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|. WHAT is the GRACE Project?

The GRACE (GIS Resources and Applications for Career Education)
Project, a four year project sponsored by the National Science
Foundation, was developed by Eastern Michigan University and
partners as a strategy for expanding and disseminating technology-
based education for STEM careers in K12, and in the workplace by
aligning the resources from multiple educational and community
organizations.

Educational Team Partners

e Eastern Michigan University (EMU)

* Michigan Virtual University (MVU)

 Michigan Mathematics and Science Centers Network (MMSCN)
 Michigan Earth Science Teachers Association (MESTA)

Community Team Partner

e Michigan Communities Association of Mapping Professionals
(MiCAMP)



GRACE Intellectual Merit

The GRACE team is positioned to:

Demonstrate how to team-up GIS/T organizations and professional
volunteers (geomentors) with schools, students and teachers for integrating
authentic GIS/T applications in curricula and for providing a “foreseeable”
career incentive for students to enthusiastically participate in STEM learning
at schools;

Study motivations and hindrances of integrating GIS/T into science and social
studies classrooms; and

Develop an effective delivery model - the use of online and blended learning
— to transform the speed, replicability, and consistency of delivering
instruction that is personalized and customized to increase motivation and
achievement for students.

The project findings and lessons learned will be published in peer-reviewed
journals and presented at professional meetings for organizations such as:

Michigan Science Teachers Association
National Science Teachers Association
National Association for Research in Science Teaching



Why use GIS in K-12 Education ?

MICHIGAN DEPARTMENT OF EDUCATION
Michigan eLibrary
http://more.mel.org/index.php?P=BrowseResources&Fieldld=34&myParentld=3584#

The Michigan Standards Recommend It !
G1.2 Geographical Inquiry and Analysis %
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of the Western Hemisphere, (237) = THE K-12 GIS TOOLS

6 —G1.2.2 - Explain why .rnaps of the sai HELP PRESENT MATER'ALS irth and new
knowledge based on science and mode USING A NEW FORMAT

6 —G1.2.3 - Use data to create thematic ”MODERN TECH NOLOGYH terrain,

rainfall, and vegetation, analyze the pati on and

density of the population. (63) =

6 —G1.2.4 - Use observations from air photos, photographs (print and CD), films (VCR and DVD) as the basis for

answering geocgraphic questions about the human and physical characteristics of places and regions. (47) =

*&: 6 —G1.2.5 - Use information from modern technology such as Geographic Positioning System (GP 5],

Geographic Information System (G15), and satellite remote sensing to locate information and process maps

and data to analyze spatial patterns of the Western Hemisphere to answer geographic questions. (21) =

6 —G1.2.6 - Apply the skills of geographic inquiry (asking geographic questions, acquiring geographic
information, organizing geographic information, analyzing geographic information, and answering geographic

questions) to analyze a problem or issue of importance to a region of the Western Hemisphere. (95) =


http://more.mel.org/index.php?P=BrowseResources&FieldId=34&myParentId=3584

The Next Generation Science Standards (NGSS) advocates that
science education integrates the science and engineering practices,
disciplinary core ideas (DCls), and crosscutting concepts of science
and engineering in a three-dimensional fashion across the K-12
years.

The integration of GIS/T tools in STEM education provides a perfect
environment for creating and implementing the three-dimensional
learning opportunities. Instructionally, GIS/T has long been
recognized as an interdisciplinary educational technology, supporting
high-level thinking and spatial reasoning.

Additionally, spatial reasoning and visualization have been
demonstrated to be foundational to science, engineering and
mathematics (NRC, 2006).



A Framework for K-12 Science Education NG@NSTA

STEM STARTS HERE

A FRAM EOR ‘
K-12 SCIENCE
EDUCATION

Pracrices, Crosscutting Conceprs, and Core ldeas
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Three-Dimensions:

« Scientific and Engineering
Practices

* Crosscutting Concepts

* Disciplinary Core ldeas



Scientific and Engineering Practices NgaeNSTA

STEM STARTS HERE

1.

