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VISUAL TOOLS

Photos

Video clips / animations
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Diagrams / 2D & 3D
Illustrations /Picture books
Models

Interactive websites / Apps
Spatial technologies
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Websites / textbooks
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Spatial technologies

Spatial technologies are geographical tools, to be used by students along with maps; graphs and
statistics, fieldwork and visual representations such as diagrams to acquire, process and
communicate geographical information (undertake geographical inquiry) .

SYLLABUS : SPATIAL TECHNOLOGIES - ST

Spatial technologies include any software or hardware that interacts with real world locations.

Examples include, but are not limited to, virtual maps, satellite images, global positioning
systems (GPS), geographic information systems (GIS), remote sensing and augmented reality.

Spatial technologies are used to visualise, manipulate, analyse, display and record spatial data.
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GIS and GPS

GPS GIS:
*Roads
A GPS device locates places via —— Geographic information
satellite . system
sincrc The digial potting o

spatial data to create visual

images is a GIS e.g. Google
*Farw types Earth

longitude, altitude e.g. Garmin Sports
App, phone camera

*$oil types

Syllabus glossary

GPS: Navigation systems that provide location and time information anywhere there is a line of sight to GPS satellites.

GIS: Systems for storing, managing, analysing and portraying spatial data.




Tablet / phone camera apps & GPS
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Use Geographical Tools to Acquire, Process and Communicatenformation

/

A

-

ACQUIRE

PROCESS

process for geographical inquiry

Question Acquire data and

Use geographical language information
to ask questions about an Locat lect. gath d d
issue or problem in the world -ocale, coflect, gather and recor
primary and secondary geographical
around you : :
data and information

Evaluate
data and
information for y
reliability and K
\ bias & Interpret
” Represent § - | data and
— i information for
geographical
= relationships,
Analyse @& _ patternsand
b trends 4

data and
information in
appropriate
forms
findings and

results
to draw
conclusions

Communicate and respond
Present geographical information using a variety of appropriate strategies for
purpose and audience
ropose individual or group action in response to the inquiry findings
Take action as appropriate.

Spatial technologies
are tools for inquiry

Image : www.hsiensw.com




[TEMPLATE 3
CREATING STUDENT ACTIVITIES USING SPATIAL TECHNOLOGIES

TOPIC:

Area of content:

Planning

Identified outcomes

ICT application(s) / website(s)

When planning the integration of spatial
technologies ey iy guestion)
link to the syllabus —outcomes, inquiry
guestions, inquiry focus, content area Geographicainquiryfocus o the student activiies

[ Acquiring geographical information

[ Processing geographical information

Te m p | a te : P | a n n i n g S Ca ffo I d [ Communicating geographical information

ACTIVITY (ies): Step by step instructions

Template created by L Chaffer




Mapping

Units National GeoErapl-lic Go;:gle Earth Elevation | Google Tour Builder | Scribble Maps Other eg
Mapmaker OR Global Elevation ESRI VR

Stage 4
Water in the world

I\/Iap where you could Place and liveability
use different spatial
technologies in the
content areas of the Landscapes and
landforms

syllabus

Interconnections

Template : Mapping grid. Created by L Chaffer



Simple Spatial Technologies

SPATIAL TECHNOLOGY APPLICATIONS

SEE DOCUMENT WITH LINKS

IMAGE: http://www.gispeople.com.au/what-is-gis/




Acquiring, interpreting & analysing

National geographic mapmaker
& similar

Biome viewer app

Real world / real time GIS



1.National Geographic mapmaker

Created by L Chaffer

1. Select a base map

2. Select the map scale
eg World, Australia

3. Select layers to
create a map - human
or natural features

http://mapmaker.nationalgeographic.org

Exploring spatial patterns / answer simple inquiry questions / acquiring information

HOT
Analysing relationships / synthesise interconnections / answer complex inquiry questions




NATIONAL GEOGRAPHIC MapMaker Interactive Search

& Save W Bookmarks APt % Resetmap MGive Feedback @ Help

Enter Location...

Legend || Layers

Add Layer

Below are the layers currently displayed on
the map. Drag and drop the layers below to
reorder them on the map

. Natural Disaster Hot Spots
1 h ‘ Transparency

e —

KAZAKHSTAN

http://mapmaker.nationalgeographic.org

Inquiry question

Where are the global hotspots for geomorphic hazards ? (Acquiring information)




NATIONAL GEOGRAPHIC MapMaker Interactive

& NI nark APt SResetmap MGive Feedback @ Help Enter Location

Layers

Add Layer

Below are the layers currently displayed on
the map. Drag and drop the layers below to
reorder them on the map

g% Natural Disaster Hot Spots
h Transparency

m Population Density
A | Transparency

[— @]

Pacific
Ocean

How is the base
map different?
3 s this important?

