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Historical Background of CGU

Founded in 1925. The first university in North America to devote itself
entirely to graduate study.

Includes four Schools, and two Centers. Has established an intimate,

student-focused environment designed to promote creative
collaboration with faculty and fellow students.

Part of the Claremont Colleges Consortium
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About CISAT

The Center for Information Systems and Technology (CISAT) was
founded in 1983 by Dr. Paul Gray, an influential pioneer and world-
renowned scholar in the field of information systems and
technology (IS&T).

CISAT takes an applied transdisplinary approach to IS& T, with
multiple concentration options in both master’s and doctoral
program, as well as interfield options with any of the CGU schools.
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GIS as a Transdisciplinary
Science and Practice

Transdisciplinary >
Researchers from different disciplines
work jointly to develop and use a
shared conceptual framework that
synthesizes and extends discipline-
specific theories, concepts, and
methods, to create new approaches to
address a common problem

Multidisciplinary —

Researchers from different disciplines
work sequentially, each from their own
discipline-specific perspective, with a
goal of eventually combining results to
address a common problem
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(Adapted from Rosenfield, 1992)

Interdisciplinary

Researchers from different
disciplines work jointly to
address @ common problem.
Some integration of
perspectives occurs, but
contributions remain
anchored in their own
disciplines.

<«<—— Unidisciplinary

Researchers from a single
discipline work together to
address a common problem

Geographic (Spatial) information
science: is the science behind the
technology and considers fundamental
questions raised by the use of systems
and technologies; GIS-T is the science
needed to keep technology at the
cutting edge; it is a transdisciplinary
field with many disciplines contributing
to these issues.

Wave 1:geography, cartography, urban
planning,

Wave 2: information/computer science,
social sciences, economic and business
applications.

(Adapted from Goodchild, 2002)
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CISAT Academic Programs

Health Informatics IT Management
MPH Concentration Q MBA Concentration

Information
Systems
Health and Technology GIS Solution
Informatics Masters - 44 Units Development

PhD - 76 Units

Cyber Security

|
\
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Social
Technologies
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A Brief History of GIS and Esri at CGU

1998 - Spatial Cognition of Neighborhoods Study

2000 - GIS Course Offered at CISAT

2003 - First Spatial Information System Development Dissertatio
2006 - GIS Concentration Started

2008 - Named one of three inaugural EDC'’s by Esri

2009 - SafeRoadMaps achieves 10 million visits

2010 - First Esri MOU signed

2011 - CISAT Refines Concentrations, Accelerates GIS

2012 - Advanced GIS Lab formed to Enhanced CGU Research
2013 - Renewed Esri MOU and Scholarship Program

2013 - Horan and Hilton Invited to White House

2013 - GIS Becomes Top CISAT Concentration

2013 - CISAT Expands GIS Efforts Across CGU

2013 - Esri Visit for GIS Day and Student GIS Club Formed
2014 - Board of Trustees Approve Additional GIS Positions
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The CGU Focus: Video

Location Analytics at CGU

http://is.cqu.edu
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Teaching
Geographic
Informatlon Science

Geographic Applicatiors of
Information ~ Gue—) | Science 8 d——d
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Figure 1: The three sub-domains comprising the GIS&T domain, in relation to allied fields. Two-way relations MWWILEY-BLACKWELL

that are half-dashed represent asymmetrical contributions between allied fields.
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Practicum: Practice-Based Learning

The Advanced GIS Lab in CISAT focuses on advanced location analysis
and the research and development of advanced GIS solutions. The Lab
stresses an integrated approach to knowledge, research, and problem-
solving that takes the core ideas, methods, and concepts from several
disciplines and uses them to study a broad range of problems.
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Esri Partnership and Development
Center (EDC)

One of the founding Esri oigy EUROPE
Development Centers,
(EDC) < AFRICA

T EAN

New MOU supports 5 &
education, research and e - :

training collaboration. NEWS & EVENTS

PROSPECTIVE STUDENTS | CURRENT STUDENTS | MYCAMPUS | ALUMNI & FRIENDS | CONTACT US

Applied focus unites
rgsearch ol eirllile Ly Claremont Graduate University announces new
with new platforms, tools, partnership with Esri

and teChniqueS Tuesday, June 04, 2013

[ ABUUTCGU NEWSROOM FLAME ONLINE" EVENTS CALENDAR ™ FACULTY EXPERTS

EJ subscribe to News RSS

Claremont Graduate University (CGU) has entered into a new comprehensive partnership agreement with
Esri, the world’s leading supplier of geographic information system (GIS) software.

