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Methods to Develop Digital Discussion-Based Simulation Scenarios for 
Engineering Education Research: A Framework and Example 

Introduction 

In this full-length methods paper, we offer a methods framework for developing digital 
discussion-based simulation scenarios to support engineering education research. We built this 
framework from the simulation literature in teacher education and medical education, and have 
implemented it in our research [1, 2]. Discussion-based simulations are those that enable 
participants to facilitate simulated discussions. Digital versions involve participants interacting 
with a software platform and using information contained in a scenario to inform their 
interactions.  

In the remainder of this introduction, we ground readers in basic ideas about simulations, 
simulation platforms, and simulation scenarios; address the difference between technical and 
discussion-based simulations; and summarize the scant current research on discussion-based 
simulations in engineering education. The background section that follows provides insights 
from teacher education and medicine, each having more extensive histories of using digital 
discussion-based simulations for research purposes. Then, we present our main methodological 
contributions, i.e., a framework of principles for designing digital discussion-based scenarios for 
use in research. We also share a synopsis of our use of this framework to develop and implement 
discussion-based scenarios for research within the Discussing Team Conflict Project, which 
investigates how undergraduate teaching assistants, who serve as near-peer mentors, facilitate 
simulated discussions with a first-year engineering team in conflict. 

Broadly, simulations engage participants in some aspects of a real task while intentionally 
omitting others. Before we address discussion-based simulations, it may be useful for readers to 
consider technical simulations, which are more common in engineering education [3]. Technical 
simulations include the use of computational fluid dynamics software to model fluid flow [4] and 
simulated laboratory experiences to support engineering learning [5]. Another example is a flight 
simulator for pilots in training or flight systems engineers. These typically have a physical or 
virtual-reality cockpit that to the participant, looks, feels, and acts like the cockpit of a real plane 
[6, 7]. We would refer to this system as the simulation platform. The situations that participants 
consider for use within the platform are the scenarios, such as tricky takeoffs or emergency 
situations (e.g., bird strikes). Omitted from a flight simulator would be flying a real plane with 
real passengers. In this way, the flight simulator approximates the use of the actual machine 
without putting humans, including the pilots or passengers, or an expensive aircraft at risk. Flight 
and other technical simulators are not only used for learning and training but also for research, 
e.g., to study pilot behavior as they interact in a simulated cockpit [8]. 

Discussion-based simulations focus on participants’ communication with people. To date, the 
use of discussion-based simulations for learning or research has been reported rarely in the 
engineering education literature. Examples include investigations of how pre-service and in-
service elementary and middle-school teachers facilitate challenging discussions during 
engineering design [9-11]; a study of how non-interactive simulated audience members can be 
used to help engineering undergraduates prepare for their capstone presentations [12]; and our 
work from the Discussing Team Conflict Project [13-15]. 



 

Despite this low frequency of reported use in engineering education, discussion-based 
simulations have the potential to support both professional learning and research related to 
communication in engineering education. Communication is an essential skill for engineers. For 
example, page six of the ABET criteria for accrediting engineering programs states that 
undergraduate engineering students need to develop the ability to “communicate effectively with 
a wide range of audiences” and “function effectively on a team,” which includes communication 
skills [16]. Our focus in this paper is on how discussion-based simulations can be used to support 
research on communication within undergraduate engineering education.  

Background 

Here, we draw from the literature on discussion-based simulations in teacher and medical 
education where they have been used widely [17]. For each of these fields, we present a non-
digital example before sharing examples that incorporate digital technology. We differentiate 
each example’s simulation platform (e.g., a simulated plane cockpit) and scenarios that can be 
used within the platform (e.g., experiencing a bird strike). We conclude by summarizing how 
digital discussion-based simulations have been used for research purposes in these fields. 