Inquiry question
Where are the areas of greatest population concentration in the world? (Acquiring information)

http://mapmaker.nationalgeographic.org




NATIONAL GEOGRAPHIC

MapMaker Interactive

BFint  $Resetmap 8 Give Feedback @ Help

Layers

Below are the layers currently displayed on
the map. Drag and drop the layers below to
reorder them on the map

h Natural Disaster Hot Spots
Transparency

NATIONAL GEOGRAPHIC

MapMaker Interactive

oo B i = T Resetmap Give Feedback @ Help

I+

Add Layer

Below are the layers currently displayed on
the map. Drag and drop the layers below to
eorder them on the map

Natural Disaster Hot Spots
k Transparency

h Population Density
Transparency

Inquiry

Synthesise - Where
are the greatest
numbers of people
vulnerable to natural
hazards and
disasters?

Analyse - Which
natural disasters
have the potential to
impact on the
greatest number of
people?

http://mapmaker.nationalgeographic.org




Learn the tool

" Find layers you could use for different content areas

" Find layers that can be used to analyse relationships

= Develop inquiry questions

= Differentiate - challenge talented students
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SOMETHING SIMILAR
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App - Biome Viewer (iPad)

iPad Screenshots

Saves time

Deeper analysis

iOS devices only

P
ooooo
oo

https://itunes.apple.com/us/app/biomeviewer/id1138439750?mt=8




Real world/ real time GIS

0497 4994

Global Fishing Watch is a
technology platforfﬁ that uses

= Vessel Information

L . S o
satellite data to informthe "

public about overfishing and i
make global fishing activity

more transparent.

Contemporary
Issues

Environmental monitoring : Global fishing watch

http://globalfishingwatch.org
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Wind, weather and ocean systems

= Earth — https://earth.nullschool.net

= NOAH Weather Radar (App)

= \Weatherzone - weather radar
www.weatherzone.com.au

= WOW — ABM web service — information
sharing www.bom.gov.au/support/

"Google earth radar — weather layers tab in
GE sidebar + animations + forecasts



Representing, analysing and communicating

Creating elevation profiles
Google tour builder
Scribble maps

Citizen science



2. Elevation profiles — Google Earth

Where could this

be used?

What
Geographical
inquiry skills are
being used?

Created using Google Earth




Tamworth

Image © 2017 DigitalGlobe
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Created by L Chaffer using Google Earth




Google Earth tutorial

Watch the video below to see how to create an elevation profile in Google Earth

http://www.contoureducation.com/resources




Relevance

= Suggest relevant content areas

= Whatis being represented ?

= Look for relationships eg. landforms & land use
= Interpret /analyse eg. Vulnerability to hazards

= Use inquiry questions



ESRI arcgis: Global elevation
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m { Standard ] Q @

Topo Profiler o

...and there is
an iPhone / iPad

App!

Dist:1.6km Diff:-12m Max Diff:26m

RN

Topo Profiler — elevation graph viewer 2 Profile

https://itunes.apple.com/us/app/topo-profiler-elevation-graph-viewer/id478596308?mt=8




3. Google tour builder

How / where
could this be
used?

|
LOCATION NAM
o Old and new housing styles
| g
L

Communicate
inquiry findings

Month :  Day ¢

INTRODUCTION (WHAT'S IT ABOUT?)
B 7 Y Uk WAL
Oider style affordable housing with spectacular

Views of the harbeur and Gty sits acjacent 10
MO, expersive apartant style housing,

Inquiry &

concepts

Map created by L Chaffer using Google Tour Builder
http://www.google.com.au/earth/outreach/tutorials/tourbuilder.html




Communicating fieldwork findings

Ichaffer.12@gmail.com

Tour ?Builderssn  acooge cathesperinent

# ~ Environmental change

Introduction

@ Stop 1 Kngscf
Holiday Park

@ Stop 2:Surfcled

Environmental change

Student A

Kingscliff beach has been seriously eroded
threatening development along the beachfront
and necessitating management strategies o
protect property and infrastructure.

Be geographical

©2015 Google Terms of Service + Privacy Poliy + Feedback

Learn about 3D support in Tour Builder.

