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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.

Objectives



Threading throughout

the session …
Why and how to teach 

and do research 

with modern geotechnologies?

The higher, nobler goal:

Not mapping, but understanding,

and taking action.



Esri and the Education Program 

The Education Program

Esri





Modern GIS is web enabled:  The Web GIS Paradigm

ArcGIS Pro

ArcGIS Online

ArcGIS Enterprise

ArcGIS Apps

ArcGIS for Developers



ArcGIS Apps Bring the Power of Location to Everyone

Extending the Reach of GIS

Dashboards

Story Maps

Social Media
Viewer AppsDesign Apps

Business Apps

Field Apps

Across Organizations and Beyond

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


Apps by theme
Focused, powerful, ready to use

Office
ArcGIS 

Earth
ArcGIS Maps 

for Adobe 

Creative 

Cloud

Esri Business 

Analyst

Insights 

for ArcGIS

GeoPlanner

for ArcGIS

Esri

CityEngine
Operations 

Dashboard

for ArcGIS

Maps for 

Office

Maps for 

SharePoint

Field Collector

for ArcGIS

Survey123

for ArcGIS

Workforce

for ArcGIS

Navigator

for ArcGIS
Drone2Map

 for ArcGIS

ArcGIS

Explorer
ArcGIS

QuickCapture

Tracker

for ArcGIS



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 …



1. As a teaching tool to teach content, concepts, and/or skills.

 1a)  Teach about GIS.

 1b)  Teach with GIS.

2.  As a research tool for you and your students.

3.  As a presentation and assessment tool. 

Ways to use GIS in education



My research:  The implementation and 

effectiveness of GIS in education

The 

deeper 

goal

The 

wider 

goal

Progress and 

challenges



Spatial Thinking: 

“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.

Spatial Thinking | Spatial Analysis







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.

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.

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.



2.  Story Maps:  

The 10 most damaging hurricanes in the USA.

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

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


3.  Real time data feeds. 

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

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


4.  Field Tools:   ArcGIS Field Maps, Survey123, QuickCapture, iNaturalist, 

others.



Instructional Approaches

Photo by Joseph Kerski

Taken in an actual high school! 



Your role as instructor is critical

What is the most important tool of all?



1.  Don’t overscript your lessons.

2.  Use the most appropriate toolset for the job.

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

Advice for Instructors



•

Where can you get the geospatial data?

Best starting point:  The ArcGIS Living Atlas of the World

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

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-regulated

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  

https://spatialreserves.wordpress.com/


Selected lessons

Viewsheds, trace downstream, watersheds.

Spread of zebra mussels.

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

Analysis results.   

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


Add data

Set bookmarks



Change style

Analyze



Analyze extremes

Predict pressure



Label

Predict weather

Build expressions



Interpolating Surfaces



Interpolating Surfaces:  Considerations

CA         CA + NV      Algeria



Dig Deeper

Lesson:  Predicting the Weather

Search Learn ArcGIS Lesson library under 

“Predicting the Weather”   https://learn.arcgis.com 

https://learn.arcgis.com/


Connecting components of the Web GIS platform is powerful

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

 

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 

 package) for further analysis.



Keep Learning!

1. Modern GIS Strategies and resources:  

https://www.esri.com/en-us/industries/higher-education/roles/educators/modern-gis

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

https://spatialreserves.wordpress.com

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

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

5. Esri Monthly Higher Education Chats:

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

6.  Esri Education Community blog:  

https://community.esri.com/community/education/pages/education-blog 

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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