FMG COMMISSION 2 | Overview

Professional Education

* Need for a spatially-aware population

Marketing of Spatial Thinking,
Professional (Surveying) Education, and * Progression or Cycle of Gl learning

Gl Science « Marketing messages

Michael Gould, PhD T 2 e

Director of Education, ESRI * Emphasis on integration
— Surveying with GIS

* What we are doing

Spatial Thinking
Average Age of Surveyors in USA is 57 —

Building Programs for Lifelong Learning(?) » One of Howard Gardner’s 9 intelligences

— Spatial Intelligence: the ability to represent the spatial world
internally in your mind -- the way a sailor or airplane pilot navigates
the large spatial world, or the way a chess player or sculptor

12 represents a more circumscribed spatial world. Spatial intelligence
m O @MPLOYMENT can be used in the arts or in the sciences.
AwaM * Focus on spatial ways of thinking, in multiple secondary

of Field Rehire school courses e.g. Math, Art, History

Build Skills gﬁg;%i - Later (near completion of high school) tools such as GPS,
. GIS can be introduced, to help connect spatial thinking to
Early (Gl  Professional

Career Science) Development SOIVing real prOblemS
Choices Choices - — Bishop-Dunne HS (Dallas)

Joseph S.Toole Lifelong
Associate Administrator of .
Professional Development Iearnlng
Federal Highway Administration

January 11, 2004
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Need workforce to Think Spatially Spatial Thinking (2)

» USA National Research
Council report:

— Learning to Think Spatially: GIS
as a Support System in the K-12
Curriculum

— Essential to every person and to
the workforce

— Needs to be taught across
subjects

— Problem solving
integrator/facilitator

— GIS can be significant

=

Need to improve knowledge of peoples, cultures,
religions, languages around the world

US military “human terrain”
The NRC book contains some good nuggets

But we can do better! Marketing = message.
— Simple, fun, relevant...

=
e

=EF=

Goal: prepare future problem-solvers

Also prepare college students who know to look for study
programs centered around spatial technology




Need for spatial professionals Technology impacts how we
work (right or wrong)

* As always, spatial professionals needed to collect and
exploit land-oriented data

» Technology is advancing, changing how this process
happens

« Spatial experts need to be more versed in integrating
technologies and methods

 Education tending toward multidisciplinary structure
» Studies and career options need to evolve as well
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Technology impacts how we
work (right or wrong)
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County, Wisconsin, more particularly described as follows: Commencing at the
Southwest corner of the Southeast Quarter of the Southwest Quarter (SEY of SW'4),
thence easterly along the South line of the forty, 1,102 feet, more or less, to GPS
waypoint, Lat. 43.827330, Long. -90.666967, which is the point of beginning; thence
continuing easterly along the South line of said Section 30, 1,592 feet, more or less,
to GPS waypoint, Lat. 43.827326, Long. -90.660929; thence Northerly 487 feet,
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Precise Timing

. .. .for pennies.
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Google effect
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The answers are in the details.
Extract features of interest quickly, easily and accurately.
Loarn sbout the ENWI Festure Extraction Module

Archive

How Google Gave Geography its Groove Bac
GIM International Interviews Fd Parsons

the study of the Larth's surface, its features,
m a5 nothing more than a tire

Interactive
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Parsons’ quote

Q: Google is working towards information available
anyhow, anywhere, on any platform. Will Google
encourage or develop live mapping applications for
surveyors?

A: These days, anyone with a mobile phone is a surveyor,
so if someone is out and about and discovers some
feature that is not apparent in our maps, we will
incorporate it and update our system. However, that is not
strictly speaking surveying and we are not creating base
data sets. That said, we have developed tools that are
being used in parts of Africa and Asia simply because

GIS Servers Work as a Complete
System

Author once, use repetitively

Author/Serve/Use

* Maps

* Data Desktop  Explorer "WEORP  wobile QB8 g irmrise
* Models

* Analysis

* Designs

* Globes

+ Metadata

there is no other source of information available in these
areas, but it is on a very small scale.

