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Abstract: Collaborative approaches to teacher professional development have the potential to 

support teacher learning.  We studied the affordances of a Mixed-Reality Simulation of a 

mathematics discussion with a “notice and wonder” protocol in supporting teacher development 

in a collaborative setting.  Qualitative analysis of 8 in-service teachers’ participation in the 

rehearsals revealed how teacher sensemaking was supported by conversations during transitions 

between sessions as well as the lamination of different semiotic resources and personification 

of avatars within those conversations. 

Introduction 
Recent scholarship encourages a turn to the learning of adults, particularly teachers, as a necessary pre- and co-

requisite for facilitating learning with children (e.g., Kawasaki & Sandoval, 2019). This paper identifies the 

affordances of a Mixed-Reality Simulation (MRS) for adult learners building pedagogical expertise during 

episodes of pedagogical reasoning (EPR). We can uncover the building of expertise in cooperative contexts by 

identifying the different semiotic and physical resources that participants bring to interactions, and how the 

lamination of those resources constructs the learning in interaction (Goodwin, 2013). In the case of this study, 

participants are bringing together semiotic resources from their own classrooms, their historical experience as a 

learner, previous assignments and discussions in the course, and their current experience in the MRS. These 

resources are ‘laminated’ or built upon one another to create a set of layers that are organized in relation to one 

another to construct new communication and meaning making. Uncovering those layers is useful for 

understanding how new knowledge is built in collaboration.   

The MRS that we utilized involves a virtual classroom interface with student avatars controlled by a 

trained “interactor” (Dieker et al., 2014). This type of simulation environment offers a unique opportunity for a 

group of teachers to engage in teaching rehearsals without having to assume the role of students and allows for 

multiple tries at engaging in the same practice or set of practices (Cohen et al., 2020). In this paper, we build on 

these different bodies of work to study teachers as learners in collaborative settings, and ask: What are the 

affordances of a MRS along with a ‘notice and wonder’ protocol used to provide opportunities for teacher 

learning? Rehearsing teachers and observing teachers build pedagogical content knowledge together during the 

EPR provided by the instructional hand-off between the pair of teachers leading instruction and the whole-class 

debrief following the rehearsal.  

Methods 
The setting for this project was a masters-level mathematics education course for in-service teachers. Our analysis 

focuses on 8 teachers who were enrolled in the course and attended this session of the simulation lab where they 

were able to interact with five avatars (Figure 1) on a TV screen at the front of the classroom (see Figure 2). 

Teachers served as both observers and members of two-person teams instructing the avatars while the rest of the 

group watched from the side. Participants include novice to veteran teachers across contexts: primary grades, 

Montessori, bilingual math and science teachers, and one high school AP Statistics teacher.  

    Figure 1. Mursion Avatars             Figure 2. Bird’s eye view of simulation lab 
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 The course focused specifically on one instructional activity, Number Talks (Parrish, 2011). During expected 

pauses, the teachers utilized a “notice and wonder” protocol to identify what stood out to them in the MRS they 

just watched (notice) and what they might have more questions or concerns about (wonder) (van Es, 2011) to 

think together about next steps. Data for this study includes both video footage of the learning lab and photos of 

teachers’ writing from the dry erase board used during the simulation. In accordance with facilitating a close 

investigation into how teachers co-construct knowledge with one another and their teacher educator (TE), we 

focus on the conversations between the rehearsing teacher team, observers and TE during transition points in the 

enactment of a number talk. Video data was content logged deductively through identification of salient episodes 

of content discourse defined as statements or questions that furthered classroom discourse or metacognitive 

reflection.   

Findings 
Based on our work-in-progress analysis of 4 teams of 2 teachers, we identify three major themes in the data related 

to the affordances of the MRS environment: (1) transitions and debriefs among participants during the simulation 

facilitate EPR; (2) participants are laminating semiotic resources across time and space onto the shared experience 

of the MRS; and (3) the personification of avatars by teacher participants supports that lamination across time and 

space. By engaging in the MRS combined with a “notice and wonder” protocol during transitions, teachers surface 

EPR focused on “collective interpretation linked to future work” (Horn et al., 2017) laminating their prior personal 

classroom experience and a shared experience with the simulation to build rich pedagogical content knowledge 

in the moment. This lamination, or layering of resources that results in a new entity, was supported by the shared 

MRS experience and authentic to the everyday work of teachers. The validity of the experience is evidenced by 

the personification of the MRS avatars by the participant teachers—contrary to their expectations, the teachers 

were readily able to suspend reality and interact with the avatars as if they were real children in many of the ways 

that matter for pedagogical reasoning.  

Conclusion 
The mixed-reality simulation and the “notice and wonder” protocol not only provide utility for learning the 

instructional activity of number talks and probing for student understanding, but also provide space for EPR within 

a shared experience which allows for a supported inquiry stance integral to professional learning (Opfer & Pedder, 

2011; Russell et al., 2020). We are interested in three avenues for additional analysis of this data: (1) conducting 

a more detailed interaction analysis to trace language uptake and topic distillation across participants; (2) 

comparing this lab session to another example that was completed completely online through video conferencing 

software to see what variation the location of collaborative sensemaking has on the process; and (3) comparing 

the teacher sensemaking in the mixed-reality environment to that of the same students when they use the “notice 

and wonder “protocol asynchronously on video recordings of each other’s live classrooms.  
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