Map created by L Chaffer using Google Tour Builder
http://www.google.com.au/earth/outreach/tutorials/tourbuilder.html

POST FIELDWORK / Communicate inquiry findings




Tour builder tutorial

Tour Builderssn  asooge et experiment [ signin |

Gallery About

Tour Builder

Put your story on the mapess

VIEW A TOUR CREATE A TOUR

to a teacher transforming American history - check
out the inspiring stories that people are creating

using Tour Builder.

https://tourbuilder.withgoogle.com

Be geographical

Inquiry focus?




SOMETHING SIMILAR

Google Maps

Samsonvale

- 4

Kedron Brook water quality

™ Mapping our water quality data from the
o field trip

& Addlyer g5,

. WQ field data
r ¥ stye  HiData A Labes

¢ SSom -
¢ ® Ranges 3 % [-I;}f
B Categories
Styled by Score
P-4
Q 46 - 52
9 60 - 690

Tutorial http://www.contoureducation.com/resources




4. Scribble maps

< @ scribblemaps.com

CCCCC

— "\

Liveability

Landscape /
environmental
management
and protection

opgle *,

https://www.scribblemaps.com

Authentic task — A proposal to improve the liveability of a local place
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Create Maps : Scrioble Maps

Menu

Enhance the
liveability of a
place

Design a
protected area
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Google Street view / Fieldwork photos

noJbike lanes

Annotate
images




Open maps / real world
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Wiki
» Home
» News
» Publications
» Downloads

» Sources

Games

» Picture Pile
» Picture Paint
» FAQ
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Land-Cover Geo-Wiki

Since large differences occur between existing global land cover maps, current ecosystem
and land-use science lacks crucial accurate data (e.g. to determine the potential of additional
agricultural land available to grow crops in Africa). Volunteers are asked to review hotspot
maps of global land cover disagreement and determine, based on what they actually see in
Google Earth and their local knowledge, if the land cover maps are correct or incorrect. Their
input is recorded in a database, along with uploaded photos, to be used for the creation of a
new and improved global land cover map.

Login

[Email

Password

Remember me next time?

T've lost my password

Register here!

Try Geo-wiki ©

Try as guest

Administration
» Smartphone Legends

Tweets oy eceo Wi ©

gy, IASA Geo-Wiki

B aGeo_ Wik
Want to join the @growobservatory
online community? Learn from and
share with lots of other GROWers
growobservatory.org/get-involved/
@IIASAVienna
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Citizen science

Royal National Park Environmental Education Centre
= September 8 at 5:02pm - @

The Aussie Backyard Bird Count is a great way to get students
involved in studying biodiversity on school grounds. Check out
resources now to be ready for late October.

BIRD COUNT

Aussie Backyard Bird Count

Celebrate National Bird Week 2017 by taking part in the biggest citizen
science project to hit Aussie shores. From 23-29 October, thousands of
people from across the country are heading out into...

AUSSIEBIRDCOUNT.ORG.AU

Royal National Park Education Centre / Aussie
Backyard Bird Count

Citizenship

Magpie attack

Map Kibera




Many different
tools in one
software
package

ArcGis in Schools FREE

GIS for schools ESRI Australia http://esriaustralia.com.au/gis-for-schools

Existing layers to investigate and analyse

creating a flow maps with ArcGIS ﬂ

Import data to create maps

Story maps

aaaaaaaa

Fieldwork

STAY TUNED : GTA NSW / ESRI DAY WORKSHOPS ... 2018
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< Story Maps | Story Maps
storymaps.arcgis.com

Story Maps ~ Apps Gallery Resources Blog My Stories English - @esrl

Use the

-

gallery noe
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Winners!
Esri Storytelling

StoryMaps - Apps Gallery Resources Blog My Stories £ signin  English - @eSKi’
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Gallery »

NOAA Storm Surge Inundation Model Hurricane Irma Photo Story Map Wish You Were Here
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Acquire, process, create
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Fire, Forests & the Future of Rural Comn
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Gauging U.S. Population Change 2000 to ;  Tropical Storm Harvey: Current Conditions  Hurricane Harvey Before/After Imagery - F  Hurricane Harvey Photo Story Map Naval History Story Maps Fire, Forests & the Future of Rural Commu




Something for all
topics

~E

"

- ".'-.'.‘H i AP - > ’
== Bears Ears: ASTO

ryof Homelandseax-

Brought te you by the GF

B

Landforms & Landscapes

Environmental change & management: DAMS

https://gctrust.maps.arcgis.com/apps/Cascade/index. http://storymaps.esri.com/stories/2015/river-reborn/
html?appid=55584ca0e7f94a9b9473cc28dd6272cf
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Return to overview v e Oesrl

South Sudan in Crisis

South Sudan

-

Decades of ethnic conflict have torn the world's youngest
country apart, leaving millions of civilians on the brink of
starvation.

