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Objectives

1. What are "modern geospatial technologies™?

2. Why and how can you use modern geospatial technologies across
the curriculum ?

3. Approaches, skills, and benefits to teaching with
modern geospatial technologies.




Threading throughout
] Why and how to teach
the SeSS|on il with mjdr]eCIrr?Zggfeesrr]?\rcl)logies?

The higher, nobler goal:
Not mapping, but understanding,
and taking action.



Esri and the Education Program
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Software products

2D

Client/server

Standalone desktop

Printed maps

Static data

Custom applications

Single, all-purpose application
Proprietary data

Using data created by others
Limited sharing

Niche technology

Some attention to societal concerns
Mapping department

Platforms and APls

2D/13D/4D ARIVR

Web Services and apps

Connected devices

Web maps, dashboards, other apps
Data services, live streams, big data
Interoperable packages, libraries
Focused apps

Open Data & Shared Services
Combining others’ data with our own
Many ways to share

Ties to larger IT community: GitHub
Much attention to societal concerns
Integrated across the business

...GIS has changed.



Modern GIS is web enabled: The Web GIS Paradigm
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ArcGlIS for Developers



ArcGIS Apps Bring the Power of Location to Everyone

Extending the Reach of GIS
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Design Apps Vlewer Apps

SOC|aI Medla

Story Maps

/ Dashboards

Business Apps

" Field Apps N e

Across Organizations and Beyond


http://zrh-devweb.esri.com/rauc8872/skyscrapers-Manhattan/

Apps by theme

Focused, powerful, ready to use
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) ArcGIS Esri Maps for Maps for Insights Esri Business  GeoPlanner  ArcGIS Maps Operations
Office Earth CityEngine Office SharePoint for ArcGIS Analyst for ArcGIS for Adobe Dashboard
Creative for ArcGIS

Cloud

[c

Field Workforce Navigator Tracker Survey123 Collector Drone2Map ArcGIS ArcGIS
for ArcGIS for ArcGIS for ArcGIS for ArcGIS for ArcGIS for ArcGIS Explorer QuickCapture



Why teach with GIS?

Learning objectives: critical thinking, spatial thinking, scale, systems
thinking, permissions, communications, problem-based learning ...

Content objectives: population, crime, weather, hazards, watersheds,
ecoregions, ocean currents ...

Geospatial objectives: Spatial analysis, databases, field methods,
expressions, media fluency, classification, measurement ...




Ways to use GIS in education

1. As ateaching tool to teach content, concepts, and/or skills.
la) Teach about GIS.
1b) Teach with GIS.

2. As aresearch tool for you and your students.

3. As a presentation and assessment tool.




My research: The implementation and
effectiveness of GIS In education
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Spatial Thinking | Spatial Analysis

“‘Identifying, analyzing, and understanding the location, scale, patterns, and trends
of the geographic and temporal relationships among data, phenomena, and issues.” (Kerski)

Spatial Analysis:

“The process of examining the locations, attributes, and relationships

of features in spatial data through overlay and other analytical techniques in
order to address a question or gain useful knowledge. (Esri)

Spatial analysis extracts or creates new information from spatial data.

Spatial analysis is how we understand our world —mapping where things are, understanding how they relate,
what it all means, and what actions to take.




26, Predicting what-if.
< 25 Predicting whers phenomena will move, flow, or spread.
24. Predicting how and where cbjects affect wave propagation.

. 74 Fredictng how and whers cbjects spatially interact (attraction and decay

» - - Interpolating 3 continuous surface and trends from discrets sample cbs ons.

Findng the factors that explan cbserved spatial pattems and making predictions.
20 Ghven a success case, Kentifying, ranking, and pradicting similar locations.
. 9. Are spatial patterns changing over time?
' Which features/peels are similar, and how can they be groupad together?
b What are the local, regional, and global spatial trends?

3 ere are the significant hot spots, anomalles, and cutliers?

.
’ R

15. Finding the best supply locations ghven known demand and a travel network.
14. Finding the best routs, path, or comidor across cpen teerain,

12, Finding the best routs, path, or flow along a network.
12. Finding the best allocation of resources to geographic arsas.
11. Findng the best locations that satisfy a set of critsrla:

10. Determining overlapping relatiorships in space and time.
7. Determining what s visble from 3 given location(s).
8. Detsrmining what is closest
7. Determining and summarizing what ts within an ar2als).
6. Determining what k nearby o coincident.

