to navigate real-world
situations during their first years of teaching. This study aimed to explore this possibility further by
examining the effect of immersive simulation on targeted skills among pre-service teachers, and
determining whether vicarious observational learning would play into that equation.
As described by Gilbert (2017), immersive simulation refers to technology-enhanced role
playing via the use of augmented or mixed-reality technology. The particular platform used in this study
works through digital puppetry in which a simulation specialist controls an avatar's movements and
responses to participants. Because there is a human in the loop, the avatars are capable of responding in
real time. Prior to immersive simulation sessions with participants, professors who have designed
scenarios, role-play with the simulation specialist to help calibrate appropriate responses for both wellexecuted and poorly executed interactions and skills on the participants' part. This ensures that when
participants enter the immersive simulation with the avatar( s), that the simulation specialist will embody
the characteristics of the person ( or people) she is playing, in this case a classroom of students. As such,
the simulation specialist can respond uniquely to each participant's skill level. When participants (preservice teachers, in this case) enter their classroom, there is a life-size screen projecting images of avatars
in a classroom. When ready for interaction, the participants announces, "Start simulation," and the
avatars begin responding to the teacher's statements and interactions as would real classroom students.
This type of interaction creates a suspension of disbelief while affording an opportunity for transfer of
theory to practice in a risk-free environment. This learning platform is ideal for pre-service teacher
development ( Straub, Dieker, Hynes, & Hughes, 2014), and provides an avenue for teacher preparation
programs to employ pedagogical tools that deliver information, consequences, and opportunities for
retooling quickly.