> oA W

Asking questions (for science)
and defining problems (for engineering)

Developing and using models

Planning and carrying out investigations
Analyzing and interpreting data

Using mathematics and computational thinking

Constructing explanations (for science)
and designing solutions (for engineering)

7. Engaging in argument from evidence

Obtaining, evaluating, and communicating information



For example:

GIS/T serving as data mining analytical and visual aids supports asking
questions (for science) and defining problems (for engineering) — P1;
GIS’s integrating data from multiple sources into large data sets
supports analyzing and interpreting data — P4;

GIS’s coupling data, analytical models and human interpretations into
participatory decision support systems supports developing and using
models — P2, planning and carrying out investigations — P3, and
engaging in argument from evidence — P7;

GIS’s coupling with statistical software packages and customizing for
complex computations supports using mathematics and
computational thinking — P5;

GIS/T as a computerized mapping system and an integrated
multimedia organizer supports constructing explanations (for science)
and designing solutions (for engineering) — P6, and obtaining,
evaluating, and communicating information — P8.



Crosscutting Concepts

N o 0o &~ W D

. Patterns

Cause and effect: Mechanism and explanation
Scale, proportion, and quantity

Systems and system models

Energy and matter: Flows, cycles, and conservation
Structure and function

Stability and change
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Disciplinary Core ldeas NGoSeNSTA

TS HERE

Life Science Physical Science
LS1: From Molecules to Organisms: PS1: Matter and lts Interactions

Structures and Processes
PS2: Motion and Stability: Forces and

LS2: Ecosystems: Interactions, Energy, and Interactions

Dynamics
PS3: Energy

LS3: Heredity: Inheritance and Variation of

PS4 Their Annlicatinons in___

11



GRACE Goals

Goal 1
Establish a staged process (explorer, investigator, intern)

that encourages a large number of middle and high school
teachers and students to engage in learning through GIS/T
experiences across the State of Michigan.

Goal 2
Provide workplace and college experiences to students

from under-represented and rural communities.



GRACE Implementation Outcome

The goal is to recruit a minimum of 40 schools, 120 teachers, and
5000 students in grades 8-12 to start a three-tiered learning process.

The Explorer level introduces 5000 students to GIS/T through the ArcGIS
Online Portal and through demonstrations developed with online GIS/T tools
to build the students basic understanding of GIS/T as well as pique student
curiosity.

The Investigator level leverages 2500 students curiosity and interest and
prepares them to work with GIS/T lesson modules that are designed to
enhance science and engineering practices and align with the Next
Generation Science Standards.

The Intern level provides 500 students with professional and intensive GIS/T
training (Virtual Campus Courses) — internship candidates and 300 students
with opportunities to gain work experiences in local organizations as

Interns.




Il. How does GRACE train students for internship

1. Students with at least three ArcGIS modules completed will be
qualified as Explorers;

2. Explorers, after successfully completing a minimum of five
additional in-depth ArcGIS lesson modules and case studies,
grow into Investigators;

3. Investigators, after successfully (grades higher than 80%
required for all six courses) completing a sequence of six ESRI
Virtual Campus technical courses, meet the requirements as
Internship Candidates;

4. Internship candidates, after being placed in a community or
company and finishing 8-10 weeks of GIS assignment, are
called Interns.

14



Course Title

Explorers — Online Exploration

Interns — Intensive GIS/T Training & Workforce Experience

Learning ArcGIS Desktop (for

ArcGIS 10.2)

Creating and Editing Labels and 2
Annotation

Creating, Editing, and Managing [
Geodatabases for ArcGIS Desktop
Mobile GIS: Creating Web Maps !
for Lightweight Mobile Apps

Geocoding with ArcGIS Desktop W
Learning ArcGIS Spatial Analyst 6

ESRI Virtual
Campus Courses
ESRI Virtual
Campus Courses
ESRI Virtual
Campus Courses
ESRI Virtual
Campus Courses
ESRI Virtual
Campus Courses
ESRI Virtual
Campus Courses




Where will GRACE Activities Occur

The GRACE team, through MiCAMP and MMSCN, will organize interested
math-science centers (MSC), school districts (SD), and communities into
geographically adjacent learning clusters.

Each learning cluster (community) will consist of one MSC, two to three SDs,
and five to six GIS/T user organizations and companies. The MSC will organize
and host professional development (PD) events for teachers. The GIS/T user
communities will select volunteers as GIS/T mentors for teachers and students
and will provide GIS/T internship opportunities for students based on real-
world needs within the communities.

The joint force from the GIS/T user communities will enable the GRACE team
to execute the concept of coaching and mentoring from professionals to
foster students’ interests in STEM learning and career. The joint force also
helps the GRACE team implement the strategy of bringing in the socio-
scientific resources into the STEM education.

