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OverviewOverview

•• Need for a spatiallyNeed for a spatially--aware populationaware population

•• Progression or Cycle of GI learningProgression or Cycle of GI learning•• Progression or Cycle of GI learningProgression or Cycle of GI learning

•• Marketing messagesMarketing messagesg gg g

•• Some ExamplesSome Examples

•• Emphasis on integrationEmphasis on integration

–– Surveying with GISSurveying with GIS

•• What we are doingWhat we are doingWhat we are doingWhat we are doing

Average Age of Surveyors in USA is 57 –
Building Programs for Lifelong Learning(?)Building Programs for Lifelong Learning(?)
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Spatial ThinkingSpatial Thinking

•• One of Howard Gardner’s 9 intelligencesOne of Howard Gardner’s 9 intelligencesgg
–– Spatial IntelligenceSpatial Intelligence: the ability to represent the spatial world : the ability to represent the spatial world 

internally in your mind internally in your mind ---- the way a sailor or airplane pilot navigates the way a sailor or airplane pilot navigates 
the large spatial world, or the way a chess player or sculptor the large spatial world, or the way a chess player or sculptor 
represents a more circumscribed spatial world. Spatial intelligence represents a more circumscribed spatial world. Spatial intelligence 
can be used in the arts or in the sciencescan be used in the arts or in the sciencescan be used in the arts or in the sciences.can be used in the arts or in the sciences.

•• Focus on spatial ways of thinking, in multiple secondary Focus on spatial ways of thinking, in multiple secondary 
school courses e g Math Art Historyschool courses e g Math Art Historyschool courses e.g. Math, Art, Historyschool courses e.g. Math, Art, History

•• Later (near completion of high school) tools such as GPS, Later (near completion of high school) tools such as GPS, 
GIS can be introduced to help connect spatial thinking toGIS can be introduced to help connect spatial thinking toGIS can be introduced, to help connect spatial thinking toGIS can be introduced, to help connect spatial thinking to
solving real problemssolving real problems

BishopBishop Dunne HS (Dallas)Dunne HS (Dallas)–– BishopBishop--Dunne HS (Dallas)Dunne HS (Dallas)



Need workforce to Think Spatiallyp y
• USA National Research 

Council report: 
– Learning to Think Spatially: GIS 

as a Support System in the K 12as a Support System in the K-12
Curriculum

– Essential to every person and to y p
the workforce

– Needs to be taught across 
subjectssubjects

– Problem solving 
integrator/facilitator

– GIS can be significant

Spatial Thinking (2)Spatial Thinking (2)

N d t i k l d f l ltN d t i k l d f l lt•• Need to improve knowledge of peoples, cultures,Need to improve knowledge of peoples, cultures,
religions, languages around the worldreligions, languages around the world

•• US military “human terrain”US military “human terrain”
•• The NRC book contains some good nuggetsThe NRC book contains some good nuggets
•• But we can do better!  Marketing = message.But we can do better!  Marketing = message.

–– Simple, fun, relevant…Simple, fun, relevant…p , ,p , ,

•• Goal: prepare future problemGoal: prepare future problem--solverssolvers•• Goal: prepare future problemGoal: prepare future problem--solverssolvers
•• Also prepare college students who know to look for study Also prepare college students who know to look for study 

programs centered around spatial technologyprograms centered around spatial technologyprograms centered around spatial technologyprograms centered around spatial technology



Need for spatial professionalsNeed for spatial professionals

•• As always, As always, spatial professionals needed spatial professionals needed to collect and to collect and 
l it l dl it l d i t d d ti t d d texploit landexploit land--oriented dataoriented data

•• Technology is advancing, changing how this process Technology is advancing, changing how this process 
happenshappens

•• Spatial experts need to be more versed Spatial experts need to be more versed in integrating in integrating 
technologiestechnologies and methodsand methods

•• Education tending toward Education tending toward multidisciplinarymultidisciplinary structurestructuregg p yp y
•• Studies and career options need to evolve as wellStudies and career options need to evolve as well

Technology impacts how we Technology impacts how we 
workwork (right or wrong)(right or wrong)

Technology impacts how we Technology impacts how we 
workwork (right or wrong)(right or wrong)



Precise TimingPrecise Timing
f if i. . . .for pennies.. . . .for pennies.