Server GIS Managing network of Sensors

Many ways to author data

Server GIS Integrating Data
GIS Server integrates field positions
2 Internet

—
Sensor Types T

* Weather « Construction
* Monitors » Streams
» Satellites Seismic
Aircraft Tsunami
» Gravity Lightning
» Geophysical RFID
* Census
Demographic
* Business
* Infrastructure
* Surveying
* Real time Network

GPS Base Stations




Data Integration GIS Users

Data integration requires accurate data i
Opportunities for surveyors

* Infrastructure management * Tax mapping
* Asset management * Parcel management
« Utility distribution systems « Zoning maps

* Transmission systems * Addressing

* Facilities management * Emergency vehicle
« Industrial facilities routing

- Environmental analysis * Land use planning

- Feasibility analysis * Public safety
* Many, many more

L i )

-

_onn gl icrosull Dufiermed Exglnes

 freme @] 2 ol Marketing = message (perception)

| T seect a5

ding outsi

a0

|

How to apply as a member of OVG?

fwal application form and send it




A No Child Left Inside: Home Page - Microsoft Internet Explorer:

Many kids do not go outside ®

THE PROBLEM

National Day of Service - January 19, 2009

& huge Thank You to all the No Child Left Inside Coalition
members who parti

PROGRESS
InTt

T
TAKE ACTION w ."1.'1.
It i I(‘]qlltl

v the NCLT ¥

The Coal

Learn more about Monday's service event on the Anacostia
inD.C.

FIG - Surveyor - A Definition

* A surveyor is a professional person with the academic
qualifications and technical expertise to conduct one, or
more, of the following activities;

—to determine, measure and represent land, three-dimensional
objects, point-fields and trajectories;

—to assemble and interpret land and geographically related
information,

—to use that information for the planning and efficient administration
of the land, the sea and any structures thereon; and,

—to conduct research into the above practices and to develop them.

o

R TR AT AT

(http://lwww.fig.net)




GIS as an Integrating Design

Platform

Common Language to Share, Analyze and Communicate Knowledge of the

Natural and Built Environm

» Database Centric
— Data Management
—Query
— Extensible
— Useful Toolbox

* Integration
— Visualization
— Computability

» ...Survey/Civil

. ...CAFM
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AGCELERATE YOUR LIFE HOT NEWS
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Blay the Navy's new videa game »
* Screensavers »

* Wallpaper »

« Videos »

« And More »

Games and Downloads
Contact Us | Chat1-on-1

—p| Need Help Deciding a Career ﬁ Nawvy Medicine.

» Path? Athriving practice.

= Office hours in multiple time zones
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e e L S s===—l Practice with a purpose,
Tell us who you are, and we'll

tell you who you can be. » MNavy healthcare opportunities »

Planning on becoming an officer?
Tske the Officer Planner »

Nawy Reserve | Tell a Friend About Navy.com
Message Board | Sites of Interest | Site Index | Legal
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~ Agroup of students

Bishop-Dunne high school
Dallas, Texas

working at a command
Post for a mock search
and rescue training
at one of our state
Park s




**MISSING ENDANGERED ADULT**
Glenda Gail Furch
Fort Worth, Texas

Missing: 09/28/07

Age: 51
Birthdate: 06/07/1956
Sex: Female
Race: Black
Weight: 150 Ibs.
Hair: Brown

Eyes: Brown
Height: 5°3"

880 I»ra'vm ner job 5t t
nown what
h her purs:

ANYONE WITH
‘Woath Police Day
Unitad E

A group of Search and
Rescue team volunteers ' S
constructing hiking poles et
In the GIS lab.

ation that will

UTM Tics

Search and Rescue 2-4-08

A flyer for a recent case.
Students cleared 3 fields for
the Fort Worth, Texas police

looking for Mrs. Furch. To
this day she has not been
found.

This is a photo of the
UTM Tic map. The map
shows the 25 meter grid
over the area that is being
searched in the 2-4-08
Glenda Furch Search.




DNR Garmin

GPS Display
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Using ArcMap students generate 25 meter UTM During a grid swleep:f a pont.ibtlhls S.e; of ca.r kehys were found and
vector grids that are then uploaded into our Garmin RINO GPS’s. CELELESEC IR [ S G G il e,

Lesson: integration

* Field work

* In-class data processing

* Problem solving

* Real-world problems

* Forensics! In High School...
* Posters, PPTs: marketing

Often the going it tough during our search operations due to rugged
physical and man made challenges.




