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eeeeeeeee Education in Digital Environments

Virtual Landscapes

Create screen-based
virtual reality environments.

Built with Unity 3D.

Enhance training students
receive in preparation for
fieldwork.

Replicate aspects of the
mapping experience - not
a fieldwork replacement
as they cannot teach key
observational skills.
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Mapping & Field Skills

= Designed as in-class
exercises with paper field
slips and notebooks.

* Virtual landscapes
populated with ‘outcrops’
with ‘notebook’ entries giving
Information on the rocks.

* “Three River Hills™: original
world, complex geology.

= “Lighthouse Bay”: simple
geology, better looking.
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Geoscience Education in Digital Environments
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Mapping & Field Skills

» Using grid references.

* Plotting outcrops and
readings on a field slip.

* |nterpret data and
decision making skills.

* Thinking in 3D.

= Constructing a geological
map, cross section and
stratigraphic column from
own data.
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Geoscience Education in Digital Environments

Use in the Class
Room

= Easier to focus on learning
and teaching the skills in a
classroom than in the field.

» Students made the same
mistakes they make when
learning in the field.

= “QOutcrop capture” — get 'em
on the map fast; worry about
the geology later.
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Results in the field

= Staff reported time saved in
the field as basic skills already
embedded and increase In
student confidence.

= ‘| feel/felt better prepared for
the field”

* Pre-trip 69%
= Post-trip 60%

= “| found the virtual training a
useful experience mapping”

= Pre-trip 80%
= Post-trip 71%
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Geoscience Education in Digital Environments
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Accessibility Benefits

= Create alternative field trips
for students with e e

Photo: unconformity between Rock Type D and

health/mobility issues. i
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= Assessment : Field report,
map, Ccross section etc.

= More closely matches
learning outcomes.

= “Hybrid trips”: Recreate
specific localities for students
who can attend field trip but
not reach every outcrop.
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eeeeeeeee Education in DIgItaI Environments
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Other worlds and future
plans

 More alternative and
hybrid field trips.

« Site investigation type
fieldwork.

* Interactive block
models demonstrating
outcrop patterns.

« Other subjects.

« Research.
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Summary

Game-based training
environments.

Learn basic skills before
going into the field.

Develop 3D visualisation
skills.

Field skills training for those
unable to access the field.
Results:

Increased confidence in
field skills.

Time saved in the field.
Improved performance.




Using Interactive 3D Block Models of Geological Maps

Figure 1: View of toa lighthouze. ‘

1. Introduction

We have created a series of screen-based virtual reality terraing, using the Unity

)ame enging, to demanstrate the 3D interaction of geology with topagraphy
anc the oulerog pallems produced. |hese inleraclve block models can be
rotated. enlargec, walked and flown around

A geological map expresses the 30 relationship between geology and
topography in & 2D form; to understand anc interpret a gealogical map
it is necessary to ba able to visualize the 2D map in 3D. Howavar, 3D
tion and 30:2D relationships are concepts many students
qle with and only fully appraciate anca in the field

The worlds are built using tha Unity d proant platforrm and
raquire the Unity Playar (htips:funty3d.comiwabplayer] to play.
Unity § is saftware, oroduced by Unity Technologias, that

3

a computer game 'r*nm fiunity3d car
designed for PClapteps. but not mabile platforms (ya
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F gura '2: Quicropame iget me g
Clicking,on th cu!crup:h SgE R
dnforstan.co the f¥pe.

Virtual Lancscapes is a project to develop screen-based virtual
realily environments, using the Unily 30 game engine.  1hese
games are used to enhance the training students receive in
preparation for fieldwark, and to help thern develop their 3D
visualisation skills.

I'he project is a collaboration between the Scheol of
Earth and Environment, University of Leeds and the
Leeds Caollege of Art, UK.

Virtual Landscapes
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2. 3D Geological Maps

We have laken the tradilional block diagram of a

ith twa hills and a geoclegical unit running
thraugh it used to teach oulcrop pattems and
created:

1) A natural vegetated landscape complete with
k outcrops can be mapp:

D block mocel of the topographic map /' field
ifigure 7 and
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3. Classroom Use

block models o pgical maps have heen used in & first year
cal scien

ven & raﬂer ©0py af hP map and time
o explore the maps bolh during and oulside ol class lime.

The natural landscapa version was used with
scheolchildren {17-18 year olds) (pholo below). 3
own _anlnr;lral maps of the area then compared ha
done against the answer. This was followsd by a di
haw understanding the relationship between the gealogy
raphy shown by outcrop patterns can halp in the
creation of geological maps

All aur virtual landscapes are freely available online at
.ac.ukivirtual-landscapes!.

4. Evaluating Student Response

A diract comparison batwean the studant cohort using the inter-
active maps and the previous year's cohort iz difficult cue to a
change in teaching staff. Howevear, the lecturer concemen
felt using the > block mocels engaged tr
students with the subject as well as developing their 30
visualisation skills and t least paitly responsibla for
the increase in the average exam mark from 53 -73%

hoolchildren's response was also pesilive
oring hov geolagy patterns are actually
mapped.”
“Seeing the geoiogical maps in 3D it made it
easier (o understand and visualise.”

Ihe

E——
Am——n e
£ ) Watching both groups use the landscapes
A has enabled us to refine and update their
Contact: j.houghton@leedsacuk appearance and interface

virtual-landscapes@leeds.ac.uks,



