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Abstract: We describe the theoretical rationale, design features, and potential implications of 

the Augmented Reality (AR) simulation we are developing called GuARdians of Tomorrow. In 

this simulation, users experience ramifications of sustainability-related issues by hypothesizing, 

testing, and perceiving threats of current action (and inaction) on local environmental context 

in the future through AR. This work will lead to productive discussions about theory-based 

simulation design for situating long-term, macro impacts of sustainable development into 

students’ local contexts.  
 

Introduction 
Critical indicators of Earth’s health—global temperature, carbon dioxide, and sea levels—are all on a steady rise 

(National Aeronautics and Space Administration [NASA], 2020), pointing to alarming trends that could lead to 

adverse social, technological, economic, and political changes related to sustainability in the near future. These 

indicators of global health also point to a critical educational need for schools to move beyond teaching abstract, 

disembodied scientific concepts and instead provide opportunities for students to engage in empathetic, embodied 

experiences of the social, technological, economic, and political interactions that can be both the causes and effects 

of sustainability issues. Acknowledging the critical role of schools to prepare scientifically literate citizenry that 

can productively make sense of and respond to sustainability issues, this poster will describe the rationale, design, 

and implications of our project, GuARdians of Tomorrow: A Compelling Simulation for Understanding of 

Sustainability (henceforth “GuARdians”).  
GuARdians is a research project in which we are currently designing and developing a mobile augmented 

reality (AR) simulation intended to address the disembodied spatial-temporal ambiguity of alarming sustainability 

trends. GuARdians addresses spatial disembodiedness by using AR capabilities of mobile devices that 

superimposes interactive 3D objects and characters based on local social, technological, economic, and political 

(STEP) data onto the “real world” within the player’s local geographical context (in our case, a large urban area 

in the American Southwest). In doing so, GuARdians presents its users with opportunities for exploring their local 

context (geographical context + STEP data). GuARdians also addresses temporal disembodiedness by placing 

users within an interactive narrative that allows them to simulate what their local context might look like at various 

points up to 100 years in the future. This simulation will be implemented with middle school students on widely 

available (Pew, 2019) devices such as mobile phones. Through GuARdians, our research team seeks to raise 

understanding—especially in young people—of the direct, personal, and localized threats associated with global 

sustainability trends in the future.  
GuARdians is designed to be what we call a compelling simulation. A compelling simulation results 

when five key research- and theory-based characteristics are coordinated: 1) Agency in the narrative that allows 

a user’s actions to determine how the story unfolds; 2) Relevancy to the user’s context by using their local 

geography; 3) Immediacy that focuses on the urgency of local situations by shrinking otherwise large timescales 

to show warrants for immediate action; 4) Scaffolds in multiple ways, including adherence to well-established 

multimedia design principles; and 5) Empathy that requires the user to consider the perspectives of a variety of 

representative stakeholders. Together, these characteristics comprise the A.R.I.S.E. model that defines a 

compelling simulation. Each of these five characteristics are inspired by theoretical perspectives that frame 

learning as inseparable from participating in a system of activities deeply determined by a particular physical and 

cultural setting (Brown, et al., 1989; Chaiklin & Lave, 1993). As an AR-based compelling simulation, GuARdians 

helps address the National Research Council’s (2012) three-dimensional framework of science instruction by 

incorporating tenets of Situated Learning Theory (Lave & Wenger, 1991) which holds that learning happens best 

when conducted in authentic environments. 
This poster will lead to productive discussions about theory-based approaches for situating long-term 

impacts of sustainability into relevant contexts for users. In addition, we look forward to discussing our model for 

compelling simulations with attendees, as we believe it will make meaningful contributions to the field of 

simulation-based learning by providing a theoretically based design model (the A.R.I.S.E. framework) for 
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 designing compelling simulations. This project will also investigate the impact of an AR-based curriculum on 

students’ engagement, self-efficacy, and knowledge gains when approaching complex concepts related to 

sustainability. Broadly speaking, GuARdians will help young people better understand prominent challenges 

related to ecological sustainability. 
Sample images to be used in the poster are included in Figures, 1, 2, and 3. 

 

 
Figure 1. Sample visual of the AR simulation: The time travel portal 

 

 
Figure 2. Sample visual of the AR simulation: Interaction with non-player characters 

 

 
Figure 3. Sample visual of the AR simulation: Interaction with AR objects 
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