Teacher Education 

In teacher education, discussion-based simulations have been used for well over a century to 
support teacher professional learning—with the first reference to simulated practice made in 
1865 [18]. A common form of simulation is in-person role-play—also called microteaching, peer 
teaching, or rehearsal—within teaching methods courses [19-22]. These simulations entail 
having (a) one or more pre-service teachers play the role of the teacher and (b) others play the 
role of their students. Instructors prepare different sets of materials, including information and 
instructions, for these two roles. Student role-players use their materials to inform how they 
simulate students. Teacher role players use their materials to understand discussion goals and 
context. In this simulation, the platform is the teacher education course with expectations and 
norms for role play. The scenario, described in the materials, represents what the discussion is 
about (e.g., a discussion to help students make sense of a collision investigation [23]). 

A simple digital version of this teacher-student role play is the Eliciting Learner Knowledge 
simulation from MIT Teaching Systems Lab [24, 25]. In this simulation, pre-service teachers 
work in pairs with one acting as the teacher and the other acting as a student; the goal of the pre-
service teacher in the teacher role is to elicit what the pre-service teacher in the student role 
thinks about a topic for a given scenario (e.g., what the student understands about equations with 
variables [25]). After logging in to the Eliciting Learner Knowledge website (i.e., the platform), 
each member of the pre-service teacher pair receives different information to understand the 
scenario from their student or teacher perspectives. Next, the two interact remotely through a 
text-based chat within the website; text is used to focus and simplify the discussion. 

More complex digital simulations involve pre-service teachers having verbal discussions with 
one or more student avatars in a mixed-reality or GenAI simulation. Mixed-reality simulations 
have been used increasingly over the last 15 years [26, 27]; GenAI simulations are much newer. 
Mixed-reality simulations involve (a) a human actor playing the role of one or more student 
avatars and (b) a participant engaging with student avatar(s) who appear on a screen (e.g., 



 

through Zoom). The human actor is called an interactor, simulation specialist, or sim; we will use 
“sim” hereafter. Software platforms for these digital discussions include TeachLivE [28], 
Mursion® [29], and the Virtual Teaching Simulator [30]. Sims receive extensive platform 
training to operate the platform, embodying, moving, and voicing the avatars via computer 
software and hardware. Sims must also prepare to respond as the students according to the 
scenario. The field is in the early stages of developing, using, and studying simulations in which 
the avatars are controlled by AI agents instead of a sim [31, 32]. 

Medical Education 

In-person standardized patient simulations have been used in medical education for over 60 years 
[33, 34], originally and most often as a training tool but also as a research tool. Standardized 
patients are typically played by human actors [35]. To prepare a standardized patient, simulation 
designers and implementers provide actors with patient profiles and training. This enables an 
actor to play the part of a patient with a particular set of symptoms and do so accurately and 
consistently when interacting repeatedly with multiple participants. The scenario for these 
simulations includes patient profiles (e.g., describing a patient with upper respiratory symptoms); 
actor training related to those profiles; and information that the participant (e.g., future nurse or 
doctor) receives about the patient prior to beginning the simulation. The simulation platform 
includes the actor and other aspects of the context (e.g., a model hospital room). 

Recently, digital platforms have been used so that standardized patients present as avatars on a 
screen. Some have used mixed reality, enabling nursing students and others to interact with an 
avatar on a screen who is played by a sim [36, 37]. (Note: We refer to this as “mixed reality” 
because of the human-in-the-loop sim; the nursing literature also uses “mixed reality” to refer to 
an integration of virtual and physical interactions.) Others have begun to use generative artificial 
intelligence (GenAI) platforms like ChatGPT or Tactile VR to respond to participants during a 
simulation without involvement of a sim [38-41]. In these digital examples, the scenarios include 
information the participant receives prior to the simulation, as well as the information the sim or 
GenAI language model needs to implement the simulation.  