Competencies Bologna Declaration (Erasmus and Socrates)

* European Credit Transfer and
Accumulation System (ECTS)

>

* Aligning workload and credits
to learning outcomes and
competencies

— 60 Credits for full academic
year

— ECTS Grading on a statistical
basis — does NOT replace
institution grade

— Learning Outcomes -
competency based system

— 180 Credits for 3 year program
for “first cycle degree”
(Bachelor’s Degree)

Depth of Expertise

* In USA - new Policy to limit 4
year degrees to 120 units —
what gets “cut out”?

Number Of Practitioners Discussion forum at http: z - forum studium

http://gama.fsv.cvut.cz/

Surveyors — academic qualification and Integration and sharing of all types of data
expertise (FIG)

Location Accuracy - Geography is a “Key”
» Academic Disciplines: Social Factors
—mathematics, astronomy, geography, physics, mechanics,

- I
metrology, statistics, geophysics and other scientific disciplines. $

* Technology and Tools:

— verniers, micrometers and circles; standard units of measurement; Geospatial technology — Land Use/Land Cover
temperature devices and scales; tables for trigonometric and .. ——— Imagery
logarithms; angle and distance measuring devices; calculating * Positional accuracy -
devices; barometric devices and use of their readings; the * GIS, Remote Sensing SR et

determination of gravity values; tools to determine and depiction of * Spatial Analysis § Base Maps
elevation. « Visualization ‘
' L
"ol L2

__—Roadsl/Infrastructure

___— Water

Survey
* Now and future: Surveying Is essential

— Computer science, database creation and management, GIS,
Remote Sensing and GPS, satellite systems and ground based
sensors and sensor webs, and

% 1L e Control

Integrating Disciplines and Programs




Cadastre, Roads, Orthophoto

Parcels

Subdiv 1 Subdiv 2

Sensor Networks

- Autonomous and interactive need positional accuracy

More Data, More Often, More comprehensive

* Traffic

* Weather

* Monitors
« Satellites
* Aircraft

* Mobile

» Census

» Streams
» Seismic
* Tsunami
* Crime

* Disease

Surveillance

* RFID
* Etc.

| | . . » Demographic

Survey 1 [ Survey 2 * Business

- Infrastructure |
- - * Surveying

* Design

A framework onto which other layers can be positioned
accurately

Creating Curriculum, Models and

Competencies University Consortium for Geographic

Information Science
» Examples from GIS and Geospatial

—NCGIA GIS Core Curriculum « UCGIS founded in 1994

* 3 course with notes « Now more then 70 member institutions and
—University of Southern Mississippi Geospatial affiliate members including AGILE

Workforce Model _ * Focused on GIScience Research and support
—UCGIS Model Curriculum and Body of Knowledge for programs

—DACUMS at the workforce level ° Challenges defined in 1997

—One Educational challenge lead to the proposal for
a Model Curriculum




“Gl S&T” Model Curricula

* Focus on undergraduate (4 year) education
—Addressed Marble’s “Rebuilding the Top of the Pyramid”

—Attempt to recognize Gl S&T within a broader academic
context

* Domain of Model Curricula - Gl S&T
—Geographic Information Science
—Geospatial Technologies
—Applications of GI S&T

» Strawman document completed in June 2003
under Dr. Duane Marble by the UCGIS in
—Work stalled due to lack of funding

How is the BoK different?

* GIS education must be addressed at more than
the undergraduate level (4 year Bachelor Degree)

« Cross-cutting themes reintegrated into KAs

* Original Model Curriculum Sections (Paths,
Mastery levels, pedagogy, implementation)
moved to a future time

* Body of Knowledge now divided in 10 KA’s

—Knowledge Areas
* Units
— Topics
» Learning Objectives (modified Boom’s Taxonomy)

Key Readings

Second Phase of UCGIS Model Curriculum
Project

*Decision in 2004 to reinitiate effort under
leadership of David DiBiase
— Pennsylvania State University
—Chair of Education Committee of UCGIS
*Formed a much smaller working group with
a 3 year project proposal
*Limited Funding so redefined as a One
Year effort to
—Create a Body of Knowledge for GIS

Scope of BoK expanded to include:

Formal aducatien

Rezearch and
Development

Syszem Design

Application
Design

Madeling

Routine Use

Rasic
Understanding

Primary and
sscondary
suucallun

K-12 schools

companics
Gavernment
agencies
Puhlishrrs

Under-
graduate Graduate
wlucallun uducallun

Government
agencies

software
companies

Publisheors

institutions

Two-year
institutions

Sull ware
companles

Publishers

Government
agencies

Informal (“free choice

Postbaccelauraate and
Prufusslunal vducallun

Four-year institutians
Two year institutians
Software companies
Prulessiunal sucielies