Photo: Pajut, South Sudan. March 2017. Nancy McNally/Catholic Relief Services

e 0o 0000 )

fresh start, South Sudan relapsec,into
of independence. v

Human wellbeing

http://storymaps.esri.com/stories/2017/dashboard-south-sudan/




Why spatial technologies / GIS

Employment /

career links

DESTINATION SPATIAL - HOME 7] W Follow @destinationspat | About Us | Contact Us | Site Map |

DISCOVER SPATIAL MEET PEOPLE EXPLORE STUDY OPTIONS CHECK OUT PROJECTS GRAB OPPORTUNITIES

DISCOVERING SPATIAL SCIENCE SPATIAL IN ACTION

Management and

For
Students

For
Teachers

For
Upskillers

Spatial
Science
Career Pathways‘h

Then YOU already know Spatial

Scroll down or check the links at right for

land and water, and our man-made environment.
Spatial Science is a collection of academic subjects or disciplines

including —

Satellite Imagery

What is Spatial Science?
Know Google Earth ?

Science

more information

Spatial Science is typically concerned with the measurement, management, analysis and
presentation of spatial or location based information describing the Earth, its physical features on both

Visualisation Maps and Charts

What's it all about?

How we got here

Wiy do we need it?

Whatis GiS?

The power of GIS ™~

GIS Zone introduction

A Life Without Limits -
Surveying

About Spatial

Geography & Social Science’
Layers of our World 3

Aerial Bhotography
Terrains : the musical
Geomatic Technol

protection
Law Enforcement
Planning




Further reading

AGTA ANNOUNCES AN ESSENTIAL NEW GEOGRAPHY RESOURCE Integrating Spatia' tech nolog ies
Geography Skills Unlocked is an exciting new :
skills bookyfor Australian secondary scho%ls G EOG RA P HY B U L LET I N into the Geeraphy Classroom

Lorraine Chaffer
Vice President GTA NSW

by the Australian phy Teachers ¢
Association and written by a team of Geography Education Consultant
experienced
in the Australian Curri aphy a N
i phical tools, to be used by students a th
resentations such as diagram
i S nthisoe
1 Integrating spatial technologics
Contents e
What are spatial technologies? Challenges for teachers
DO - Alagecayofthe <
developedworid g hardware inga lack of
s v b 3 NEW REPUBLIC - The Declne of that interacts with real world locations. Examples include. confidence with spatial technologies, 2 shortage of time
5 kR Detrotin Five Maps 2 butare not limited to, virtual maps satellte images, tolearm and a fear of falure.
'DRONES:ICT In action s 'global positioning systems (GPS), geographic information \have found that most spatial technologies applicable
- Geography i theReality Workd 35 systems (GIS), remote sensing and augmented reality. se in schools can be mastered given time and
£ Teunamt The Utimate Guide 36 Spatialtechnologies are used to visualse, manipubate. perseverance Tehers can buid shils and confdence
‘analyee dipby and record spatial data” slowly by

Choosing one tool at a time eg. Google Maps,
NSW Globe, Google Earth, National Geographic
Mapmaker Interactive