Google effectGoogle effect

http://www.gim-
international com/issues/articlinternational.com/issues/articl

es/id1242-
How Google Gave GeographHow_Google_Gave_Geograph

y_its_Groove_Back.html



Parsons’ quoteParsons’ quote
Q: Google is working towards information available Q: Google is working towards information available 

anyhow anywhere on any platform Will Googleanyhow anywhere on any platform Will Googleanyhow, anywhere, on any platform. Will Googleanyhow, anywhere, on any platform. Will Google
encourage or develop live mapping applications for encourage or develop live mapping applications for 
surveyors?surveyors?surveyors?surveyors?

A: These days, A: These days, anyone with a mobile phone is a surveyoranyone with a mobile phone is a surveyor,,
so if someone is out and about and discovers someso if someone is out and about and discovers someso if someone is out and about and discovers someso if someone is out and about and discovers some
feature that is not apparent in our maps, we will feature that is not apparent in our maps, we will 
incorporate it and update our system However that is notincorporate it and update our system However that is notincorporate it and update our system. However, that is notincorporate it and update our system. However, that is not
strictly speaking strictly speaking surveyingsurveying and we are not creating base and we are not creating base 
data sets That said we have developed tools that aredata sets That said we have developed tools that aredata sets. That said, we have developed tools that aredata sets. That said, we have developed tools that are
being used in parts of Africa and Asia simply because being used in parts of Africa and Asia simply because 
there is no other source of information available in thesethere is no other source of information available in thesethere is no other source of information available in thesethere is no other source of information available in these
areas, but it is on a very small scale. areas, but it is on a very small scale. 

GIS Servers Work as a Complete GIS Servers Work as a Complete 
SystemSystem

Author once, use repetitivelyAuthor once, use repetitivelyAuthor once, use repetitivelyAuthor once, use repetitively

Author/Serve/UseAuthor/Serve/UseAuthor/Serve/UseAuthor/Serve/Use
•• MapsMaps
•• DataData Web MapWeb MapD ktD kt E lE l OpenOpen•• DataData
•• ModelsModels
•• AnalysisAnalysis

Web MapWeb Map
ViewerViewer

DesktopDesktop ExplorerExplorer MobileMobile EnterpriseEnterprise
Service BusService Bus

OpenOpen
APIsAPIs

UseUse
•• AnalysisAnalysis
•• DesignsDesigns
•• GlobesGlobesGlobesGlobes
•• MetadataMetadata

ServeServe
GISGIS ServerServer

A thA th

ServeServe

AuthorAuthor

Server�GIS�Managing�network�of�Sensors��Server�GIS�Managing�network�of�Sensors��
M h dM h dMany�ways�to�author�dataMany�ways�to�author�data

Sensor TypesSensor Types
•• WeatherWeather
•• MonitorsMonitors

•• ConstructionConstruction
•• StreamsStreams

•• SatellitesSatellites
•• AircraftAircraft

•• SeismicSeismic
•• TsunamiTsunami

•• GravityGravity
•• GeophysicalGeophysical

CC

•• LightningLightning
•• RFIDRFID

•• CensusCensus
•• DemographicDemographic

BusinessBusiness

•• Etc.Etc.

•• BusinessBusiness
•• InfrastructureInfrastructure
•• SurveyingSurveying

Integrated w/ ServicesIntegrated w/ Services
•• SurveyingSurveying
•• Real time NetworkReal time Network GISGIS ServerServer

Server GIS Integrating DataServer GIS Integrating Data
GIS S i t t fi ld itiGIS S i t t fi ld iti

InternetInternet
GIS Server integrates field positionsGIS Server integrates field positions

RoverRoverAuthorAuthorRoverRover
ServeServe

GIS  ServerGIS  Server

AuthorAuthor

EnterpriseEnterprise
Service BusService Bus

UseUse
GPS Base StationsGPS Base Stations Web MapWeb Map

ViewerViewer
DesktopDesktop ExplorerExplorer MobileMobile OpenOpen

APIsAPIs



Data Integration Data Integration 
D t i t ti i t d tD t i t ti i t d tData integration requires accurate dataData integration requires accurate data GIS UsersGIS UsersGIS UsersGIS Users

Opportunities for surveyorsOpportunities for surveyors

•• Infrastructure managementInfrastructure management •• Tax mappingTax mapping
•• Asset managementAsset management

•• Utility distribution systemsUtility distribution systems
•• Parcel managementParcel management

•• Zoning mapsZoning maps•• Utility distribution systemsUtility distribution systems
•• Transmission systemsTransmission systems

