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USING SIMULATED CLASSROOMS
• Growing advancements in the use of digital simulations provide authentic

and responsive learning spaces for improving and assessing teachers’
competencies.

• Our research uses a virtual reality simulated classroom with five digital
characters/avatars who are controlled by an interactive specialist trained to
deliver standardized performances at scale.

BACKGROUND

• A practice-based theory of professional education argues that teachers’
knowledge and skills are developed by opportunities to learn in and from
their practice (Ball & Forzani, 2009; Grossman, Hammerness, &
McDonald, 2009; Lampert, 2009).

• Performance tasks can serve as “approximations of practice” (Grossman
et al., 2009; Lampert et al., 2013) to engage teachers in simulating or
trying out novel instructional approaches.

• Argumentation is a critical type of discourse practice in science and
mathematics classrooms (Cartier, Smith, Stein, & Ross, 2013; Duschl &
Osborne, 2002; National Governors Association, 2010; National Research
Council, 2013; Staples & Newton, 2016).

The preserivce teacher in the 
“simulator” interacts with five 

student avatars who are 
controlled on the back end by 
a trained Mursion® simulation 

specialist.

STUDY OVERVIEW
RESEARCH FOCUS RESEARCH DESIGN

Goal is to understand how simulated discussion tasks can
be productively integrated into elementary science and
math method courses and used to provide formative
feedback to both preservice teachers and teacher
educators.

• Is there measurable improvement in preservice 
elementary teachers’ ability to facilitate goal-oriented 
discussions in science and mathematics when using 
simulations?

• How do the preservice elementary teachers use 
formative feedback to develop their ability to facilitate 
classroom discussions in math and science? How do 
teacher educators use the information about preservice 
teachers’ performances to inform their own instruction? 

• How do the preservice elementary teachers and the 
teacher educators perceive the usefulness and 
appropriateness of these tools for use in methods 
courses?

• Three cycles of enactment were implemented in two semester-long mathematics 
courses, including preparation / enactment / debrief.

• Each preservice teacher received written feedback after each simulation. 
• Two teacher educators and their preservice teachers participated across two 

“formative semesters”.
• Baseline data was collected in the same teacher educator’s class the year 

before 
• Mixed method design uses a variety of data sources including: (1) background 

and task surveys; (2) content knowledge for teaching measures; (3) recorded 
simulated performances; (4) cognitive interviews with teacher educators and 
case study teachers; (5) observational notes from class debrief sessions; and (6) 
participants’ discussion performance scores.

• Analysis focused on: (1) qualitative coding of interview results and observational 
notes to identify patterns/themes in participants’ responses and (2) quantitative 
analysis of survey responses and performance scores.

RESULTS

SCORING RUBRIC
• Performances scored on a three-point scale (beginning novice / 
• developing novice / well-prepared novice) on each of five dimensions.

DIMENSION
(1) Attending to Student Ideas Responsively and Equitably
(2) Facilitating a Coherent and Connected Discussion

(3) Encouraging Student-to-Student Interactions
(4) Developing Students’ Conceptual Understanding
(5) Engaging Students in Argumentation

EXAMPLE TASK (MATH): “ORDERING FRACTIONS”

Teacher’s Instructional Goal
You will lead a discussion during which you should focus on the following: (a) The strategies the students used to order the 
fractions (b) Why their strategies are or are not mathematically valid (c) Whether or not the strategies would work in general 
Your focus should be on engaging the students in discussion with one another and in the practice of argumentation. 

Example Student Work: Example of Support for the Teacher:
Are their answers correct?   

• They are correct that 3 3 9
10 4 10< < . 

• Their strategy is also correct. 

• Their claim that the strategy would not always work is 
correct.  

 

Things to notice about Carlos and Emily’s strategy for 
ordering fractions: 

• Their strategy is actually a combination of three 
strategies: 

o Compare each fraction to 1
2  to determine 

whether the fraction is greater than or less than
1
2 . 

o For the two fractions that are greater than 1
2 , 

compare the size of the missing pieces, since 
each is missing only one piece. 

o Note that a larger denominator means the 
smaller piece, so the fraction missing the larger 
denominator piece is missing less. Therefore, it 
is greater.  

• Each strategy is applied correctly and is reasonable for 
the given problem. Also, the three strategies are 
coordinated correctly with one another and with some 
degree of sophistication. 

Things to notice about Carlos and Emily’s explanation: 

• Although the explanation is reasonable, it is incomplete 
on some points and might be difficult for other 
students to follow easily. 

 

 

Things to notice about Carlos and Emily’s claim about 
the strategy always working: 

• Their claim that the strategy would not always work is 
correct, and the justification is reasonable but not 
thorough. 

o It’s a little ambiguous what the first part of the 
justification means; it’s true that you can 

always compare fractions to 1
2  but this is 

helpful only if some of the fractions are greater 

than 1
2  and some are less than 1

2  (i.e., if all 

three were greater than 1
2 , this step would not 

tell you anything). 

o Although it’s true that some fractions are still 
hard to compare after that, it’s not clear exactly 
what they mean by this or what types of 
fractions they have in mind. 

 

PROOF OF CONCEPT AROUND TASKS
• Successfully developed four discussion tasks, including all training materials for 

the interactors.
• First-of-their-kind content intensive simulation tasks grounded in ambitious 

content teaching.
• ALL task materials are publicly available for use and adaptation in the Qualitative 

Data Repository: Visit https://data.qdr.syr.edu/dataverse/go-discuss and 
create a free account to access. 

EVIDENCE OF PRESERVICE TEACHERS IMPROVEMENT 
• Ancova showed no significant difference in discussion scores across 

baseline and formative groups at the pre timepoint.
• Differences in post discussion scores between the baseline and 

formative groups, while adjusting for pre discussion scores, were 
significant for each scored dimension

TAKEAWAYS FROM SURVEY RESPONSE CODING
• Teacher educators and preservice teachers alike valued the 

experience and would recommend it.
• Most preservice teachers found the student avatars authentic with the 

exception of them having very good behavior, which was part of the 
design.

• Preservice teachers noted the affordance of learning in a low-stakes 
environment.

• Preservice teachers were able to apply the written feedback in 
constructive ways to subsequent discussions. 

• Teacher educators reflected that the feedback and scores provided 
them valuable formative assessment information about their preservice 
teachers and their own instruction.

https://data.qdr.syr.edu/dataverse/go-discuss
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