5 Cakulating geometries and distrbutions of feature col lsctions.
4. Cakulating ndividual feature gsometriss.

o) 3. Understanding where and when things change.
] 2. Understanding where the variations and pattems In values are [comparative maps).
1. Understanding where things are {Jocation maps)

how we understand our world—
mapping where things are,
how they relate, what it all means,

and what actions to take

The Language of

spatia




The Geographic Inquiry Process




10 Essential GIS skills

Working with maps and layers | Creating and Sharing Map Content
Map Navigation Symbology, classification, and filtering
Working with Attributes Field Data

Drawing and Sketching | Creating Expressions

Creating web mapping applications | Performing Analysis

For more, see my essay. e
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https://community.esri.com/t5/education-blog/what-are-the-10-most-important-gis-skills-to/ba-p/1079912

10 Benefits from teaching with GIS

Geographic and Scientific Inquiry

Spatial Thinking | Critical Thinking | PBL
Data Fluency | Community Connections
Field Work | Career Pathways

Content Knowledge | Students as Change Agents

For more, see my essay.

Transactions in GIS

REVIEW ARTICLE () OpenAccess (@ B & &

“GIS works!”—But why, how, and for whom? Findings from a
systematic review

Uwe Schulze 24

First published: 24 November 2020 | https://doi.org/10.1111/tgis. 12704 | Citations: 6



https://community.esri.com/t5/education-blog/what-are-the-10-most-important-educational/ba-p/1094091

10 Strategies for teaching with GIS

Anchored | Holistic | Focused | Multiscale | Interesting
Relevant | Field-based | Multi-level | Visionary
> So that students can shine, explore, and grow.

For more, see my essay.



https://community.esri.com/t5/education-blog/what-are-10-key-strategies-for-teaching-gis/ba-p/1104782

Selected Instructional Methods and Tools

1. ArcGIS Living Atlas of the World Apps.
Water Balance, Wayback Imagery, Sentinel-2 Land Cover,
Ecological Marine Units, Wildfire Aware, Landsat Explorer, and more.

|- ‘.A ¥ 0
e &
Drought Aware

World Imagery Wayback App Historical Topo Map Explorer



2. Story Maps:
The 10 most damaging hurricanes in the USA.

https://story.maps.arcqis.com/apps/MapSeries/index.html?appid=50aea84a9853491f994f775cb989ea92

The Ten Most Damaging Hurricanes in U.S. History AstoryMap B W & (?‘ esri

X X X X X X X

¥ & ' By ca
b .
5 !
2 sippi’ |
§ackson Y
4 ; B *
,£7r A i v
A
¢ Mississ ipr d b
5 [ ¥ i { a
> g, 3
» e { ] Jack
.
Orlar
Y
Tampa
.
-
¥ o wv ‘4*
¥ y 4
N Shiam
. Ve
»

% BAHAMAS

Deaths: 372 2


https://story.maps.arcgis.com/apps/MapSeries/index.html?appid=50aea84a9853491f994f775cb989ea92

3. Real time data feeds.

https://www.arcqais.com/home/webmap/viewer.html?webmap=d16d53126f1243a3a7a7f1d0dff39662

ArcGIS ~
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Legend

NOAA HAIL Storm Reports (24
hours)

@

NOAA TORNADO Storm Reports
(24 hours)

~

NOAA WIND Storm Reports (24
hours)

-

NOAA TORNADO Storm Reports
(past week)

NOAA Severe Thunderstorm
Warnings

&



https://www.arcgis.com/home/webmap/viewer.html?webmap=d16d53126f1243a3a7a7f1d0dff39662

4. Field Tools: ArcGIS Field Maps, Surveyl23, QuickCapture, iNaturalist,
others.

Tick all the types of litter found here




Instructional Approaches
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Photo by Joseph KersKi

Taken in an actual high school!



Your role as Instructor 1s critical

This mobile home was destroyed by =
a relatively weak EF0 tornado.

What is the mos/t |mportant tool of aII?{~

P&



Advice for Instructors

1. Don’t overscript your lessons.
2. Use the most appropriate toolset for the job.

ArcGIS Pro: 2,000 tools. ArcGIS Online: 100 tools.

Project

%o Cut

£ Basemap

Drawing Order

Map

Location
= Mar

= Multidim




Where can you get the geospatial data?

Best starting point: The ArcGIS Living Atlas of the World

https://livingatlas.arcqis.com/en/browse/#qg=weather

San Francisco Image Footprints with Time Attributes:

Bl goes_vis_conuseast_202006222148



https://livingatlas.arcgis.com/en/browse/#q=weather

Methods of obtaining geospatial data

Old school but still viable: Download data > Process Data > Analyze.
New paradigm: Stream data > Analyze.

Example: Local government GIS portal:
https://opendata-bouldercounty.hub.arcgis.com/datasets/floodplain-fema-requlated

Legend
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https://opendata-bouldercounty.hub.arcgis.com/datasets/floodplain-fema-regulated

Societal Issues Surrounding Data

Sources, trustworthiness, location privacy, ethics, copyright:

The Spatial Reserves book and blog: https://spatialreserves.wordpress.com

Gallery / Paths

Solving problems with GIS and
Public Domain Geospatial Data 1

Learn how to find, evaluate, and analyze data to solve location-based problems through this set
of chapter and short essay readings and 10 hands-on lessons. For more information, see
h ial d .com

p



https://spatialreserves.wordpress.com/

Selected lessons

Viewsheds, trace downstream, watersheds.