•• Zoning mapsZoning maps
•• AddressingAddressing

•• Facilities managementFacilities management
•• Industrial facilitiesIndustrial facilities

•• Emergency vehicle Emergency vehicle 
routingrouting

•• Environmental analysisEnvironmental analysis
F ibilit l iF ibilit l i

•• Land use planningLand use planning
•• Public safetyPublic safety•• Feasibility analysisFeasibility analysis •• Public safetyPublic safety

•• Many, many moreMany, many more

Going from Spain to Europe…Going from Spain to Europe… Marketing = message (perception)Marketing = message (perception)

Surveying = standing outside: sun, rain, snow,….



Many kids do not go outside Many kids do not go outside ��

Modern landscapes…..Modern landscapes….. FIGFIG  -- Surveyor Surveyor -- A Definition A Definition 

•• A surveyor is a professional person with the academic A surveyor is a professional person with the academic 
qualifications and technical expertise to conduct one, or qualifications and technical expertise to conduct one, or 
more, of the following activities;more, of the following activities;
–– to determine, measure and represent land, threeto determine, measure and represent land, three--dimensionaldimensional

bj t i tbj t i t fi ld d t j t ifi ld d t j t iobjects, pointobjects, point--fields and trajectories;fields and trajectories;
–– to assemble and interpret land and geographically related to assemble and interpret land and geographically related 

informationinformationinformation,information,
–– toto use that information for the planning and efficient administration use that information for the planning and efficient administration 

of the landof the land, the sea and any structures thereon; and,, the sea and any structures thereon; and,, y ; ,, y ; ,
–– to conduct research into the above practices and to develop them. to conduct research into the above practices and to develop them. 

((http://www.fig.net)http://www.fig.net)



GIS as an Integrating Design GIS as an Integrating Design 
PlatformPlatform
Common Language to Share, Analyze and Communicate Knowledge of theCommon Language to Share, Analyze and Communicate Knowledge of theg g , y gg g , y g
Natural and Built EnvironmentsNatural and Built Environments

•• Database CentricDatabase Centric
–– Data ManagementData Management
–– QueryQuery
–– ExtensibleExtensible
–– Useful ToolboxUseful Toolbox

•• IntegrationIntegration
–– VisualizationVisualization
–– ComputabilityComputability

•• …Survey/Civil…Survey/Civil
•• …CAFM…CAFM

Marketing case studyMarketing case study

•• It’s a competitive world out thereIt’s a competitive world out there
•• You need some sort of distinctionYou need some sort of distinctionYou need some sort of distinctionYou need some sort of distinction
•• Skills, a career path, responsibility, pride…Skills, a career path, responsibility, pride…

From video games to ….From video games to ….

A group of studentsA�group�of�students
working��at�a�command�
Post�for�a�mock�search

Bishop-Dunne high school
Dallas, Texas Post�for�a�mock�search

and�rescue�training�
at�one�of�our�state

Dallas, Texas

Park�s



A�group�of�Search�andg p
Rescue�team�volunteers
constructing�hiking�poles

In�the�GIS�lab.

A fl fA�flyer�for�a�recent�case.
Students�cleared�3�fields�for�
th F t W th T lithe�Fort�Worth,�Texas�police
looking�for�Mrs.�Furch.��To�
this day she has not beenthis�day�she�has�not�been�

found.

UTM TicsUTM Tics

This�is�a�photo�of�the�
UTM�Tic�map.�The�map�
shows�the�25�meter�grid�
over�the�area�that�is�being�

h d i hsearched�in�the�2�4�08�
Glenda�Furch�Search.



DNR�Garmin

Using�ArcMap�students�generate�25�meter�UTM
vector�grids��that�are�then�uploaded�into��our�Garmin�RINO�GPS’s.

During�a�grid�sweep�of�a�pond�this�set�of�car�keys�were�found�and�
cataloged as possible evidence in the casecataloged�as�possible�evidence�in�the�case.