Research using Digital Discussion-Based Simulations 

Examples of digital discussion-based simulation research across medical and teacher education 
fields include studies about the questions and other prompts participants use during their 
simulated discussions [42-44], participant experiences in and emotions during simulations [45-
47], and the impacts of simulations on participant abilities or beliefs [37, 48-51]. Recent studies 
have examined the abilities of GenAI to serve as simulation platforms [31, 39, 40]. Finally, a 
smaller yet important category of simulation research is on the quality of the performance of the 
actors or sims during simulations [52, 53]. Collectively, these studies have implications for 
participants’ professional learning needs, participants’ anticipated abilities to facilitate 
discussions in real settings, and future simulation development. 

A Framework to Develop Digital Discussion-Based Simulation Scenarios for Research 

We begin this section by describing two constructs that are important to consider when designing 
scenarios for digital discussion-based simulations: authenticity and consistency. Following this, 



 

we present a framework of scenario design principles that connect to these constructs and focus 
on digital discussion-based simulations used for research purposes. 

Authenticity 

Simulations are designed to emulate a real context in some ways and to be unlike a real context 
in others. Thus, some inauthenticity is intentionally built into simulations since they are 
approximations of practice, not real practice [54]. This is often done to reduce complexity, i.e., to 
enable participants to focus on the topic of the simulation (e.g., facilitating a discussion with 
students about mathematics content) and not be distracted by aspects of a real context that are not 
pertinent to the topic (e.g., student inattention). Another aspect of inauthenticity in digital 
discussion-based simulations is that the students are avatars. This is also a benefit in that 
participants do not have to be concerned about making instructional mistakes with real students. 

The focus on the authenticity of a digital discussion-based simulation, then, is on the ways the 
simulation aims to emulate reality. Authenticity can take three forms: task, avatar interaction, 
and performance [55]. Task authenticity is about the realness of the task the participant engages 
in; this use of “task” and our use of “scenario” are interchangeable. Avatar interaction 
authenticity is about how real the responses of the avatars seem to be during the simulation. 
Performance authenticity is about how much the participant’s performance aligns with what they 
would do in a real situation. In this paper, we focus on the scenario and avatar response 
authenticity, two authenticity factors more in our control as scenario designers. 

Consistency 

Consistency is the idea that multiple repeated enactments of the same simulation—albeit with 
different participants or multiple iterations with the same participant—will be consistent with 
respect to avatar responses to similar participant prompts. The idea here is close to the 
quantitative idea of reliability, yet we avoid using this word given the qualitative nature of digital 
discussion-based simulations. There are nuances to consistency in mixed reality simulations like 
Mursion®, described earlier. Part of the way that these simulations feel more authentic is that 
they are not completely scripted or robotic. The sim responds in real time and directly to the 
questions posed by the participant. However, this improvisational aspect of the sim’s 
performance as the student avatars has the potential to make their performances less standardized 
and more variable across participants. This is what Bondie et al. referred to as the standardization 
versus improvisation challenge for mixed-reality digital discussion-based simulations [26]. 
Ideally, sims improvise within standardized constraints—dictated by sim scenario materials—to 
ensure consistency. Staying within those constraints is often referred to as the sim having 
fidelity. Overall, sim consistency is addressed only somewhat in the literature [52, 53]; more 
work is needed. Consistency of GenAI simulations also requires further study. 

Framework: Scenario Design Principles 

Our framework builds upon two resources. One is from the teacher education literature and is 
about mixed-reality discussion-based simulations [2]. In this work, authors Bondie and Dede 
focused on the use of these simulations for teacher development (not for research), however, 
several principles that they identified for scenario design are relevant for research purposes. 



 

These include methods that focus on developing an authentic task such as selecting a student 
learning dilemma that specific teaching practices impact; aligning the dilemma with standards 
related to teaching practice and student learning; reviewing the literature about the connection 
teaching practice and student learning; and, after the scenario is designed, asking real students, 
teachers, and researchers to review it and provide feedback about its (task) authenticity. 

