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GRACE
Geographic Information Systems Resources 

and Applications for Career Education

Goal: 
To enable teachers and students to develop new 
STEM skills and competencies

Sponsors: 
• Eastern Michigan University and Partners
• National Science Foundation



Original GRACE Model

Explorer Investigator Intern

Teacher  helps in classroom

Student  more independent

GeoMentor  in Professional Environment



Variations on GRACE Model
Student InternTeacher GeoMentor

Other Professionals (Park 
Service)

Organizations (Time Traveler, 
Inland Seas, Henry Ford Health 
System, GYDT)

GRACE Team

Teachers 
(Feldman, 
Peterson)

GIS Professional Interns



Findings

• Many formats emerged
– Different pathways, locations, courses, mentor-types

• Best to let the format emerge from the context
– who at the table 
– what GIS skills needed for the internship project(s)

• Formats had different levels of engagement:
– Complexity of the internship project(s)
– Effort to learn the skills
– Accessibility 



Good to have many 
formats and levels of engagement 

Image Source: https://www.thearkfunforever.com/photo/thailand/thailand-tour-packages.png



GRACE PROJECT Pre-Intern ESRI Academy Courses

http://esri.com/training

GRACE PROJECT provides students with professional GIS/T 
training and opportunities to gain work experiences in local 
organizations as Interns. Students will have access to ESRI Virtual 
Campus for their online learning activities. 
An overview of the 2017-2018 GRACE Internship Training Program 
can be found here Click 

Option I: Professional GIS Career Pathway Internship Training 
– Primarily using ArcGIS Pro (35.5 Hours)

(The course description is cited from 2017 Higher EdPlanning Guide 
to Esri E-Learning)

http://esri.com/training
http://www.nsfgrace.net/index.html


Part A: ArcGIS Pro Fundamentals (23 hours) 
These web course offerings introduce fundamental concepts and workflows for the 
ArcGIS Pro application. 

Getting Started with ArcGIS Pro (5.5 hours) Introduces the ribbon-style 
interface, project-based organization, and key capabilities of ArcGIS Pro. 

Displaying Data in ArcGIS Pro (1.25 hours) Introduces ArcGIS Pro tools for 
symbology. 

3D Visualization Using ArcGIS Pro (2.25 hours) Introduces the ArcGIS Pro 
3D environment and explains how to create and share realistic 3D scenes. 
Managing Map Layers in ArcGIS Pro (1.0 hour) Introduces basic layer 
property settings. 

Querying Data Using ArcGIS Pro (0.5 hour) Teaches the building blocks of 
query expression and how to select features that meet one or more attribute 
criteria. 

Integrating Data in ArcGIS Pro (1.25 hours) Teaches GIS data concepts and 
adding data to a geodatabase. 

https://www.esri.com/training/catalog/57630435851d31e02a43f007/getting-started-with-arcgis-pro/
https://www.esri.com/training/catalog/57630433851d31e02a43ee9e/displaying-data-in-arcgis-pro/
https://www.esri.com/training/catalog/5763042d851d31e02a43ed91/3d-visualization-using-arcgis-pro/
https://www.esri.com/training/catalog/57630431851d31e02a43ee5e/managing-map-layers-in-arcgis-pro/
https://www.esri.com/training/catalog/57630433851d31e02a43eeaa/querying-data-using-arcgis-pro/
https://www.esri.com/training/catalog/57630436851d31e02a43f0fd/integrating-data-in-arcgis-pro/


Part A: ArcGIS Pro Fundamentals (23 hours) 
These web course offerings introduce fundamental concepts and workflows for the 
ArcGIS Pro application. 

Preparing to Perform Analysis Using ArcGIS Pro (1.25 hours) Presents using 
ArcGIS geoprocessing tools that support spatial analysis projects. Discusses 
how to choose the appropriate tool, and works through a short project. 

Editing Basics in ArcGIS Pro (2.0 hours) Shows how to practice editing tools 
and workflows to keep data accurate and current 

Automating Workflows Using ArcGIS Pro Tasks (4.5 hours) Teaches how to 
create and share ArcGIS Pro tasks to increase productivity. 

