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Opportunity: UW Dean’s UG Teaching Initiative

Proposal: Using Emerging Technologies to enhance field, experiential and
active based learning in Earth and Environmental Sciences

WATERLOO ADMISSIONS  ABOUT WATERLDO  FACUITIES & ACADEMICS  OFFICES & SERVIGES  SUPPORT WATERLOD SEARCH

SCIENCE _ _
Project 2 — Leveraging the use of a Google

Expedition Kit to engage and motivate
students in immersive learning experiences
that are otherwise impossible (i.e. Geologic
History of the Grand Canyon) or not feasible
(i.e. 3D perspective of volcanoes) or invisible
(i.e. Age dating rocks).

Courses: Earth 121L (F), Earth/Enve/Geoe/Cive 153 (W/S), and Earth 235 (F)

> Dean’s Undergi*aduate Teaching Initiative
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Kit

2 Multi-Port USB
Chargers
1 Android-Based

Teacher Tablet

1 Router

TROTANRS

1 Pelican Case
o 20 Virtual Reality
Viewers and 20
Android-Based

Student Phones

Charging 20 Phones Simultaneously
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What do you see? How does this make you feel?
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How would this differ if you were immersed?




Perceived advantages and disadvantages

of this system in geoscience education

“Best entry level system because it is cost-effective, self-contained,
already tested and versatile for teachable moments.”

Advantages

» Cost-effective (other VR/AR options or traveling expenses)
« Self-contained (phones, connected, communicate, battery power)
» Already tested classroom technology (K-12 Pioneer Program 2015)

* Versatile (start, pause, transition, pointer, draw, viewing location)
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e EXisting
Virtual Tours
(>900 VR)

’ Cr_eate own Tour Creator ’
unique

Virtual Tours ;
Create a virtual tour

Tour Creator makes it easy to build immersive, 360° tours right from your computer

Google Street View




Guide 3814 on EXP1
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Earth Timeline

= VidaSystems
™ VR-7scenes

View ViewinVR =] Guide

Our Earth is a fantastic place, covered in mountains, valleys, and
rivers, and teeming with all sorts of varied life. However the Earth
was not always so, and complex life has only existed for the last 12%
of the Earth's 4.6 billion years of existence, with humans only being
around for 0.006% of that.
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Canyonlands National Park

Mount Everest This is Canyonlands National Park near Moab, Utah. The dramatic

arenerv that voil see here was rreaterd hv twn kev nrnresses that
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Canyonlands National Park

This is Canyonlands National Park near Moab, Utah. The dramatic
scenery that you see here was created by two key processes that
shape Earth's surface—weathering and erosion. Weathering is the
process by which rock is broken down into smaller and smaller pieces
called sediment. Heating and cooling, water and wind action, and
other factors can cause weathering. Erosion is the movement of
sediment from one location to another by wind, water, ice, or gravity.
Over time, weathering and erosion wear down and reshape Earth's
surface.

Beginner: Where is Canyonlands National Park?
(Answer: Near Moab, Utah)

Intermediate: What are weathering and erosion?

(Answer: Weathering is the process by which rock is broken down into
smaller and smaller pieces. Erosion is the movement of sediment
from one location to another.)

Advanced: How did weathering and erosion work together to shape
the landscape of Canyonlands?

(Answer: Weathering broke down the rock layers into sediment and
created canyons. Erosion transported the sediment away.)

Mount Everest Imagery ©@2016 Google, Landsat / Copernicus




Uplift

Long after they were deposited, the rocks of the Colorado
Plateau were slowly lifted up. Today, the average elevation

in this area is about 5,000 feet above sea level. As the area
gradually rose, rivers began to wear the rock down and carry the
sediment away.

Colorado River

The Colorado River has carved a deep canyon into this section
of the Colorado Plateau. In addition, rainfall and wind slowly
break down the rocks along the canyon’s sides.

5 _ Exposed Rock Layers

As the forces of weathering and erosion remove sediment, they
expose ancient layers of rock. Some layers are stronger and
more resistant to erosion, while others are weaker, creating a
stair-step appearance.