Bondie and Dede suggested methods to support sim accuracy and consistency across 
participants. These included developing some standard short scripts—perhaps phrases or 
sentences—for the sim to use during the discussion. This ensures that each participant has 
reliable opportunities to develop their teaching practice. This kind of short scripting is balanced 
by a need to make the discussion feel natural, not robotic. Thus, sims are encouraged to 
improvise within constraints outlined within sim materials (see Principle 8) [26]. Another 
method to encourage sim accuracy and consistency is to engage sims in practice with feedback 
(e.g., from scenario authors or other experts) to improve their practice, including to play the 
complex avatar characters accurately while avoiding reinforcing stereotypes   

The other resource from which we draw is from a summary of healthcare simulation standards of 
best practice for simulation design by the International Nursing Association for Clinical 
Simulation and Learning (INACSL) [1]. These criteria encompass both technical and discussion-
based simulations. Page 15 of this document from INACSL lists the following best practices [1]:  

1. [Design] … in consultation with content experts and [simulation experts] … 
knowledgeable in best practices in simulation education, pedagogy and practice. 

2. Perform a needs assessment to provide the foundational evidence of the need for a well-
designed simulation-based experience. 

3. Construct measurable objectives that build upon the learner’s foundational knowledge. 
4. Build the simulation-based experience to align the modality with the objectives.  
5. Design a scenario, case, or activity to provide the context for the simulation-based 

experience.  
6. Use various types of fidelity to create the required perception of realism.  
7. Plan a learner centered facilitative approach driven by the objectives, learners’ 

knowledge and level of experience, and the expected outcomes.  
8. Create a predebriefing plan that includes preparation materials and briefing to guide 

participants success in the simulation-based experience.  
9. Create a debriefing or feedback session and or a guided reflection exercise to follow the 

simulation-based experience. 
10. Develop a plan for evaluation of the learner and the simulation-based experience.  
11. Pilot test simulation-based experiences before full implementation. 

Drawing from these resources, we created a novel framework of nine principles for discussion-
based scenario design not for training, but rather for research, i.e., for the study of discussions 
that participants facilitate. These are listed in Table 1. In the table, we connected the principles to 
their support of task/scenario authenticity, avatar interaction authenticity, and consistency across 
participants. The first two of these are captured by what the INACSL Committee referred to as 
the perception of realism in the simulation. 

 



 

Table 1. Framework: Principles for Discussion-Based Scenario Design for Data Collection 

Principle (with abbreviated title in bold) 

Supports 
Task/ 

Scenario 
Authenticity 

Supports 
Avatar 

Interaction 
Authenticity 

Supports 
Consistency 

1. Identify a simulation platform  ü ü 
2. Identify research question(s) to be answered  ü   
3. Consult with content and simulation experts a,b ü ü  
4. Draw from literature and professional standards a ü   
5. Identify foundational knowledge from which 

participants can draw a,b ü   

6. Determine objectives for participant engagement b ü   
7. Develop participant materials a,b ü ü  
8. Develop sim materials a ü ü ü 
9. Engage in sim practice before implementation a,b ü ü ü 

a These connect to the scenario design steps and features from Bondie and Dede [2]. b These connect to criteria from 
the Healthcare Simulation Standards of Best PracticeTM Standards by the INACSL Committee [1]. 
 
The first two principles in Table 1 are derived from our broader perspectives on simulation 
design (Principle 1) and on our translation from training to research (Principle 2). Principle 1 
suggest that those who want to use discussion-based scenario design for research purposes first 
select a simulation platform. This is non-trivial as different platforms present different 
constraints for subsequent scenario design. Researchers might use the platform developed by the 
MIT teaching Systems Lab [24, 25], the Mursion® platform that we and others have used [9-11, 
13-15, 42-44, 48, 49]; or a GenAI-Based platform [31, 32, 39-41]. These and other platforms 
have specific features and constraints that need to be considered when authoring scenarios. The 
selection of the platform also informs how avatars interact with participants and how aspects of 
those interactions might be designed to ensure consistency across participants. 