LITERATURE REVIEW
Given a prominent shift in focus in teacher preparation programs at universities to acknowledge
the value of skill development and their application prior to entering the field (National Council for
Accreditation of Teacher Education, 2010; Council for the Accreditation ofEducator Preparation,
2013 ), most programs now include both coursework and field-based components (Allsopp, DeMarie,
Alvarez-McHatton, & Doone, 2006). However, with the potential for consequences associated with the
accountability era, educators are increasingly reluctant to turn over their classrooms to pre-service
teachers for a semester of field-based practice. Furthermore, the rigor and quality of these field-based
learning opportunities vary a great deal based on a number of hard-to-control factors, such as experience
of the mentor, depth and breadth of the job-embedded learning opportunities, and resolve of the mentor
and university to attend to the insularity of the field experience (Darling-Hammond, Meyerson,
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LaPointe, & Orr, 2010). This variability highlights a need to develop and hone skills through a variety of
modalities, including with innovative technologies such as immersive simulations. While there are many
immersive simulation platforms, several lack a human in the loop (referred to as a simulation specialist)
and therefore have a narrow range of computer-generated responses. The immersive simulation
platform used in this study allows participants to interact with an avatar, played by a human actor, that is
capable of displaying a range of interactions, emotions, and behaviors. As described above, the
simulation specialist practices responses that would be typical of well-executed or poorly executed skills,
such as providing instructions. During the simulation, participants can pause the scenario, seek guidance
and feedback from peers or the professor, and repeat an interaction applying a different approach to
improve their use ofteaching strategies.
Learning through this medium allows for access where it might not otherwise exist, an authentic
and risk-free learning environment, consistent and comprehensive learning opportunities for
participants, and a greater degree of control over quality and rigor (Miller, Rambeck, & Snyder, 2014).
In fact, the use of immersive simulations was rated by an international panel of experts in business,
technology, and education as having the greatest potential for significant impact as a pedagogical tool in
higher education Qohnson, Smith, Willis, Levine, & Haywood, 2011). This potential makes these
technologies ideal for addressing the current and persistent problems of adequately preparing teachers
(Dede, 2009; Johnson et al., 2016), particularly for pre-service special education programs. A body of
research on the efficacy ofpreparing special educators through this platform has been growing over the
last decade ( e.g., Dieker et al., 2008i Dieker, Lignugaris-Kraft, Hynes, & Hughes, 2016i Peterson, 2014i
Dawson & Lignugaris/Kraft, 2013i Rock et al., 2016; Walker, 2012; Walker, Vasquez, & Wienke, 2014)
and has yielded similar promising results as research on the use of immersive simulations with preservice teachers in general.
Research exploring the use of immersive simulation has reinforced the growing assertion that
experiences devoid of authentic interaction are not an effective means for preparing classroom teachers
for real-world experiences (Baumgartner & Buchanan, 201 O; Evans, 2013). As indicated by Straub,
Dieker, Hynes, & Hughes (2014), "[n]ext generation [professional development] environments for
teachers to learn both pedagogical and content skills are emerging and computer simulation is at the
forefront" (p. 55). Some simulation tools, developed specifically to address the challenges of adequately
preparing pre-service teachers, are capable of creating comprehensive educational experiences that are
both consistent in exposure to content and responsive to the specific needs and skill sets of the
participants (McPherson, Tyler-Wood, McEnturffEllison, & Peak, 2011). Special education, in
particular, requires professionals to master a set of specialized skills and explicit instructional strategies
designed to meet the individualized needs of students with disabilities (McLeskey et al., 2017) .
Authentic experiences that give pre-service teachers opportunities to practice those approaches
consistently and with fidelity are a critical component of teacher preparation in special education
(Melnick & Meister, 2008). As such, immersive simulation as a pedagogical tool has been researched in
at least a dozen special education contexts (Dieker et al., 2008). While some studies have been directed
at developing special education students' skills ( e.g., Dieker, Straub, Hughes, Hynes, & Hardin, 2014;
Walker, 2012), others have been aimed at honing in on targeted behaviors of in-service special education
teachers ( e.g., Dawson & Lignugaris/Kraft, 2013; £nicks, 2012i Rodriguez, 201 lj Vince-Garland et al.,
2012). For example, Myers, Reier, and Lignugaris/Kraft (2010) examined special education teachers'
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accuracy of a specific teaching technique-discrete trial instruction-in an actual classroom before and
after training via immersive simulation. The researchers found after just 40 minutes of simulation
training, the special education teachers improved from a range of 0-34 percent accuracy to 100 percent
accuracy. Results such as these demonstrate the effectiveness and potential that immersive simulation
could have on enhancing special education teacher preparation.
As the use of immersive simulation for special education teacher preparation grows, so do
questions about the implementation of immersive technologies as to how to improve practice most
effectively. One such question being investigated encompasses the notion of vicarious observational
learning during immersive simulations. Initially introduced by Bandura, Ross, & Ross ( 1963), vicarious
learning is defined as learning that occurs as a function of seeing, retaining, and replicating behavior
observed from a model. Moreover, when the model is rewarded for his or her actions, the observer is
more likely to replicate the behavior. Since then, understanding ofvicarious learning has evolved to
suggest that observation promotes imitation ofbehaviors, even in the absence of reinforcement (Fryling,
Johnston, & Hayes, 2011), thus having implications for vicarious learning through observation of
immersive simulations (Hoover et al., 2012). Although immersive simulation is often grounded in
situated and experiential learning, there is also evidence ofvalue in vicarious learning paired with
experiential learning (Hoover et al., 2012). According to Hoover and colleagues ( 2012), optimal
acquisition of skills in a direct learning experience, such as with immersive simulation, is best met when
preceded by complementary vicarious observational learning. Without the opportunity for vicarious
observational learning, the learner has the dual task of trying to think about proper execution of a skill
while simultaneously focusing on execution of it. By allowing for more cognitive space to process the
task prior to execution, the participant is freed from this duality, and skills are honed more quickly than
they might have been through direct learning (Hoover et al., 2012) via immersive simulation alone.
According to Hoover (2016), direct experiential learning paired with vicarious observational
learning has a considerable amount of promise for reaching adult learners. The potential impact is
particularly important for teacher preparation programs when considering the development of skills not
readily practiced through coursework alone. In special education, the development of professional
collaboration skills is one example. More specifically, developing the skills needed for successful coteaching has become critical to the field (McLeskey et al., 2017). Co-teaching can generally be defined
as the partnering of a general education teacher and a special education teacher for the purpose of jointly
delivering instruction to a diverse group of students, including those with disabilities, in a general
education setting (Friend, 2008; Leko & Brownell, 2009). As special educators are situated more
frequently in co-teaching contexts, the development of these skills is pertinent to their preparation.
With an increased emphasis on educating all students in the least restrictive environment
(Individuals with Disabilities Education Improvement Act1 2004), many schools are relying on coteaching as a means for ensuring access to the general curriculum for students with disabilities. However,
to be effective, teachers first need to understand the intricacies of co-teaching and co-planning (Friend
& Bursuck, 2002). Often, the burden of effectively enacting co-planning falls to the special education
teacher (Friend, Cook, Hurley-Chamberlain, & Shamberger, 2010; Hudson & Glomb, 1997). Special
educators must be prepared to use their specialized knowledge in the context of co-teaching, but they
must also have the professional collaboration sldlls that are necessary to negotiate roles and
responsibilities in the co-taught classroom (Friend & Cook1 2014). In fact, Scruggs, Mastropieri, and
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McDuffie ( 2007) argued that without both sets of skills, special education teachers are more likely to
become classroom assistants than instructional partners. Both general and special education teachers
agree that given the challenges associated with co-planning and co-teaching, more preparation and
training is highly critical for success (Leko & Brownell, 2009; Shin, Lee, & McKenna, 2016). Given the
critical need to develop these skills through teacher preparation and the potential impact of immersive
simulation combined with vicarious observational learning, further exploration of whether this approach
can be used to teach targeted collaboration skills is warranted.
The purpose of this study was to evaluate the impact of immersive simulation combined with
vicarious observational learning within a co-planning scenario. Specifically, pre-service special education
majors were asked to demonstrate targeted collaboration skills in three areas: ( 1) co-planning and coteaching, ( 2) professional communication, and ( 3) supports for students with disabilities.
METHOD
This investigation aimed to answer the following two research questions:

1. To what extent, if any, does facilitating an immersive co-planning simulation affect
targeted collaboration skills among undergraduates in special education?
2. To what extent, if any, does vicarious observational learning occur during the
immersive co-planning simulation?

Setting and participants
The participants included a cohort of pre-service special education majors (N=29) in the first
semester of their senior year at a midsize university in the southeast region of the United States. The
program prepares students to teach individuals with mild disabilities in preschool through twelfth grade
inclusive settings. Although students have the option of taking an additional certification test that would
qualify them to work in resource or self-contained settings after graduating, the focus of the program is
preparing them for inclusion settings within a co-teaching model. The study took place in a technology
lab in the education center on campus.
The pre-service teachers were taking a course on collaboration in school settings, and they were
engaged in the immersive simulation as part of the course requirements. The learning outcomes
associated with the course included gaining an understanding of professional roles, responsibilities, and
techniques for working collaboratively with others. Those involved in the study were required to
participate in the research activities, as it was a component of the class; however, each gave voluntary
written consent for their data to be used and disseminated. Given that they were a cohort of
undergraduates, at the start of the study they each had a small number of field experiences and none had
begun their student teaching internship. It is assumed that most of them had few ( if any) opportunities
to observe a co-planning session prior to the study and had no experience actually facilitating a coplanning session.