For selecting GRACE internship candidates, attentions will be given to
Metropolitan Detroit / Flint / Saginaw / Grand Rapids / Upper Peninsula.



MMSCN Locations

Michigan Math and Science Centers

Allggan Caurty Math and Schance
AAANosco Math and Seience

Battle Crevk Atea Mathematics and Schence
Bewrien County Mathamatioy and Science
Capital Arma Sclonce and Mathematics

oy B N -

Central Mic Sclendge/
Mt hematicwl Technobogy

T, COOR IS0 Math and Science
A Dweteoit Mathematics ard Sclence

B Dickinson-ran-Menamenes Math,
Schence & Technology

10, Eadtern UP Math and Sclence
11, Genesee Area Math/Scence

12 Grand Traverie Reglonal Math, Sclence
£ Technology

V1 Great Lakes Math and Science
Ia, GYSU Reglonal Math and Sclence

15, Hillsclale- Lenawes-Monroe Mathematics,
Science, and Technobagy

16 Huren Mathematics and Science
17, Iackion L'r.u'l.f)l MatFamatics and Science
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. Ealgmazos Ared Mathamaticy and Soeapde
Lapoer ath and Scionce

Lisingaton/Waihienaw Mathematioy
and Sceroe

Magomb County Mathematics, Sclence
and Techmobogy

W50 Regional Mathemmatics and Science

Manstes Regonal Mathematics &
Scwre Accrs

Mason Lake Oceana Math-Science
Mecoita-Dueonla Math/Soence Technolagy

Morthwoods Mathematics, Science
and Tec hnobogy

Cakland S¢hocls Science, Mathematica
and Technobogy

1, Chaid 15D Math, Sciance and Technology
Sanilac Courty Science and Mathomatics

Feaborg Mathematics and Sclence
o them Michigaen Linkersity)

SVEU Regeonal Mathematics and Sciemce
Wayne County Mat hemnatics and Sclemce

iMathematics and Environmental Education

Western Upper Peniniula Center for Science,

17



lll. Role of GeoMentors

GIS professionals can help educators and students learn to use
GIS. A GeoMentor is a volunteer who can help a teacher build
capacity to help kids use GIS.

—— g
GRACE GeoMentors are needed to tutor STEM and Social

Studies teachers. The Count Me In map can be used so
GRACE teachers can contact you.

18



GeoMentors — Count Me In

http://www.arcgis.com/home/item.html?id=92089b124cfc485796d430789cf37cac

http://edgis.org/storymaps/usk12gis/
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http://www.arcgis.com/home/item.html?id=92089b124cfc485796d430789cf37cac
http://www.arcgis.com/home/item.html?id=92089b124cfc485796d430789cf37cac
http://edgis.org/storymaps/usk12gis/
http://edgis.org/storymaps/usk12gis/

Do You Have a Role in K12 Education?

Do you have children, nephews/nieces or grandchildren in the
K-12 system?

Would you like your school’s teachers to try teaching with GIS/T?

How can you promote spatial literacy among the young people
you know?
Could you be a GeoMentor to a teacher, somewhere?

http://nsferace.maps.arcgis.com/apps/Edit/index.html?appid=bea844c320e54256bbb4
11a66090217a

* MiCAMP is the community partner of GRACE. In addition to
promoting the GRACE internship program, MiCAMP is managing a
small NSF budget for GIS mentor’s travel mileage, S0.565 per mile and
for GIS mentors to stay overnight in schools, speaking / providing
training at the GRACE events (5130 per night). GIS mentors have to
apply for financial support through MiCAMP.


http://nsfgrace.maps.arcgis.com/apps/Edit/index.html?appid=bea844c320e54256bbb411a66090217a
http://nsfgrace.maps.arcgis.com/apps/Edit/index.html?appid=bea844c320e54256bbb411a66090217a
http://nsfgrace.maps.arcgis.com/apps/Edit/index.html?appid=bea844c320e54256bbb411a66090217a

IV. Role of Community Organizations, MiCAMP,
Statewide Michigan GIS User Group, IMAGIN, etc.

These organizations are the broadest sources of GIS/T internship
opportunities in Michigan. This in turn gives students an
excellent opportunity to see how GIS serves the needs of their
immediate areas and learn how they can make a difference
through learning these kinds of advanced skills.