Principle 2 suggests that research questions—to be answered by the data gathered when 
participants engage in simulated discussions—are a key aspect of scenario design. Dede and 
Bondie, who focused on teacher education, discussed identifying a student learning dilemma that 
aligned with standards for (and literature about) teacher practice or student learning standards 
[2]. Similarly, the INACSL Committee suggested performing a needs assessment at the early 
stages of scenario design for medical training. When designing a scenario for research 
purposes—to study an aspect of real/authentic discussions as they occur for a given situation—
research questions are analogous in providing guidance regarding scenario design.  

Principles 3 through 10 in Table 1 have direct connections to the scenario design ideas within 
Bondie and Dede’s and/or the INACSL’s work [1, 2]. Like scenario design for training, scenario 
design to support research is supported through consultation and feedback by content and 
simulation experts (Principle 3) and by consulting the literature (Principle 4). The enactment of 
both principles informs inform both task/scenario authenticity (e.g., as experts and the literature 
guide scenario design with respect to the realness of the task). Principle 3 also informs avatar 
interaction authenticity (e.g., as experts consider scripts or descriptions of how sims respond). 



 

Principle 5 reminds scenario designers that participants come in with prior knowledge from 
which they can draw during the discussion, again informing task/scenario authenticity. 

Principles 6 and 7 focus on the needs for research participants to understand the objectives of the 
discussion (Principle 6) and to have materials they can use to prepare for and engage in the 
simulation, including information about the discussion topic and the avatars with whom they will 
be interacting (Principle 7). Note that we have moved away from the kind of measurable 
objectives that might be required in a simulation for medical training and towards objectives that 
guide participant engagement in the discussion; researchers can characterize the ways in which 
participants met those objectives by analyzing participant discussions. The last two principles 
focus on the two needs for the sim: (1) sim materials (e.g., avatar background, suggested 
responses) (Principle 8); and (2) sim practice prior to data collection (Principle 9). Given that the 
sim is responsible for one side of the discussion across multiple participants, these principles 
inform task/scenario authenticity, avatar interaction, and consistency. 

We pause to note here that it is quite possible that researchers interested in designing a scenario 
for a discussion-based simulation may start with developing research questions (Principle 2) 
before selecting a platform (Principle 1). Other principles may be addressed in order different 
than we have shown in Table 1. For example, consultation with experts (Principle 3) is likely to 
occur throughout the process, and sim training (Principle 9) might lead to re-development of 
participant (Principle 7) or sim (Principle 8) materials. We have numbered the principles for easy 
reference, but do not mean to imply a strict ordering of implementation during scenario design. 

Our Example: Iterative Scenario Design within the Discussing Team Conflict Project 

Here, we summarize how we implemented the principles within our framework in our 
Discussing Team Conflict Project. We do so to exemplify the principles within our research 
context (yet do not intend to provide a full summary of the project or its findings).  

Principle 1. Identify a Research Platform 

The project team’s collaborative work and platform identification began when the first author at 
Towson University met with engineering design teaching faculty and educational research staff 
at the University of Delaware. The first author, Lottero-Perdue, demonstrated how Mursion® 
could be used to support research about how people facilitate difficult discussions under the 
same constraints. She explained that Towson University had a Mursion® license; she was a 
trained sim; she had designed scenarios for use with Mursion®; she had conducted research 
using Mursion®; and although Mursion® had no college-level classroom, Mursion® had a 
classroom of five high school students that could approximate it (Figure 1).  