Instrumentation
To collect data, we used an immersive simulation observation checklist for special education coplanning (ISOC-SEC), an observation tool developed for instructional purposes by lead author Sandra
Robbins. A content validation of the ISOC-SEC was conducted through a peer review process before
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the start of the study. Two special education faculty members reviewed the content and provided
feedback. As a result, the ISOC-SEC was formatted as a checklist and provided a space for each item in
which the peer evaluator was asked to indicate whether or not the co-planning session facilitation group
had demonstrated each checklist item during their interaction with the avatar. The checklist items were
divided into three sections based on the three learning objectives for the co-planning experience
conducted within the immersive environment. Various scholars identify a generally agreed upon set of
skills needed for successful co-teaching (see Friend & Cook, 2014; Ploessi, Rock, Shoenfeld, & Blanks,
2010; Scruggs et al., 2007), and the three learning objectives were developed with these in mind.
The first session objective for which items were written and included on the ISOC-SEC was that
participants will demonstrate an understanding of co-planning and co-teaching techniques. The first objective
was deemed a critical learning outcome for special education students due to the legal mandates and
societal push for the inclusion of students with disabilities in general education settings (Individuals with
Disabilities Education Improvement Act, 2004). Due to this push, and given the context of the
accountability era, co-teaching is now a primary role of special education teachers trained in the area of
mild disabilities (Friend et al., 2010; Ploessi et al., 2010). Friend, Reising, and Cook (1993) identified
five distinct models of co-teaching; however, research has shown that without opportunities to hone this
set of knowledge and skills, teachers tend to resort to using one model, whereby the general education
teacher is responsible for the class, while the special educator simply provides individualized support for
the students with disabilities (Pancsofar & Petroff, 2016). This first objective (participants will
demonstrate an understanding of co-planning and co-teaching techniques) was measured using the following
five statements regarding each team:
1. Discussed one or more approaches to co-teaching with the avatar and provided a valid
rationale for the use of the suggested approach.
2. Engaged in a back and forth dialogue with the avatar about the expected roles and
responsibilities within the co-teaching relationship.
3. Discussed information related to standards, assessments,
accommodations/modifications, instructional strategies, and logistics when co-planning
the lesson with the avatar.
4. Came to the co-planning session prepared with a meeting agenda to keep everyone on
task during the time given.
5. Assumed shared responsibility for the collaborative work and valued the general
educator's individual contributions.
The second session objective for which items were written and included on the ISOC-SEC was that
participants will utilize professional communication skills. The second objective is particularly important
for special educators. Collaborating effectively with family members, general educators, administrators,
and related service personnel is a foundational component of special education (McLeskey et al., 2017).
Professional communication skills are crucial when conducting meetings about individual education
plans, facilitating multifactored evaluations, providing consultation, and navigating the co-teaching
relationship (Friend & Cook, 2014; Ploessi et al., 2010 ). The sensitive nature of the information being
shared and the legal obligation to advocate for students with disabilities means special educators need to
be particularly skilled and careful about professional communication. Moreover, research has indicated
that practice is essential for the development of communication skills (Ivey, Ivey, & Zalaquett, 2014).
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The second objective (participants will utilize professional communication skills) was measured using the
following six statements regarding the team members:
1. Demonstrated professional verbal communication by expressing ideas clearly and
confidently in speech.
2. Demonstrated a willingness to make changes and be flexible throughout the planning
process in order to work collaboratively with the avatar.
3. Consistently listened to and acknowledge the feelings, concerns, opinions, and ideas of
the avatar.
4. Consistently took the time to acknowledge the avatar's skills, experience, creativity, and
contributions.
5. Maintained a positive attitude and expressed all personal opinions and areas of
disagreement tactfully.
6. Utilized important communication skills in order to check for agreement and
understanding such as asking questions and paraphrasing during back and forth dialogue
and summarizing key ideas and agreed upon timelines.
The third session objective for which items were written and included on the ISOC-SEC was
that participants will demonstrate knowledge ofsupports for students with disabilities. The third objective is
important because within the co-teaching partnership) and particularly during the co-planning
experience, the general education teacher's role is to offer expert understanding of the content, while the
special education teacher offers expertise in specialized instruction and supports for meeting the
individual needs of students with disabilities ( Shaffer & Thomas-Brown, 2015; Shepherd, Fowler,
McCormick, Wilson, & Morgan, 2016). Special education teachers need to understand their role in the
co-teaching partnership and be able to offer real solutions and ideas to build trusting relationships with
their general education teacher colleagues (Friend & Cook, 2014; Youngs,Jones, & Low, 2011). The
third objective was measured using the following nine statements regarding discussions of the team:
1. Used a variety ofinstructional delivery methods including the use of flexible grouping
and small-group instruction.
2. Wide variety of materials) resources, and texts available for student use.
3. Integration of student choice: The teacher provides several assignments that cover a
given topic and the students choose the one they want to complete.
4. Possibility of using tiered assignments: Students are instructed on essential skills with
assignments across varied levels of complexity.
5. Basic accommodations in place for students such as large print textbooks, adaptive
writing utensils, and checklists.
6. Testing and assessment accommodations put in place for students such as additional
time, reading tests and directions to students, and highlighting key directions.
7. Presentation accommodations put in place for students such as giving instructions
orally, providing students with an outline of the lesson, and providing paper copies of
instructions for students.
8. Response accommodations put in place for the students such as dictating answers to a
scribe, using a word processor to type notes, and using a calculator or table of math facts.
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9. Organizational skills accommodations put in place for the students such as using an
alarm to help with time management, marking texts with a highlighter, and taking
sections of a test in a different order.
Procedure