Sharing Maps and Layers with ArcGIS Pro (3.5 hours) Teaches best practices 
for sharing projects, maps, layers, tools, and other items using a portal, such 
as ArcGIS Online, so that they can be used with mobile devices, web and 
desktop applications. 

https://www.esri.com/training/catalog/57630435851d31e02a43f022/preparing-to-perform-analysis-using-arcgis-pro/
https://www.esri.com/training/catalog/5a9f11d1c5c7c34872fcc218/editing-basics-in-arcgis-pro/
https://www.esri.com/training/catalog/57957ed130a990c02999b51c/automating-workflows-using-arcgis-pro-tasks/
https://www.esri.com/training/catalog/57630436851d31e02a43f0eb/sharing-maps-and-layers-with-arcgis-pro/


Part B: Mapping, visualization, image analysis and sharing your map 
(12.5 hours)

These training offerings provide options for extending learning about mapping, 
visualization, and image analysis. 

Cartographic Creations in ArcGIS Pro (Tutorial) (2.0 hours) 

Creating and Sharing Animation in ArcGIS Pro (1.5 hours) Shows how to 
animate and produce ready-to share videos of your work. 

Creating Vector Tiles in ArcGIS Pro (1.5 hours) Explains why and how to create 
vector tiles for fast and compelling web apps. 

Displaying Raster Data Using ArcGIS Pro (2.75 hours) Learn techniques to 
display and enhance rasters and imagery in ArcGIS Pro. Learn to appropriately 
symbolize rasters based on their attributes and intended use, modify raster 
properties to support better visualization and interpretation, and apply out-of-the-
box appearance functions to enhance the viewing experience. 

https://www.esri.com/training/catalog/592480f42a01eb14e793d0e7/cartographic-creations-in-arcgis-pro/
https://www.esri.com/training/catalog/58517380d33f8b0b47b78e3f/creating-and-sharing-animation-in-arcgis-pro/
https://www.esri.com/training/catalog/5851736fd33f8b0b47b78e26/creating-vector-tiles-in-arcgis-pro/
https://www.esri.com/training/catalog/57c5a9c375decdca2d2b7cfe/displaying-raster-data-using-arcgis-pro/


Part B: Mapping, visualization, image analysis and sharing your map 
(12.5 hours)

These training offerings provide options for extending learning about mapping, 
visualization, and image analysis. 

Classify Land Cover to Measure Shrinking Lakes (1.25 hours) In these 
lessons, you'll assume the role of a geospatial scientist tasked with calculating 
the change in area of the lake between 1984 and 2014. Using Landsat 
imagery, you'll classify land cover in three images of the lake taken at various 
times over the past 30 years in order to show only the surface area of the lake. 
You'll then determine the change in lake area over time. 

Inform and Engage Your Audience with Esri Story Maps (1.0 hours) Story 
maps combine web maps with text, photos, and other media to provide a rich, 
interactive experience. This seminar guides you through the steps to create a 
story map using the right application template for your purpose and audience. 

Creating and Sharing GIS Content Using ArcGIS Online (2.5 hours) 
Organizations use ArcGIS Online to facilitate collaboration and access to GIS 
resources. This course shows how to publish data and map layers to ArcGIS 
Online as services. Learn to build a web map and turn it into a web app. 

http://learn.arcgis.com/en/projects/classify-land-cover-to-measure-shrinking-lakes/
https://www.esri.com/training/catalog/57d876188b3e1ff2376c1539/inform-and-engage-your-audience-with-esri-story-maps/
https://www.esri.com/training/catalog/57630434851d31e02a43ef4d/creating-and-sharing-gis-content-using-arcgis-online/


Optional: Additional Courses for Spatial analytics (15.25 Hours- Optional-
Not Required)

These training offerings provide options for extending learning about GIS analysis 
and modeling. 

Using ArcMap in ArcGIS Desktop 10 (3.0 hours) ArcGIS 10 brings many 
enhancements to ArcMap that help you produce and share better maps faster. 
Learn about key new features designed to reduce time spent on common 
mapping tasks and improve the quality of your maps. 