Under the three-year agreement, Esri and CGU will provide scholarships for at least three Esri employees to
begin a CGU master’s or doctoral degree program per year. Additionally, Esri and CGU will engage in
collaborative research and initiate a clinic program utilizing resources from several CGU programs, including
the Center for Information Systems and Technology (CISAT), the Peter F. Drucker and Masatoshi Ito
Graduate School of Management, and the Institute of Mathematical Sciences.
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GIS Concentration Highlights

Foundation Courses (Required)
IST 370: Geographic Information Systems: Essential Concepts
IST 371: GIS Solution Development
Advanced Courses (Choose 1)
IST 372: Advanced GIS Analytics and Solution Development
IST 380: Geospatial Business Intelligence
IST 380: Health Geoinformatics
IST 380: Spatial Thinking and Statistics (planned)
Specialized Topics (Choose 1)
IST 380: Cloud Computing
IST 380: Mobile Applications
Practicum (Required)
IST 373: GIS Practicum

360 student enrollees in GIS
Coficentration Courses, 204 since
2011
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Current Lab Projects Underway

Topic and/or Organization M Pl \d GIS Lab Role \4 Students \d Domain v
Freight Rail BNSF / Esri Horan / Hilton Lead Yaser Khouja, Ziyun Xu (Riki), Watanyoo Suksa-Ngiam  Transportation
Tribal Transportation Safety / Esri Horan Lead Ziyun Xu (Riki), Rachel Camacho Transportation
Health Spatial Decisions Inland Empire / Esri  Horan / Hilton Lead Michael McElroy Health

Spatial De-identification / Esri Horan Lead/Support  Abdullah Murad Healthcare/Statistics
Community Vital Signs Data Hilton Lead April Moreno Health

Tobacco Use Among Youth Hilton Lead/Support  Hilary Tannenbaum, Rachel Camacho Health

Personal Safety Spatial Decision Making Horan / Hilton Lead Juliette Gutierrez Health

Retail Food Environment Index Hilton Lead Hilary Tannenbaum, Rachel Camacho Health

Montana Native American Voting Jean Schroedel Support Ziyun Xu (Riki) Political Science
Energy Infrastructure Hal Nelson Support John Urata Politica Science
Community College Engagement Cecilia Rios-Aguilar ~ Support Maria Reyes Education

GIS in High School Teaching - CHS Hilton Lead Sarah Osailan Education

Upland USD Spatial Data Analysis Hilton Lead/Support  Rachel Camacho, Marco Antonio Cruz Education

Las Vegas Real-time Spatial Social Analysis ~ Horan [ Hilton /Zak  Lead/Support  Sarah Osailan, Yaser Khouja, Omar Aboulola Economics
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Design Science Research Methodology

Process Iteration

v ¥

Identify > Define > Design & ™|  Demonstration > Evaluation | communication
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Problem- Client/
Centered Context
Initiation Initiated

Possible Research Entry Paints

Design Science is an outcome based information technology
research methodology, which offers specific guidelines for
evaluation and iteration within research projects.

Design science research requires the creation of an innovative,
purposeful artifact for a special problem domain.
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Design Science Research Methodology

Lab Research and Development Methodology

The artifact must be evaluated in order to ensure its utility for the
specified problem. In order to form a novel research
contribution, the artifact must either solve a problem that has
not yet been solved, or provide a more effective solution.

Both the construction and evaluation of the artifact must be done
rigorously, and the results of the research must be accepted
from both presented effectively both to technology-oriented
and management-oriented audiences.
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GeoHealth Informatics Ecosystem
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GIS as a Business Intelligence Tool
Michael McEIroy

eReporting
eDashboards
*Ad hoc query

Gartner: 8 essential «Search-based

*OLAP
components of BI eInteractive visualization
eScorecards
ePredictive modeling
eData mining

eProvides highly robust capabilities in most of these areas,
and extends visualization and predictive modeling beyond

traditional BI systems

GIS is

S| m | I ar |n eAllows for the leveraging of the spatial component of data,
that |t . which is not a native component of traditional BI systems

eMaps and other visualization can help tell a story that is

otherwise difficult to realize in traditional scorecards,

charts, tables, etc.
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Research Questions

How can spatially enabled data inform healthcare decision making
at the community and clinical service delivery level?