The NSW K-10 Geography Syllabus “Continuum of

Tools"gives examples of spatial technologes that 2. Using one selected tool wherever possible until
could be used at each stage of geographical study. ft confident i the abilty to ntegrate it use into
isintended that students will become familar with a topics currently being taugh
range of tools at each stage, progressing from their use 3. Using online tutorials
for acquiring geographical information in early stages of 4. Limiting activities to one aspect of the selected
learning to representing, analysing and communicating tool at atime
geographical data and their findings from geographical 5. Implementing forthe firt time into classes with
KEY FEATURES: inquiry in later years. students quick to learn and willing to help each
3 Contents aligned to the inquiry and skills based Continuum of Tools NSW K-10 Geography 2015 other and their teacher.
6. Ensuring computers have the required software
Lo o Stage | Spatial Technologies and the school system supports its operation
1 Virtual maps 7. Always having a PLAN B in case of issues with
3 A student friendly approach with step-by-step # Satellite images ICT (Making this a practical activity eg a simple
e e .k 23 |yl fieldwork actvty in the school grounds using pre-
> Afocus on emerging technologies used to Sateit Inoges prepared worksheets and toolkits will imit student
analyse and present geographical data . Giobal postoning systems (GPS) disappointment)
- m.:un learnis hat 4 Virtual maps “The introduction of spatial technology into the
=J " Satellite images curiculu is more than just about the introduction and
A e of kAl et ' Gobal pstioning yems (G79) useofa newtechnology but really is concerned with
a diverse range of maps, graphs, aerial I seographic information systems (GIS) engaging students in meaningful spatial learning”
photographs, satellite images, diagrams !
and photographs. " 5 Virtual maps By nowmost teachers have heard, i not participated
Satellite images. in spatial technology activities. However for many
> Examples drawn from each Australian 2 A
state ond tereoey with addsdonal Glotal positoning sysems (&P5) the steps towards introdcing spatial technologyand
‘material Coogrphic Ll their dassroom are daunting, if
! i untable There is a range of impediments
> n fEEet rotinsummountal ge
e T ugmented realty to theintrodction of spatial technology in the

dassroom. They induuded factors such as software

Skills ill be published mid 2016 and will be
available for purchase via the AGTA website: www.agta.asn.au/Products

PROJECTS - REPORTS « RESOURCES -« ARTICLES - REVIEWS

‘Geography Buletn Vol47, No2 2015 7

Geography Skills Unlocked GTA NSW Geography Bulletin ( copy on USB)
Chapter 5 : Geospatial technologies pp 67-73 Vol 47 No 2 2015

Chapter 11: Spatial technologies : pp 143-149 Integrating spatial technologies into the Geography Classroom




Thank you: Questions




5. Augmented Reality & virtual reality

X Moust Everest > Gokyo Valley and Lakes (4750 maters (15, &% ¢ &

Gokyo Valey and Lakes (4750 “

meters (15,593 feet))
B o gucing

Example: Google expeditions
https://www.youtube.com/watch?v=Ki8UXSJmrJE

https://www.theguardian.com/technology/2016/jun/13/best-virtual-reality-apps-smartphone-iphone-android-vr
https://edtech4beginners.com/2016/11/14/a-fantastic-virtual-reality-app-fulldive/




6. Flyover & streetview: visualising place & space

https://www.youtube.com/watch?v=eTzj7yyha M

Google Earth ﬂyover http://www.americansouthwest.net/topo-maps/north-kaibab-trail2.jpg
Google Earth 3D layer




7. 360 degree photographs / drone footage

AP o

Viewed 1.0f 5

http://www.airpano.com https://www.airpano.com/files/the-twelve-apostles-australia/2-2 Screen capture




Google Map - 360° Aerial Panoramas
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Google Map - 360° Aerial Panoramas
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North
Atlantic
Ocean

1 Tho Twalve Aposties stacks located on the South of Austraia not far from Molbourno i the second most
known symbol of Groen Continant afto tho Opera House in Sydney. Unfortunalaly, the sea focis no mercy

§ lowards i iacks wearng away sofl mostone Ths Aposes haver been 12yt foralong e [immad
Rend 3 ful arice

Click to open panorama: The Twelve Apostles, Australia

Ocean m.u-.\/, 1 South ’

' | Pacific 'y
Indian ? | oo

H +

Ocean Australia , k'

South
Atlantic

\m; Go gle [/
Ocean soutll Africa
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Terms of Use

Terms of Use

Google

https://www.airpano.com/files/the-twelve-apostles-australia/2-2 Screen capture http://www.airpano.com




8: Interactive games / Apps

(Must have a spatial component / link to real world places )

Jun the River

A water sharing challenge

Run the River (MDBA / Water / Environmental management )

Run that Town (Urban / Liveability) (ABS)

. . ope ' Tutorial -
ABS Spotlight (Liveability / urban ) . J‘”“s =
Stop disasters ( Landforms / water) i edacationmnt g
£ LN P

——

Catchment detox ( Water)

Ayiti Cost of a Life ( Wellbeing) STOP DISASTERS!

Adisaster simulation game from the UNASDR

www.stopdisastersgame.org

www.mdba.gov.au

www.runthattown.abs.gov.au
www.abc.net.au/science/catchmentdetox/files/home.htm
https://ayiti.globalkids.org/game/
http://spotlight.abs.gov.au
http://www.stopdisastersgame.org/en/home.html