Get Started with Survey123 for ArcGIS (Tutorial) (1.5 hours) Teaches how to 
create a Survey123 form, analyze data, and share survey results with other 
ArcGIS platform client apps. 

Distance Analysis Using ArcGIS Pro (3.5hours) Uses ArcGIS Pro to create 
raster surfaces for distance and path analysis. 

Terrain Analysis Using ArcGIS Pro (2.75 hours) Uses ArcGIS Pro and 
ArcGIS Spatial Analyst tools to derive new raster data from an elevation 
raster for a variety of applications. 

http://www.nsfgrace.net/helpdesk/Using_ArcMap_in_ArcGIS_Desktop_10/Using_ArcMap_in_ArcGIS_Desktop_10.html
https://www.esri.com/training/catalog/5890f7fc853ba420140b77a4/get-started-with-survey123-for-arcgis/
https://www.esri.com/training/catalog/57630433851d31e02a43eee1/distance-analysis-using-arcgis-pro/
https://www.esri.com/training/catalog/57630436851d31e02a43f18f/terrain-analysis-using-arcgis-pro/


Optional: Additional Courses for Spatial analytics (15.25 Hours- Optional-
Not Required)

These training offerings provide options for extending learning about GIS analysis 
and modeling. 

Performing Viewshed Analysis in ArcGIS Pro (1.0 hours) Introduces the 
Viewshed tool and how to adjust the tool for an analysis. 

Generating Service Areas Using ArcGIS Pro (1.0 hours) Uses ArcGIS 
Network Analyst and existing network data to create areas within a certain 
distance or travel time of a facility. 

Building Geoprocessing Models Using ArcGIS Pro (2.5 hours) Introduces 
geoprocessing models and the steps required to create, validate, and run 
models that automate ArcGIS analysis workflows. 

https://www.esri.com/training/catalog/57d8718d8b3e1ff2376bf91c/performing-viewshed-analysis-in-arcgis-pro/
https://www.esri.com/training/catalog/57bcfdd581e455607e4a59aa/generating-service-areas-using-arcgis-pro/
https://www.esri.com/training/catalog/57630433851d31e02a43eebc/building-geoprocessing-models-using-arcgis-pro/


Monroe County, Michigan
Internship opportunities

2016
● Mr. Columbus selects prospective interns

● Interviews at Planning Department Office

● Four interns begin six week internship (120 hours)

● Two interns extend their internship for another 120 hours (eventually becoming
part-time employees)

2017
● Two county interns assist in supervising  four new summer interns

2018
● One county intern assists in supervising two new and one repeating intern

● Repeating intern becomes part-time employee for the County Drain Commission









Approximately 4375 Parcels mapped



Property Mapping (Easy)

5280

5280



Property Mapping (Challenging)



Subdivision Mapping



Audit of Minimum Assessing Requirements (AMAR)



Audit of Minimum Assessing Requirements (AMAR)



Act 116 Farmland Agreement



Splits and Combinations (Tax Parcel changes)



Zoning Maps



Various Other Projects
● Waterline Mapping
● 911 GIS Data Set
● Requests from assessors
● Requests from companies or citizens
● Story Maps

http://mhs-cad.maps.arcgis.com/home/index.html


Reflection: was the GRACE Program and following internship worth while? 

● Opportunity Cost
● What have I gained?
● How has this experience changed my future career outlook?
● Was it worth it?



Monroe County – Transforming Education 
with ArcGIS and Geospatial Technologies 

Contact Information
Jeff Boudrie, Monroe County GIS Manager, 
jeff_boudrie@monroemi.org

Russell Columbus, Monroe County High School Teacher, 
rkc118@gmail.com

Donovan Vitale, Monroe County GIS Intern, 
gis_intern@monroemi.org

Allison Hoff, EMU, GRACE Project Coordinator, 
ahoff@emich.edu

Randy Raymond, GIS Specialist, randalleraymond@gmail.com

mailto:jeff_boudrie@monroemi.org
mailto:rkc118@gmail.com
mailto:gis_intern@monroemi.org
mailto:ahoff@emich.edu
mailto:randalleraymond@gmail.com
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