What current healthcare business imperatives could
benefit from a spatial perspective?

What are the range of organizational decisions that
might be affected by introducing GIS-based IT
artifacts?
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Methodology

Action Design Research

Use the identified
processes and spatial data
to build IT artifacts which

Model specific business showcase how geospatial
processes that have an technology can improve
impact on decision making decision making

O O O

Extract, from those
processes, datasets that
have a spatial component
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Process Modeling

« Identify business imperatives

« Model current process

« Identify spatial components

« Define opportunities for use of GIS

« Prototype application
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Basic Admission Workflow:
Heart Failure Patient

{ Patient arrives at

EDand is
admitted |

N

RN performs triage

L0

[ Patient placedin |
ED bed

Physician evaluates
patient

[Patient moved to),
| inpatient hospital k——VYes
\ /

bed /v'

ﬂddmonh.

[ evaluationby |

Data captured:

Name, Home Address, Work
Address, Religious Faith, etc.

‘No—— EDuntil ableto |
\

{ Spatial Components: \

‘ - Home Address

\ - Work Address )
e -

Data captured:

Eating habits, behavioral habits
such as exercise, medication
compliance, etc

[ Patient staysin \
\ transition home /

\ physicanand |

\ nurses/'
.

[hospital until able|
\ totransition |

“\ name/’

Patient is di:

i —
| home care foliow |
\ up(oPTIONAL) /

-

Patient is provided data

Dietary recommendations,
medication requirements,
follow up visit to PCP,

community resources

Spatial Components:
- Healthy Food Locations
- Pharmacy Locations
\; Primary Care Physician Aadresy




San Bernardino County Behavioral Health

Behavioral Health Assessment
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Visualization of mental
health client density

Overlay existing resources

Useful to plan where to
place new resources



Childhood Asthma Risk

Loma Linda University Health (LLUH)

Map environmental factors
in real time

. Wind

. Air Quality

ml A
San Bernardino, r»v,{n,i‘ . ®
| S Ve
: g A ¥

Overlay location of children
with history of asthma

Develop a risk score for
potential attack

Send targeted notifications
C Parents
. School Nurses

Claremont

GRADUATE UNIVERSITY




Spatial Analysis of Freight
Economy and Supply Chain
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GeoSpatial Supply Chain:
Freight Rail

The purpose of this study was to focus the
nation’s attention on the economic role of
freight system in the US.

The focus of the study is on industry

clusters in Minnesota and the relationship
of these geographic economic clusters on
the freight rail system.

The study has interwoven research and
outreach elements.




Study Methods

Economic and Related GIS Data Analysis
Industry cluster, GSP shift-share, and GIS analysis

National and Regional Expert Interviews

Class 1 and shortline railroads; federal, state and local
policymakers; system users; economic development
officials.

Report Reviews and Synthesis

Various sources: NCFRP, SHRP, economic research,
Minnesota state freight and rail plans.

Outreach and Feedback
Interim/ Final Presentations, TPEC Advisory Committee.
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Minnesota Industry Cluster Story Maps
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Metal Mining Industry
Cluster

Iron ore has been one of
Minnesota’s most abundant
natural resources for many

years...
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Agriculture Industry
Cluster

Agricultural products have been
a staple of the Minnesota
economy...

Food Processing
Industry Cluster

The food processing industry of
Minnesota is one of the most
competitive industries...

http://freighteconomy.org

Interactive Atlas

Visit our interactive map,
loaded with data about freight
rail's impact... (high bandwidth

required)



Rail Critical to Supply Chain and
Industries in Midwest
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“The Best Single Map..”

Grand Forks|© Superior
National

Fomest

_Duluth

MINNESOTA

; Freight rail is important to Minnesota's economic 2 o
Underst.andlng and compettvorioos sprd et & ibcle b key g [ sain Cloud
Enhancing the Value of Minnesotan industries. State GDP has been higher
H i than the national average in a few key areas - some =
Fr.elght Eoonomy n of which are directly linked to freight. 9
Minnesota =
Watertown © aul ~N'C
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Essar Steel Minnesota LLC Murphy Warehouse Minnesota Prarie Line: An Seneca Foods Plant - Heartland Corn Products Bird Island Bean Company Southern Minnesota Beet
example of the iImportance Arlington MN (Population Sugar Cooperative
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HUMPHREY SCHOOL
OF PUBLIC AFFAIRS