The pre-service teachers were informed at the start of the semester that one of the assignments
for the course would be to work in groups of two or three to engage in their first immersive simulation
experience. They were charged with facilitating a conversation with a general education teacher ( the
adult avatar) to co-plan a science lesson focused on the water cycle. The water cycle was selected as the
topic for the lesson for two reasons. First, demonstrating knowledge of the content was not an objective
for the activity, so it made sense to select a topic for which most of the participants already had at least a
basic level of understanding. Second, the topic of the water cycle lends itselfto a variety of options for
differentiation of the content, process, and product. The participants were given a sample lesson plan on
the water cycle approximately two weeks before the first session.
The pre-service teachers were also given a copy of the ISOC-SEC two weeks prior to the
experience. They were informed they would be observing each other during the simulation and
evaluating one another ( using the ISOC-SEC) on their ability to demonstrate knowledge of (a) coplanning and co-teaching approaches, (b) professional communication, and ( c) supports for students
with disabilities. At this point in the semester, the participants had already been taught the content
associated with each of the objectives and could identify the behaviors outlined in each of the statements
on the instrument.
To create a real-world scenario in which the resistance associated with the co-teaching
relationship would be felt, the participants were not informed prior to the simulation that the general
education teacher ( the adult avatar) would be hesitant to make changes to her instruction and that she
viewed the special education teacher as somewhat of an intruder in her classroom. In real-world
interactions, demonstrating particular skills can elicit certain responses (Ivey, et al., 2014). During the
immersive co-planning simulation, the adult avatar had been trained to respond positively and
cooperatively when pre-service teachers demonstrated the skills outlined
in the ISOC-SECs. If they were unprepared, unprofessional, or did not demonstrate the objectives, the
avatar was trained to respond as defensive and inflexible.
As part of the planning for the simulation, the professor pre-taught key information and skills
targeted at effective co-planning. Then, two class sessions were dedicated to facilitating co-planning
sessions within the immersive environment. Nine groups of participants facilitated a co-planning
simulation during the first class session while the other four groups of participants observedj all 13
groups practiced facilitating a co-planning simulation during the second class session two weeks later.
The four groups that only observed during session one were randomly placed into that condition. Both
the first and second sessions followed the same protocol. Each group had approximately 10 minutes to
facilitate the co-planning simulation-a suggested standard in immersive simulation experiences
(Dieker et al., 2008). \Vhile each small group was engaged in the simulation at the front of the room, the
remainder ofthe pre-service teachers were observing (from the back of the same room) and were tasked
with completing the ISOC-SEC while they watched.
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Between each simulation1 the professor facilitated brief ( approximately two minutes) wholegroup discussions with the class. The focus of each discussion varied based on the perceived strengths
and weaknesses of the interaction; however1 for each simulation, those who were observing were
encouraged to make note of something positive they observed as well as one suggestion for
improvement or change. The completed observation checklists were collected at the end of each class
session.
Data analysis
The skill with which each team ( two or three students) facilitated the co-planning session was
evaluated by their peers via the ISOC-SEC. All members of the class (N =29) served as independent

observers. During each observation1 the pre-service teachers placed a check.mark next to an
item/ statement on the ISOC-SEC if and when they observed any member of the group engaging in that
behavior. Each group of two or three students was evaluated as a team. The average number of
checkmarks across all observation forms was used to determine each group's overall score as well as a
score for each learning objective. For example, each group of two students received scores from 27
independent observers; these scores were then averaged to determine the mean evaluation scores. The
participants were not explicitly made aware ofthe two conditions (participation-participation and
observation-participation). Given the small number of groups that participated in this study1 practical
significance ( Cohen's d effect size; Cohen1 1988) was used to evaluate the magnitude of the change in
mean peer evaluation scores earned between sessions ( Cohen's d = (M2 - Ml)/SDpooled). Our
discussion of the results1 below, includes descriptive information about the evaluation scores earned by
each group of student participants and an evaluation of those data within the context of the research
questions posed for the study.
RESULTS
Groups who participated in facilitating a co-planning session during the first class session ( time
1, n = 9) earned an overall mean evaluation score of M = 10.67 (SD= 2.15). During the second class
session ( time 2), groups who had also practiced facilitating a co-planning session at time I earned an
overall mean evaluation score of M = 14.28 ( SD = 1.91), while groups who had observed practice
planning sessions at time I (n = 4) earned an overall mean evaluation score of M = 15.37 (SD= 1.05).
Overall mean evaluation scores had a potential range of Oto 20; observed overall mean scores ranged
from 6.83 to 16.80. Descriptive statistics for the mean overall evaluation scores as well as the mean score
for each of the three session objectives are presented in Table 1.
Table 1. Mean peer evaluation scores by time point for each treatment group (n = number of groups observed}
TIME AND GROUP
n
OVERALL SCORE
OBJECTIVE 1
OBJECTIVE 2
OBJECTIVE3
Time 1

Participation-participation

9

10.67
(SD= 2.15)

3.69
(SD= 0.58)

4.34
(SD= 0.78)

2.63
(SD= 1.05)

Timc2
Participation-participation

9

14.28
(SD= 1.91)

4.44
(SD= 0.43)

5.68
(SD= 0.36)

4.16
(SD= 1.39)
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Observation-participation

4

15.37
(SD= 1.05)

4.86
(SD= 0.29)

5.34
(SD= 0.55)

4.08
(SD= 1.04)