Figure 1. Mursion® Avatars in the High School Classroom (used with permission) 



 

Principle 2. Identify Research Questions to be Answered 

During our initial meeting, we brainstormed research questions related to undergraduate 
engineering education, broadly, and more specifically to the large (~ 700-student), single-
semester, first-year Introduction to Engineering course at the University of Delaware. The course 
is supported by ~30 near-peer mentors (PMs) each semester. Each PM is an engineering major 
who completed the course in a prior semester and who was hired and supervised by the faculty 
course instructor (Malladi) to mentor five teams of five students each. PM responsibilities 
include meeting weekly with their assigned teams, providing teams with mentoring and 
guidance, and reviewing the regular submissions of Comprehensive Assessment of Team 
Member Effectiveness (CATME) peer evaluations that design teams regularly completed [56]. 
Ultimately, we devised the following research question that guided our scenario design work: 
How do PMs facilitate discussions with design teams experiencing engagement-related conflict? 

We use this term, engagement-related conflict, to refer to conflict that occurs when one or more 
members of a team suspect that other team members are not doing their fair share of the work on 
a team project. Colloquially, some may refer these individuals as “loafers,” “slackers” or “free 
riders” [57-59]. We avoid these terms because they suggest that these individuals are not doing 
their fair share with ill intent or due to laziness. It may be that team members who are perceived 
to be not doing their fair share may instead, for example, be experiencing marginalization have 
logistical issues—challenging issues that may be able to be remedied. 

Principle 3. Consult with Content and Simulation Experts 

Throughout the scenario design process, we both served as and consulted experts. The three co-
authors constituted the core team, with experience in: simulation scenario design and Mursion® 
use for research purposes (Lottero-Perdue); the introductory engineering design course, CATME 
peer evaluations, and working with PMs (Malladi); and engineering education research (Lottero-
Perdue, Malladi, and Headley). Additionally, a prior long-time instructor of the course provided 
consultation and feedback in our early internally funded scenario design work.  

External funding enabled us to create a revised set of scenarios with feedback from an Advisory 
Board at the University of Delaware but not on the project team. The four-person board had 
collective expertise in equity, team dynamics, and experiences of diverse students in higher 
education. A major reason for involving this group was to ensure that our inclusion of 
marginalized identities on the design team was representative and thoughtful. 

Principle 4. Draw from Literature and Professional Standards 

We drew from the literature to inform our several aspects of our scenario design process. Early 
in this development work, the topics we explored in the literature included team conflict [57-61]; 
research in how teachers facilitate discussion-based simulations [24, 42, 43, 48]; principles of 
mixed-reality discussion-based simulations [2, 26, 55]; and the affordances and limitations of 
CATME data (e.g., that reasons for team conflict may not surface from written evaluations) [56]. 
As mentioned earlier, we were assured by ABET professional standards of the importance of 
communication within teams and between teams and others (including PMs) [16]. 

 



 

Principle 5. Identify Foundational Knowledge from Which Participants Can Draw 

We considered the background knowledge of the PM participants who would be facilitating the 
discussions as we designed our scenario. As Introduction to Engineering course completers, they 
had worked on a team like the ones they supervised as a PM, and the team of five students in the 
Mursion® classroom we used for the study. As former students and current PMs, team conflict—
including engagement-related conflict—was familiar to them. Either they or students on other 
teams they knew or mentored had experienced conflict. PMs were also familiar with the kind of 
team-based engineering design project that we described in our scenario materials, as well as the 
assignments and CATME reports students would submit related to the project throughout the 
semester. Part of the job of a PM was to receive the CATME quantitative scores and qualitative 
feedback from the teams they supervised and to consider if there was a need to intervene or assist 
a team as a result. Thus, the preparatory materials that PMs received a part of our scenario 
included the most recent CATME scores and comments from the fictitious team.  

Principle 6. Identify Objectives for Participant Engagement 

Ultimately, we created two related scenarios for the PM participants: (1) one-on-one discussions, 
and (2) a whole-team discussion. PM participants facilitated one-on-one discussions in one data 
collection session, and the whole-team discussion in a separate data collection session about six 
weeks later. The objective of the one-on-one discussions for the PMs was to elicit from each 
team member their perspectives about the team conflict. (Note that PMs facilitated discussions 
with three of the five avatars, not all five avatars, due to budget constraints and the cognitive 
demands of the sim and participant during the one-on-one data collection session.) The objective 
of the whole-team discussion was to see how PMs could help move the team towards resolution 
(after having the one-on-one discussions). We communicated these objectives to the PM 
participants (see Principle 7). Also, having these objectives helped us to guide the development 
of both participant and sim-facing materials, addressed in Principles 7 and 8.  