Arademinr puhlishers

Goverhmeant agencies

) education




Ten KA'’s in the BoK - structured alphabetically Example Unit, Topics, and Objectives

Unit AM4 Basic analytical operations (core unit)
This small set of analytical operations is so commonly applied to a broad range of problems
that their inclusion in software products is often used to determine if that product is a “true”

« AM. Ana'ytica| Methods (formerly Data Ana|ysis) GIS. Concepts on which these operations are based are addressed in Unit CF3 Domains of
. geographic information and Unit CF5 Relationships.
* CF. Conceptual Foundations
- CV. Cartography and visualization Topic AM4-3 Neighborhoods e
« Discuss the role of Voronoi polygons as the dual graph of the Delaunay triangulation

> D E. DeS|g n as pectS « Explain how Voronoi polygons can be used to define neighborhoods around a set of points
« Outline methods that can be used to establish non-overlapping neighborhoods of similarity in raster

* DM. Data modeling datasets
° DT Data manipu |ati0n « Create proximity polygons (Thiessen/Voronoi polygons) in point datasets

» Write algorithms to calculate neighborhood statistics (minimum, maximum, focal flow) using a moving

- GC. Geocomputation window in raster datasets
* GD. Geospatial data Topic AM4-4 Map algebra
° GS GIS and Society » Describe how map algebra performs mathematical functions on raster grids

» Describe a real modeling situation in which map algebra would be used (e.g., site selection, climate

* Ol. Organizational and institutional aspects b il

» Explain the categories of map algebra operations (i.e., local, focal, zonal, and global functions)
« Explain why georegistration is a precondition to map algebra
» Perform a map algebra calculation using command line, form-based, and flow charting user interfaces

The GIS&T domain Bodies of Knowledge in other domains

]

Slmm‘l!llﬂlrllg Computing Curricula 2 : Pro;oct Management
Body of Knowledge Compute Body of Knowledge

' /
|.1P0L'H3F'hIL
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Inf
Science

—_— \
tia
/ Technology

UGAM =




Second Edition of Body of Knowledge Case of Universidade Nova de Lisboa

* First edition needs expansion * All-out marketing study and multiple campaigns

- Some topics very lightly covered pecaiciiopoystudents
- Some topics missing * Dissemination to key high schools

o * Professional marketing, aimed at the real market (kids)
—Technology and applications

. » Participation at job fairs in Portugal, other European,
* Needs Global Input for 2"d Edition Brasil

—Contact David DiBiase « > Euro 25000 annually

* Need “Pathways” for different Disciplines and
Applications

Giving ontological meaning using a Semantic
Network and a Visual Data Interaction Tool

¢ ol T i Workshop:
Marco Painho egahen (AR Aapaat s Marketing of Geographic Information Institutes

Director P e Students acquisition
Instituto Superior de e = o

Estatistica e Gestado de Informacao

Universidade Nova de Lisboa

painho@isegi.unl.pt — : . CASE STUDY: ISEGI-UNL

Marco PAINHO, Sénia Casqueira, Miguel Peixoto

rem P painho@isegi.unl.pt
EXPLORING GIS&T BoK USING g i B A4, T | . www.isegi.unl.pt/labnt

THE GISCIENCE CURRICULA

DEVELOPMENT MODEL Institute for Statistics and Information Management

Universidade Nova de Lisboa

8th AGILE Conference on GIScience
— T Estoril, May 24-25, 2005
" Accreditation

<E> Learning Units = i i Materials 2> gnitive Skills Profiles

i>  Bibliography Institutions O3 Projects <& Bok '06 - Units

http://193.136.119.12:8080/examples/MESTRADO_spider_en/webapp/



2004
2005

Universidade Nova de Lisboa

INSTITUTO SUPERIOR DE ESTATISTICA E GESTAO DE INFORMAGAO

1. Creating and professionalizing a marketing
function to attract students (1)

ISEGI's other courses

» Handled together by ISEGI and ADISEGI
s 12 courses from 1 to 5 days long
e Including 2 in GI