To answer the first research question-to what extent, if any, does facilitating an immersive co-

planning simulation affect targeted collaboration skills among undergraduates in special education-scores
earned by the participation-participation groups were compared across the two time points. Given the
small number of groups who participated in this study, practical significance ( Cohen's d effect sizej
Cohen, 1988) was used to evaluate the magnitude of the change in mean peer evaluation ratings earned
over time. Cohen provides the following guidelines for interpretation of d as a measure ofpractical
significance: d < 0.20 = no effect, 0.20 <= d < O.SO = small effect, 0.50 <= d < 0.80 = moderate effect, d
>= 0.80 = large effect ( Cohen, 1988). The differences in observed mean scores for the overall
instrument as well as each subset of items related to each session objective were characterized by very
large effect sizes ( overall: M change from 10.67 - 14.28, d = 1.78; objective 1: M change from 3.69 - 4.44,
d = 1.47; objective 2: M change from 4.34 - 5.68, d = 2.22; objective 3: M change from 2.63 - 4.16, d =
1.24). These results indicate that pre-service teachers did a better job of facilitating a co-planning session
after having first practiced doing so during a previous class session.
To answer the second research question-to what extent, if any, does vicarious observational
learning occur during the immersive co-planning simulation-scores earned by the observationparticipation groups during their one facilitation practice session at time 2 were compared to the time 2
scores earned by the participation-participation groups. The overall difference beh.veen the two
treatment groups at time 2 (participation-participation M = 14.28, observation-participation M = 15.37)
was qualified by a moderate effect size, d = 0.71. The difference between the two groups for session
objectives one, two, and three were found to be large (d = 1.15 ), moderate (d = 0.74), and small (d =
0.07), respectively ( descriptive statistics are provided in table 1). In all four comparisons, the
observation-participation groups earned mean peer evaluation scores higher than those earned by
participation-participation groups. These results indicate that vicarious observational learning did in fact
occur, and highlight that observing others facilitate an immersive co-planning simulation may be just as
effective as having the opportunity to practice for oneself.

DISCUSSION
When the scores earned by the nine participation-participation groups were compared across
sessions one and two, the differences in observed mean scores for the overall instrument was qualified by
a very large effect size ( d = l.78). This finding shows that when students were given the opportunity to
facilitate an immersive co-planning simulation across two class sessions, they performed significantly
better the second time around. A5 Kang (2016) suggests, repetition and practice is critical to honing
skills. Our findings suggest the initial session had a positive impact on student learning and highlights the
potential value of immersive simulation as a pedagogical tool.
The differences in observed mean scores for each of the three session objectives were also
compared across sessions one and two for the nine participation-participation groups. Each of those
comparisons also yielded very large effect sizes. For objective one (participants will demonstrate an
understanding of co-planning and co-teaching techniques), d = 1.47; for objective two (participants will
utilize professional communication skills), d = 2.22; and for objective three (participants will demonstrate
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knowledge ofsupports for students with disabilities), d = 1.24. These findings show that pre-service teachers
in the participant-participant groups made practically significant improvements across each of the
session objectives, with the largest improvement in performance seen for objective two (participants will

utilize professional communication skills).
The fact that the greatest improvements were observed for objective two was encouraging to us.
Carter, Prater,Jackson, and Marchant (2009) suggest that exhibiting professional communication skills
is critical to preparing pre-service special education teachers to support inclusion through co-teaching.
Objectives one and three both pertained to demonstrating special education content knowledge. While
special education content knowledge is an important component of a co-teaching partnership (Adams,
2015), content knowledge has traditionally been obtainable through classroom-based instructional
methods such as lecture, reading and discussion. Moreover, it is not likely that limited content
knowledge would be immediately detrimental in the beginning stages of a co-teaching partnership.
Effective communication skills, on the other hand, are at the very core of developing a successful coteaching relationship (Mastropieri et al., 2005; Murawski, 2012), and may not develop without real or
simulated experiences to practice and receive feedback (Ivey et al., 2014; Scruggs et al., 2007). These
data suggest that we may have found an effective means to address this critical learning objective for
future special education teachers.
The question of whether or not vicarious observational learning occurred during the simulation
was explored by comparing the scores earned by the nine participation-participation groups during
session two with the scores earned by the four observation-participation groups. The overall difference
between the two treatment groups during session two was qualified by a moderate effect size ( d = 0.71) .
In other words, the four observation-participation groups earned mean scores higher than those earned
by the nine participation-participation groups during session two. This result indicates that vicarious
observational learning likely occurred during the first session and alludes to the idea that observing
others facilitate an immersive co-planning simulation may be just as effective as having the opportunity
to practice for oneself. This finding indicates that targeted collaboration skills can be learned vicariously.
Further exploration of this idea may lead to important changes in how teacher preparation programs in
special education engage candidates in learning.
To further explore the difference between the two treatment groups, mean scores were
compared across each of the three session objectives. While the observation-participation group
outperformed the participation-participation group with regard to the ISOC-SEC's objective one
(participants will demonstrate an understanding of co-planning and co-teaching techniques) at time two
(large effect size, d = 1.14), the participation-participation group outperformed the observationparticipation group at time two with regard to objective two (participants will utilize professional
communication skills; moderate effect size1 d = 0.74). No difference was identified between the two groups
at time two for objective three as measured by the ISOC-SEC. Together, these results may indicate a
notable difference between the observation-participation group and the participation-participation
group: each group demonstrated their highest level of performance on a different set of targeted skills.
That is, those who participated at time one demonstrated better professional communication at time
two; and those who observed at time one demonstrated better co-teaching knowledge at time two. The
difference between the groups could be attributed to differences in scoring behaviors from time one to
time two, or it could have implications for practice.
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Limitations