= “wg;%@\? R e
e s<NEWS

Search KSTP.com b r Search

New Study: Freight Rall Linked to Healthier Economy
Sep. 19, 2013. 10:17 PM CDT [2:38]

Updated: 09/19/2013 11:20 PM

Createc: 09/19/2013 10:05 PM KSTP.com | 3 print | 3 Emain

By: Naomi Pescovitz

New Study: Freight Rail Linked to Healthier
Economy
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New Directions

BIG DATA,

BETTER WORLD"
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Big-Data: Offerings
@-CISAT/CGU

Transdisciplinary Big Data Fundamentals

BIG DATA, NEW WORLDS: DATA ANALYTICAL TOOLS ACROSS THE DISCIPLINES

TNDY 405! (SPONSORED BY T-STUDIES PROGRAM, IN COLLABORATION WITH H. TCHALIAN,DRUCKER SCHOOL)
This course focuses on using Big Data tools and technologies effectively across various disciplines and settings —
social sciences, humanities, information systems, business, policy, and healthcare. The enormous volume, velocity,
and variety of data created every day from social media in the form of Twitter feeds, Facebook posts, and countless
other platforms and sensors shows no signs of abating. The class takes a wide-ranging, transdisciplinary, hands-on
approach to introducing, learning, using, and managing such Big Data opportunities. In the course, you not only
explore the what, but the how and the why, of big data analysis in different disciplines.

Data Science Analytics

DATA SCIENCE PROGRAMMING -

IST 380 (SPONSORED BY BLAIS GRANT, IN COLLABORTION WITH Z. DODDS, HARVEY MUDD COLLEGE)

The term “Data Science" is a recent one that captures gamut of analytic approaches to data gathering, analysis,
visualization and utilization. This course provides you with an introduction into computational thinking, and how
this thinking guides software programming for Data Science applications. You will be taken through a hands-on and
engaging process for learning and using Python and related Data Science programming languages.

KNOWLEDGE DISCOVERY AND DATA MINING - IST 333

Do you want to help predict the next popular product or customer- product matching? Find what will trend next on
social media? Help prevent crimes? Then the Knowledge Discovery and Data Mining course can teach you the data
mining techniques to do that. In this course you will look at the entire knowledge discovery process, including
interesting data mining techniques for Big Data that can be used in a wide variety of settings (business, science,
web).

GEOSPATIAL SOLUTIONS - IST 371

Does spatial location matter in your research or practice? This course introduces you to the design and
development of geospatial (GIS )applications and systems. You will develop the fundamental components of a GIS
solution and demonstrate your mastery of basic GIS solution development practices with the delivery of a
prototype GIS. The course ensures that you are exposed to the most current locational analytic tools for use in the
emerging geospatial Big Data world.

Sample Domain Applications

BUSINESS: TECHNOLOGICAL INNOVATION AND ENTREPRENEURSHIP - IST 316

This class is designed to expose you to the transformative and wealth generating effect innovation has on
enterprise in our increasing globalized and data rich society. There are several key themes you will discuss during
the course, such as: innovation is the heart of a business and the foundation for entrepreneurship, current trends
in technology (including Big Data) provide a new set of challenges and opportunities for innovation, and successful
enterprises organize themselves to continuously innovate throughout these technological changes.

HEALTH: GEOINFORMATICS - IST 380C (Summer 2015)

Did you know that where you live can have a strong association with your health? The use of geospatial
technologies and information can improve our understanding of the relationships between, people, location, time,
and health and healthcare issues. In this course you will examine how these technologies and Big Data analyses can
assist in: discovering and eliminating disease, disease prevention and health promotion for community health, and
healthcare service planning and delivery.
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?/ Sentiment Analysis for Business: A Student Case Study

Claremont Sean Bjurstrom
SRADUATE UNIVERSITY Claremont Graduate University, Center for Information Systems and Technology

Introduction Methods

Results

Conclusions

Definitions References

// Toward Predictive Analysis via Social Media, Big Data, and GIS
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Anthony J. Corso

Claremont Graduate University

Introduction Social Programs vs. Income Collective Data Conclusion

References
Objectives

Discussion
Natural Language Processing of Social Media

Contact




Emerging Hot Spot Analysis

A Space-Time Approach to Pattern Mining =l
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