There is no financial commitment for Community Organizations

In the GRACE project, the incentive of ‘paid internship’ will be
broadened to a comprehensive set of incentives:

(1) Paid internships could be arranged with community
organizations where funded projects and employment
opportunities are available;

(2) Employment credentials towards GIS technical certificates that
require an accumulated length of hands-on workplace
experience could be provided to interns by their hiring
communities (letter of internship certification);

(3) Letters of recommendation for interns to apply for jobs could
be provided by their hiring communities;

(4) Course credits could be provided in accordance with local
school procedures through MMSCN.



Limited funds have been supported by NSF to the GRACE Interns
(the funs has to be given to Interns, but the hiring community can
suggest how the funds should be called)

e Student-Intern orientation week stipend - $320 per
student;

e Student-Intern transportation stipend - $80 per
student;

e Digital supplies for interns - $50 per student.

23



V. Coordination with GIS ED Communities

http://www.whitehouse.gov/issues/education/k-12/connected

the WHITE HOUSE presipENT BARACK 0B4M A LD IR Get Email Updates Contact 11s

= BLOG PHOTOS & VIDEO BRIEFING ROOM ISSUES - the ADMINISTRATION the WHITE HOUSE onr GOVERNMENT

e

In June 2013, President Obama
announced the ConnectED initiative,
designed to enrich K-12 education for
C O n n e C t ED every student in America. ConnectED
INITIATIVE empowers teachers with the best
technology and the training to make the
most of it, and empowers students
through individualized learning and rich,

digital content.


http://www.whitehouse.gov/issues/education/k-12/connected
http://www.whitehouse.gov/issues/education/k-12/connected
http://www.whitehouse.gov/issues/education/k-12/connected
http://www.whitehouse.gov/issues/education/k-12/connected
http://www.whitehouse.gov/issues/education/k-12/connected

The ConnectED initiative and Esri

ESRI Pledges $1B in Software and Stem Education

STREET SMART |
&urb-'g_ STRENGTHENING STEM EDUCATION

http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-
3fLLiIQ 9RkK8gebp3HpicA.html



http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html
http://www.bloomberg.com/video/esri-pledges-1b-in-software-and-stem-education-3fLLiQ_9RkK8qebp3HpicA.html

The ConnectED initiative and Esri

http://connected.esri.com

The ConnectED initiative and Esri:

Online Mapping & Analysis
for all Schools

President Obama challenged industries to help transform education.

ArcGIS Online can help teachers and students go places.

ABOUT TEACHER STORIES STUDENT VIDEOS RESOURCES CASE STUDIES



http://connected.esri.com/

Esri K12 GIS Organization Portal
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01. INSTRUCTION DOCS 02. Esri US School Liceng g B

http://kl12statelicense.maps.arcgis.com/home/



http://k12statelicense.maps.arcgis.com/home/

Michigan’s K-12 GIS LICENSE GATEWAY

Your Portal to the Geospatial Revolution
http://esrik-12gis.emich.edu/k12/

Getting Started Learning Pathways Case Studies Map Contact Us About Us

Main M :
an e LEARNING PATHWAYS - Watch These Videos then try "Teaching with GIS" st

Home = Esr Education Community;

Welcome! Fun With GIS £132 "True Grit"

PUBLIC
BROADCASTING
« Michigan Social Studies:
Content Expectations for K-8

User Account

Getting Started
Learning Pathways ¥ e Rnad pmJeth
K-12 Geography Education
Case Studies
= "Teaching with GIS"
Map
(Get an ESRI Global Account)
Contact Us §
= ArcGIS Online:
About Us Subscription Guidelines
» ArcGIS Online:
Search Introductory Videos
| Search | ine:
(SIS Episode2  Episode3  Episoded4  Trailer - .":‘."CGIS Online:
Diving Deeper
=1 =l Welcome to the Geospatial Revolution! + Gaokbatal Revehtion Vidsos

http://www.youtube.com/watch?v=poMGRbfgp38#t=20



http://esrik-12gis.emich.edu/k12/
http://esrik-12gis.emich.edu/k12/
http://esrik-12gis.emich.edu/k12/
http://esrik-12gis.emich.edu/k12/
http://www.youtube.com/watch?v=poMGRbfgp38
http://www.youtube.com/watch?v=poMGRbfgp38

“Without geography you're nowhere.” — Jimmy Buffett



http://www.goodreads.com/author/show/19824.Jimmy_Buffett
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