Principle 7. Develop Participant Materials 

We created multipage PDF documents for participants to use to prepare for their one-on-one and 
whole-team discussions, respectively. For the one-on-one discussion, the document included 
brief descriptions of each student avatar that a PM would likely know by the fifth week in the 
semester (e.g., Ciara is a civil engineering major and commutes); information about the design 
project and where the team was in the process; and CATME scores and comments that the team 
had submitted most recently. For the whole-team discussion, the document included a table of 
notes that the PM had taken after facilitating the one-on-one discussion (these were not any 
actual notes taken by the real PMs) and the objective for the discussion. These documents went 
through an iterative process of refinement as project team members and Advisory Board 
members reviewed and discussed the scenarios and after sim practice (see Principle 9). 

Principle 8. Develop Sim Materials 

The sim had access to the participant-facing materials, as well as sim-specific materials that we 
generated for each scenario (one-on-one and whole-team). These sim materials included avatar 
backstories that included details about each avatar’s interests, families, and the conflicts they 



 

experienced on the team (e.g., Ciara was experiencing logistical troubles and Stephanie felt 
marginalized by the team). These materials also included information about team norms. For 
each scenario, we generated a sim guidelines document, which included a list of questions PMs 
might ask and responses that the sim might use in response. These guidelines included short 
scripts that helped the sim play the student roles consistently during practice and data collection. 
We also generated a host script for the sim to use to introduce and close each data collection 
session and to interview the PM participants after each one-on-one or whole-team discussion. 

Principle 9. Engage in Sim Practice before Implementation 

We developed three participant profiles for project team members to use when facilitating one-
on-one and whole-team discussions during multiple sim practice sessions. Profiles included the 
open-minded listener or the blamer. After each session, the sim and project team member met to 
discuss how sim performance, participant materials, or sim materials could be improved. 

Discussion and Implications 

In this paper we have proposed and demonstrated our use of a framework of principles for 
scenario design for digital discussion-based simulations, building upon ideas about simulation 
scenario design in the teaching and medical education literature [1, 2] and connecting to key 
ideas about task or scenario authenticity, avatar interaction authenticity, and consistency [26, 55]. 
Digital discussion-based simulations are an underutilized and promising tool for engineering 
education, which values communication as a critical skill [16]. They enable researchers to study 
how participants communicate in a realistic, yet simplified, simulated environment. This is 
altogether different than research that explores participants’ self-reports about how they have 
communicated in the past or might communicate in the future. This does not mean that the use of 
digital discussion-based simulations is without limitations or challenges. These include the cost 
of some simulation platforms, including Mursion®; participant comfort using the platforms; and 
the potential for inconsistency of sim performances across participants.  

The example we share in this paper from our project uses the Mursion® platform, yet there are 
others, including GenAI platforms [31, 32, 38-41]. For those interested in pursuing GenAI 
simulation scenario design, Principles 1 through 7 in Table 1 still apply. Sim materials in 
Principle 8 would instead include information fed to small language models or prompts to orient 
the GenAI platform, and sim practice in Principle 9 would be replaced by iterative testing. 

We look forward to exploring other ways that discussion-based simulations can be used to 
support research in engineering education using a variety of digital platforms. This is an area of 
opportunity for engineering education research. It—and the framework we developed—is also 
subject to change as technology changes. As the INACSL Committee stated in their simulation 
standards: “As the science of simulation continues to evolve, so does the need for additions and 
revisions to the [standards] … Therefore, the[se] standards … are living documents” (p. 14) [1] 
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