So You’ve Got an AR Sandbox… Now What?
Dr. Natalie Bursztyn, Quest University Canada

This tool has gone viral in recent years, but studies of its efficacy as a teaching tool are few and results are unclear.

Here’s what we know:
· Self-report of engagement is always higher with the AR sandbox than without
· Most students enjoy getting their hands dirty in the sand and watching the projection change as they manipulate the sand*
· *Interest in touching things in a Covid-19 world is likely to change

Here’s what we think we know:
· Students need a structured task to benefit from using it (rather than play)
· Like anything else, repeated exposure (practice) is better than a one-time activity
· The connection between contour lines projected onto the sand and contour lines printed on a map are not automatically or directly made by students using the tool
· It seems this connection might be more obvious when the AR sandbox is also connected to a monitor that shows the 2D representation (aka map) of the 3D topography in the sandbox
· There is no demographic group that appears to benefit more or less from using the AR sandbox

Here’s how we suggest you try using yours:
As a model for students to use to reconstruct maps from your regularly scheduled lab activities with specific application questions that connect knowledge of the topography with the concept being addressed in the lab. The following pages are descriptions of some ideas with example maps.


1. Topography and reading maps
This is a question from a topographic map assessment (Newcombe et al., 2015). By reconstructing this map in the AR sandbox and using Lego figures (or equivalent) at each of the points, students can be tasked to explain and justify who can see who from each point and why. [image: ]
(Newcombe, N. S., Weisberg, S. M., Atit, K., Jacovina, M. E., Ormand, C. J., and Shipley, T. F. 2015. The lay of the land: sensing and representing topography. Baltic International Yearbook of Cognition, Logic and Communication)

[image: Topo Map Cardboard | Basteln, Quilling]Topography and reading maps can also be explored by using craft foam or cardboard instead of sand in your AR sandbox. Form a series of thick stackable layers that you can manipulate in the AR sandbox that can each be traced as an individual contour. Your AR sandbox projected contour lines should align with the foam or cardboard layers if you make them thick enough. Use this task to engage the students with the transition from 2D linear map representation and the 3D.

2. Topography and human history (e.g. Madison Buffalo Jump State Park, Montana)
[image: ]
“Buffalo Jumps” exist all over North America, and they all have topographic similarities. Tasked with reconstructing the topography of a Buffalo Jump in the AR sandbox, students should be expected to be able to describe the relief of the landscape and how humans used topographic knowledge to aid in their hunting.





3. Topography and rivers/rule of Vs (e.g. Yakima River, Washington)
[image: ]
In this location there are a few river/topography concepts that the AR sandbox can help illustrate. There are also countless examples of meandering rivers and mountain streams around the world that could be chosen instead of this location. The most basic of these returns to topographic map reading and the “rule of Vs”. By building topography in the sand, then carving out mountain streams to a low point, students can use the “make it rain” feature and observe digital water flowing down the stream channels they made. Through these observations, students can be expected to explain how the contour lines make “v” shapes as they cross streams, and which direction (upstream or downstream) the “v” points. The AR sandbox water feature can also be used for students to explore flood plains – in this case must of the Yakima is incised, but in the northern part of this map there is a small flood plain that will be inundated as the water level rises. The concept of meandering rivers, cut-offs, and the formation of oxbow lakes can also be recreated using the AR sandbox.


4. Local base level (e.g. Grand Coulee and Banks Lake, Washington)
[image: ]
In this part of the Channeled Scablands of eastern Washington there are loads of spectacular topographic features that could be explored, similarly there are hundreds more locations you can select with a reservoir to show this concept to your students. With the AR sandbox students can be tasked to construct a pre-dam landscape, add their digital water, make observations about the river valley etc., and then build a dam. Sedimentation, erosion, and deposition will not change in the AR sandbox, but in using it as an analog model, students can be tasked with making and testing hypotheses or predictions as they change the landscape.
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3.The contour interval on this map is 20 feet. One person is standing at each point on
the map. Please answer (Y/N) the following questions about whether the people
standing at two points can see each other. Assume they are able to use binoculars. Also
assume there is no vegetation.

- AandB.

- AandD.

- BandC.

- CandD.

- BandD.
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