Mount Everest

g Houghton Mifflin Harcourt



Canyonlands National Park

O Uplift

Long after they were deposited, the rocks of the Colorado
Plateau were slowly lifted up. Today, the average elevation
, in this area is about 5,000 feet above sea level. As the area
. P gradually rose, rivers began to wear the rock down and carry the
e e e sediment away.
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As the forces of weathering and erosion remove sediment, they
expose ancient layers of rock. Some layers are stronger and
more resistant to erosion, while others are weaker, creating a
stair-step appearance.

Mount Everest Houghton Mifflin Harcourt
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Mount Everest

Whiere are the
students:looking?

Canyonlands National Park
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Uplift

Long after they were deposited, the rocks of the Colorado
Plateau were slowly lifted up. Today, the average elevation

in this area is about 5,000 feet above sea level. As the area
gradually rose, rivers began to wear the rock down and carry the
sediment away.

Colorado River

The Colorado River has carved a deep canyon into this section
of the Colorado Plateau. In addition, rainfall and wind slowly
break down the rocks along the canyon's sides.

Exposed Rock Layers

As the forces of weathering and erosion remove sediment, they
expose ancient layers of rock. Some layers are stronger and
more resistant to erosion, while others are weaker, creating a
stair-step appearance.

Houghton Mifflin Harcourt
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Canyonlands National Park

Mount Everest This is Canyonlands National Park near Moab, Utah. The dramatic

arenerv that voil see here was rreaterd hv twn kev nrnresses that
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“What if a teacher
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This is Canyonlands National Park near Moab, Utah. The dramatic
arenerv that voil see here was rreaterd hv twn kev nrnresses that

Canyonlands National Park

Mount Everest
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Canyonlands National Park

Mount Everest This is Canyonlands National Park near Moab, Utah. The dramatic

arenerv that voil see here was rreaterd hv twn kev nrnresses that
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Canyonlands National Park
Pause

Mount Everest This is Canyonlands National Park near Moab, Utah. The dramatic

arenerv that voil see here was rreaterd hv twn kev nrnresses that




Contextualize rock In the
U Waterloo Peter Russell
Rock Garden

Canada’s Deadliest Rockslide
“Frank Slide” - 4:10 amon April 29, 1903
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GeoTour: Discover Alberta's Landscapes

‘ AGS Infosales

View Viewin VR =] Guide
Turtle Mountain, Alberta, Canada

The AGS GeoTour allows you to take a virtual trip to some of Alberta's
most geologically significant sites with 360 videos and descriptions
highlighting interesting facts about each location. Check out the
virtual tour at ags.aer.ca/activities/GeoTour-Discover-Albertas-
Landscapes to explore geological features and landscapes found

across Alberta. Alberta Geological Survey




Pause

The Frank Slide is a massive rockslide that covers about 3 square
kilnmetres nf the vallev flnor as voi make voiir wav thronnh the
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Frank Slide Provincial Historic Site
Pause

The Frank Slide is a massive rockslide that covers about 3 square
kilnmetres nf the vallev flnor as voi make voiir wav thronnh the
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Frank Slide Provincial Historic Site

M The Frank Slide

The Frank Slide covers approximately 3 square kilometres of the
valley below the mountain. The Crowsnest River and Highway 3
cross the path of the slide.

M GeoNugget

Turtle Mountain was created around 70 to 60 million years ago
during the building of the Rocky Mountains. The land began to
shift and buckle, causing the layers of limestone, sandstone,
shale, and coal to fold, break, and uplift.

Photographs
¥ & B  GeoNugget

The valley floor is now covered with large boulders and rock
debris. This is a protected provincial historic site, the collection of
fossils and rocks is not allowed.

Poinit of In.,_.,t-e_res___t_"f k

O Bluff Mountain, Alberta



Did anybody see the dinosaur
roaming across campus?







Perceived advantages and disadvantages

of this system in geoscience education

“Best entry level system because it is cost-effective, self-contained,
already tested and versatile for teachable moments.”
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