There are a number oflimitations to take into consideration when interpreting the results of this
investigation. First, there was a small number ofparticipants, and they were exposed to the intervention
for only a short window of time. In addition, they were given the instrument prior to the experience and
had time to plan collaboratively before the session. During the session, there was whole-group dialogue
between each simulation designed to guide their thinking and build upon teachable moments; however,
we contend this is good pedagogy. Given a lack of a control condition or alternative treatment, it is
difficult to discern whether the immersive co-planning simulation or one of these other variables led to
the significant results of the investigation.
The significance of the results should also be interpreted with caution because of the instrument
utilized by the participants. Although the ISOC-SEC was developed for the purpose of the study and
vetted by professionals in the field, the reliability of the tool has not been established. The participants
were familiar with the content of the observation tool, but the information was new to them and they
were not formally trained to score each item with reliability. Moreover, having used the instrument
twice, practice effects must be considered. That is, the participants may have gained proficiency from
time one to time two simply because they had already been exposed to it once before. It is also possible
that as the semester progressed, students developed a more supportive relationship with one another
that may have affected how they rated one another the second time around. Another consideration is
that while the students were not made explicitly aware of the two conditions (participationparticipation, observation-participation), it is possible that some or all of them picked up on this nuance
during the second session, leading them to score their peers who were participating in the simulation for
the first time differently than they scored their peers who were participating for the second time around.
The limitations of the study must be taken into consideration when interpreting the results and
caution should be used when making broad generalizations about the effects of the immersive
simulation.No data were collected regarding the transfer of these targeted collaboration skills into realworld settings as part of this investigation; however, several other researchers ( e.g., Straub et al., 2014;
Miller et al., 2014; Myers et al., 2010) have found that skills obtained via immersive simulation are both
generalized and maintained over time.
Implications