* Non degree granting

& Fidelidade Mundial

Seguros

>
accenture

Bao de Brtigyl

Oedp @uemrenss I, 2

QSas. uUNisys

- e-Intelligence

Marketing of Geographic Information Institutes - Students acquisition
Case study: ISEGI-UNL

2004
2005

Universidade Nova de Lisboa

INSTITUTO SUPERIOR DE ESTATISTICA E GESTAO DE INFORMAGAO

2. Marketing for degree in Information Management (7)

OBJECTIVES

Create an image /
identity

—)

Increase visibility

Chose ISEGI as
1st option

Increase minimum
access grades

Increase student
quality

Marketing of Geographic Information Institutes - Students acquisition
Case study: ISEGI-UNL

Universidade Nova de Lisboa

INSTITUTO SUPERIOR DE ESTATISTICA E GESTAQ DE INFORMAGAO

Case study: ISEGI-UNL

Universidade Nova de Lisboa

INSTITUTO SUPERIOR DE ESTATISTICA E GESTAO DE INFORMAGAO

GISBrasil 2004
4th edition

2004
2005

Marketing of Geographic Information Institutes - Students acquisition
Case study: ISEGI-UNL




Other Initiatives DACUM - Developing A Curriculum for a GIS
Technician

* USGIF (United State Geospatial Intelligence Foundation)
— Need for more, better educated workforce Gl Analysts
— Accreditation of programs and recognition of student progress
— Now online
— http://www.usgif.org AR e e

» European Computer Drivers License for GIS
— GIS, Cartography, Technology
— Pilot announced in ltaly

A-2: Job Analysis

DACUM Research Chart for GIS Technician SYSTEMATIC CURRICULUM &
INSTRUCTIONAL DEVELOPMENT

Duties f Major Components

Create GIS Data*
Al Al A=) A4
. ‘eI Corduct Condaet Conduct Select
A - ANALYSIS Needs "™ Job ™ Tk "™ Tukatr ™
Anslysis Analysls Verification Traknin

Create Image Data AgZES

Bl B-2
ST Determine Develop Devebup
- DESIGN Tralning - Learning Performance
Maintain GIS Data* (] d 2 ottt Approach Objectives Measures

c1 2 3 4 (=
~ - DEVELOPMENT _ Develop Develop Conduet Develop Develop
Competency ™#  Learning ™8 Task ™ Lewon ™  supportive
Profile GuidesModube Verification Plans Media Material

-3 D4 |
Select: Conduct -
Tasks for Standard |
Analysis Training Task Analysis

Develop Sofrware 1 5 7 7 L - .__ _
Applications y B PR E—— |
L - EVALUAT 1 E- E-2 E3
LA Amslyae - Initiate =
Information Collected Corrective Actions |
D, please contast Dy
15, ., 2 .




Marketing the Program and the Career
Average Age of Surveyors in USA is 57 —

Building Programs for Lifelong Learning

* Need to capture interest on young students
* What’s in a name? Geomatics?
EMPLOYMENT » Mentor or provide outreach to young students
* Provide information on careers with income and benefits
Awareness . .
of Field Rehire — Geodata integration!

Build Skills o » Connect with Industry
oices _ _
— Curriculum design
Early (Gl  Professional

Career Science)  Development — Internships .
Choices Choices — — Capstone Projects

Joseph S.Toole Lifelong « Connect with Professional Organizations

Associate Administrator of .
Professional Development Iearnlng
Federal Highway Administration

January 11, 2004

Some Ideas and challenges What we are doing

- ESRI business up 10%  Education focus at the

*Capture what has been done last year company

— Part of the company ethos
« January 2009 numbers bany

° * Emphasis on promoting
Use the best part of many also up, over Jan 2008 Sl

processes | 5;;(',2’ eying/Cadastre, up « Support innovative Ed

—BoK, DACUM, new tools, new — Partly Google effect initiatives around the world

— Also new tools, double _Efrr;il’ MiSanlaracess
names precision, etc.
— US Stimulus Bill

. —Virtual Ed team (Europe)
Share what is learned — FIG - Participation in BoK2 and
*Integration (data) is the key! e role* Open to new ideas. .

* Focus on Infrastructure

other similar projects




REMINDER:

Survey & Engineering GIS Summit
San Diego, July 11-14, 2009
www.esri.com/segsummit

MMISSION 2

Thank you for your attention

Michael Gould

mgould@esri.com