Spread of zebra mussels.
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https://educ.maps.arcgis.com/apps/mapviewer/index.html?webmap=5f1b8cbb4430417987616870b1a84ba7&extent=-106.6949%2C38.8392%2C-103.8384%2C40.1217
https://www.arcgis.com/apps/mapviewer/index.html?webmap=460bab410f7d4d67b67072a767740342&extent=-117.1375,26.9212,-67.2156,47.7978

Interpolating Surfaces: Weather

[CALIF_TEMP_INTERPOLATION_2

Analysis results.
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https://www.arcgis.com/apps/mapviewer/index.html?webmap=5de6cf3b6dd845fdbe87a0a18c2e99aa

Add data
Set bookmarks

20181106
2018-11-08 11:00 AM TueMST
11 00 AM Thu MST 35mph

201811405
2:00PM Mon MST
a2mph

1Tmph. (=) Kawer




egend

Ch ange Style ' e ' NOAA_METAR_current_wind_speed_direction
Analyze - S

Stations

< 118 km/h (Storm Force)

In the table, click the Air Temperature field and choose Statistics. == 118 km/h (Hurricane Force)

The Statistics window appears.

Field: Air Temperature (°F)




Analyze extremes
Predict pressure

-
e LOoIUumns

In the example image, a northeastern arrow with a wind speed of 17 kilometers per hour is about 180 kilometers away from
Alexandria. At this rate, it would take over 10 hours for rain to reach the city. Additionally, other stations in the area record
either no wind, slower wind, or wind that is more easterly. It's possible the precipitation will pass south of the city

altogether.

How far away is rainfall from the city you found?
How long would it take rainfall to reach the city given the wind speed and direction?
Are there other winds that might cause the rainfall to avoid your city?

Overall, how likely would you say it is that your city receives rain?




Label
Predict Weather ($feature.TEMP - $feature["DEW_POINT"]) < 4

Build expressions ik Ol

The expression is saved and the map is automatically styled based on it.

Air Temperature (No Decimals) -

Expression

Round(%$feature.TEMP, @)




Interpolating Surfaces

» Data Enrichment Optimize for

v Analyze Patterns
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Interpolating Surfaces: Considerations
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Dig Deeper

Lesson: Predicting the Weather

Search Learn ArcGIS Lesson library under
“Predicting the Weather” https://learn.arcgis.com

Learn ArcGIS Lesson Gallery Teach with GIS

Learn ArcGIS beta & Signin English

Gallery / Lessons

Predict Weather wnth Real
Data

Explore real-time weather data, make predictions, and interpolate surfaces.

B Author Duratic
Joseph Kerski (® 1hr(s ) 30mins



https://learn.arcgis.com/

Connecting components of the Web GIS platform is powerful

Connecting surveys, maps, dashboards, story maps: Walkability:

What is the Walkability of this Location?

[l

Whatis the Walkability ' Exki 1 What percentage of surveyed points are
of this location? )2 pedestrian friendly and unfriendly?

LI L ) The last 3 points
£ L LAAR > R » submitted to the

survey.

This point was rated as Good for
Pedestrians

Walkability fF O ® Edit story

oqe Top 3 months for surveys
Walkability
Number of Surveys: 297
= August, 2019
. o, o . . the ol = ui f Sul =
What is the walkability, or pedestrian friendliness, of your ik e
community? | : Number of Surveys: 69
y ﬁeph Kerski | Alqust26,2019
O
\ —

Walkability is the degree to which


https://community.esri.com/t5/education-blog/how-walkable-is-your-community/ba-p/883382

2 powerful instructional points:

1. You can create web mapping applications to communicate the !

results of your analysis: Story Maps, Instant Apps,
Experience Builder, and Dashboards.

- And your students can do the same!
2. You can bring the results of your analysis and your maps and layers
Into ArcGIS Pro, ArcGIS Insights, Business Analyst Web App, and other
ArcGIS platform tools (and outside, for example, to the R statistics

e




Keep Learning!

1. Modern GIS Strategies and resources:

https:/lwww.esri.com/en-us/industries/higher-education/roles/educators/modern-qis

2. Data sources, data quality, and societal issues:

https://spatialreserves.wordpress.com

3. Learn ArcGIS Library: https://learn.arcgis.com

4. Geolnquiries: https://www.esri.com/geoinquiries

5. Esri Monthly Higher Education Chats:

https://gis-in-higher-education-chat-edresourees.hub.arcgis.com/

6. Esri Education Community blog:

https://communitv.esri.com/communitv/education/paqes/educatioln"'-bl'oq



https://www.esri.com/en-us/industries/higher-education/roles/educators/modern-gis
https://spatialreserves.wordpress.com/
https://learn.arcgis.com/
https://www.esri.com/geoinquiries
https://gis-in-higher-education-chat-edresources.hub.arcgis.com/
https://community.esri.com/community/education/pages/education-blog
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