lmmersive simulation is still in the nascent stages of use in teacher preparation, but as Dieker,
Rodriguez, Lignugaris/Kraft, Hynes, Hughes (2016) and a growing body ofliterature ( Chini et al.,
2016) suggest, there is increasing evidence to support its potential to evolve into a powerful pedagogical
tool for preparing teachers. The results of this study lend to the expansion of this body of evidence by
demonstrating that (a) targeted collaboration skills can be improved through the opportunity to observe
and participate in immersive simulation, and (b) for pre-service teachers who participated more than
once, the simulation had a more powerful impact on professional communication skills than anything
else-skills that are not likely to develop without real or simulated opportunities to practice and hone
(Ivey et al., 2014; Scruggs et al., 2007). A general implication of the results may be that as professors of
teacher preparation programs, we should consider using immersive simulation to enhance courses that
involve the development of skills that require practice-based preparation. Given the increasing need for
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these kinds of experiences in teacher education ( Council for the Accreditation ofEducator Preparation,
2013; National Council for Accreditation of Teacher Education, 2010), immersive simulation holds
great promise for teacher preparation programs. We see this tool as a potential buoy to the pressures
associated with the accountability era in which we are situated.
The results of this investigation have also indicated that vicarious observational learning had a
positive impact on student learning outcomes. This finding is supported by previous research
demonstrating the potential for vicarious observational learning to affect adult learning (Hoover, 2016;
Hoover et al., 2012). In this investigation, not only did students who observed during the first session
perform well during the second session, but they performed better overall than did their peers who
participated in the simulation during session one. As Hoover and her colleagues indicated, cognitive
space is created when learners are freed from the duality of simultaneously processing and executing new
skills when vicarious observational learning is incorporated into learning. Based on these findings,
teacher preparation programs interested in utilizing immersive simulation as a pedagogical tool may
want to consider incorporating vicarious observational learning into those experiences. For some
programs, it may be deemed too expensive or time consuming to offer immersive simulation experiences
to large numbers of students. In those cases, finding that groups of students can simply observe these
sessions and still achieve important learning outcomes may allow for increased use of immersive
simulation as a pedagogical tool. Additionally, a turn-taking strategy could be implemented so that
students have the opportunity to both participate in and observe the immersive simulations. We suspect
this finding could suggest an opportunity to reimagine teaching and learning in a new era, where
immersive simulation and vicarious observational learning are relied upon for scaffolded and targeted
learning outcomes.
Finally, because the two groups appear to have made the greatest gains among two different sets
of skills from the experience ( those who participated at time I demonstrated better professional
communication at time 2; and those who observed at time 1 demonstrated better co-teaching
knowledge at time 2), the difference beh.veen the groups could implicate a need to vary the procedures
for immersive simulation depending on the intended learning outcome. For example, when a targeted
learning outcome is content related, such as knowledge of teaching strategies or approaches, affording
students the opportunity to experience vicarious observational learning during immersive simulation
may be the best approach. On the other hand, if the targeted learning outcome is to improve upon skills
that require practice-based experiences to develop, such as communication or relationship-building
skills, providing students with an opportunity to facilitate an immersive simulation experience may be
more effective than to providing an opportunity to observe one. This finding may warrant additional
research that examines the impact of vicarious observational learning during immersive simulation on
different learning outcomes.
Future directions

Overall, it appears the effects of immersive simulation on targeted co-planning skills of special
education students are of practical significance. The students who facilitated the session the first time
around performed significantly better in all areas the second time around.
Moreover, the students who observed the first time around outperformed the group that
facilitated the first time around. Replicating this study with a larger sample size would provide more
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definitive information on questions yet to be answered. Including a control or alternate treatment group
would also provide more reliable results. Notably, further exploration of whether observing a session and
facilitating a session result in different types oflearning is warranted. Replicating this finding with more
rigor could lead to powerful implications for teacher preparation programs. If participating in immersive
simulation is a powerful way to improve targeted collaboration skills among teacher candidates, perhaps
other skills that are strong predictors of student success, such as relationship building, fostering
motivation and engagement (Klem & Connell, 2009), and providing effective instructional feedback
(Thurlings, Vermeulen, Bastiaens, & Stijnen, 2013), can be cultivated using this approach.
Future research may also be warranted to answer questions not directly addressed in this study.
For example, would the students who observed the first time around perform as well if they did not have
as much time to prepare, or if they did not know they were going to have to facilitate a session the
second time around? Also, given that many institutions are shifting from face-to-face instruction to
online courses, location may be another variable worth exploring. Would the immersive co-planning
simulation have the same level of impact if the students observing the session were not in the same room
as the individuals facilitating the session? Thus, focus areas for ongoing research might include (a) the
best ways to engage students during observations and (b) whether vicarious observational learning
during immersive simulation is something that can be effectively used via distance technology.
Finally, given the time commitment and costs associated with the use of immersive technology,
it is important that researchers carefully examine the added value of it as a pedagogical tool. It is
becoming clear that immersive simulation can have a powerful impact on student learning, but is it more
powerful than more traditional and less expensive methods of teaching? For example, does immersive
simulation have a greater impact on student learning than engaging in a role play scenario? Ongoing
research in this area will expand our thinking about the effects of immersive technology, the presence,
impact, and possibilities of vicarious observational learning, and how we can most efficiently use various
innovative and promising pedagogical tools to better prepare pre-service special education teachers for
success in the 21st century.
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NOTES
1.

Dr. Sandra Robbins and Dr. Kristen Gilbert, the first two authors of this manuscript, sadly left us far
too soon. Both Drs. Robbins and Gilbert were experts in innovative methods in teacher education,
and had a passion for the Scholarship ofTeaching and Learning. They are greatly missed among
family, friends, and colleagues. We will always remember them for their contributions to our field.
We hope this manuscript will serve as a tribute to them both. Due to these circumstances, please
send any correspondence regarding this manuscript to Dr. Katherine Green.
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