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

Lesson: integrationLesson: integration

•• Field workField work
•• InIn--class data processingclass data processing
•• Problem solvingProblem solvinggg
•• RealReal--world problemsworld problems
•• Forensics! In High SchoolForensics! In High SchoolForensics! In High School…Forensics! In High School…
•• Posters, PPTs: marketingPosters, PPTs: marketing



Competenciesp

Engineer

Scientist ?Engineer ?
Specialist

Technician

Specialist

“Vi t l U f d t ”
Geospatial User

Number of Practitioners

“Virtual User  of survey data”

Number of Practitioners

Bologna Declaration (Erasmus and Socrates)Bologna Declaration (Erasmus and Socrates)
•• European Credit Transfer and European Credit Transfer and 

Accumulation System (Accumulation System (ECTSECTS))

•• Aligning workload and credits Aligning workload and credits 
toto learning outcomes and learning outcomes and 
competenciescompetenciescompetenciescompetencies
–– 60 Credits for full academic 60 Credits for full academic 

yearyear
ECTS G di t ti ti lECTS G di t ti ti l–– ECTS Grading on a statisticalECTS Grading on a statistical
basisbasis –– does NOT replace does NOT replace 
institution gradeinstitution grade
Learning OutcomesLearning Outcomes

http://www.newdur.ac.uk/international/pages/ects_grading_scale.htmhttp://www.newdur.ac.uk/international/pages/ects_grading_scale.htm

–– Learning OutcomesLearning Outcomes  --
competency based systemcompetency based system

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

•• In USAIn USA –– new Policy to limit 4new Policy to limit 4•• In USAIn USA –– new Policy to limit 4new Policy to limit 4
year degrees to 120 units year degrees to 120 units ––
what gets “cut out”?what gets “cut out”?

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

SurveyorsSurveyors –– academic qualification and academic qualification and 
expertise (FIG)expertise (FIG)

•• Academic Disciplines:Academic Disciplines:Academic Disciplines:Academic Disciplines:
–– mathematics, astronomy, geography, physics, mechanics, mathematics, astronomy, geography, physics, mechanics, 

metrology, statistics, geophysics and other scientific disciplines.metrology, statistics, geophysics and other scientific disciplines.gy g p y pgy g p y p

•• Technology and Tools: Technology and Tools: 
–– verniersverniers, micrometers and circles; standard units of measurement;, micrometers and circles; standard units of measurement;verniersverniers, micrometers and circles; standard units of measurement;, micrometers and circles; standard units of measurement;

temperature devices and scales;  tables for trigonometric and  temperature devices and scales;  tables for trigonometric and  
logarithms;  angle and distance measuring devices; calculating logarithms;  angle and distance measuring devices; calculating 
d i b t i d i d f th i di thd i b t i d i d f th i di thdevices; barometric devices and use of their readings; thedevices; barometric devices and use of their readings; the
determination of gravity values; tools to determine and depiction of determination of gravity values; tools to determine and depiction of 
elevationelevation..elevationelevation..

•• Now and future:Now and future:
–– Computer science database creation and management GISComputer science database creation and management GISComputer science, database creation and management, GIS,Computer science, database creation and management, GIS,

Remote Sensing and GPS, satellite systems and ground based Remote Sensing and GPS, satellite systems and ground based 
sensors and sensor webs, and . . . . . . .sensors and sensor webs, and . . . . . . .

Integration and sharing of all types of dataIntegration and sharing of all types of data

Social FactorsSocial Factors
Location Accuracy Location Accuracy -- Geography is a “Key”Geography is a “Key”

Roads/InfrastructureRoads/Infrastructure

WaterWater

Land Use/Land CoverLand Use/Land CoverGeospatial technologyGeospatial technology

EnvironmentEnvironment

ImageryImagery•• Positional accuracyPositional accuracy
•• GIS Remote SensingGIS Remote Sensing

Geospat a tec o ogyGeospat a tec o ogy

EnvironmentEnvironment•• GIS, Remote SensingGIS, Remote Sensing
•• Spatial AnalysisSpatial Analysis
•• VisualizationVisualization

Base MapsBase Maps

SSVisualizationVisualization
Surveying Is essentialSurveying Is essential

SurveySurvey

ControlControl

. . .    Integrating Disciplines and Programs. . .    Integrating Disciplines and Programs



Cadastre, Roads, OrthophotoCadastre, Roads, Orthophoto

OrthophotoOrthophoto TransportationTransportationParcelsParcels OrthophotoOrthophoto TransportationTransportationParcelsParcels

Subdiv 1Subdiv 1 Subdiv 2Subdiv 2 Prj 1Prj 1 Prj 2Prj 2
Etc.   Etc.Etc.   Etc.

Survey 1Survey 1 Survey 2Survey 2 Survey ASurvey A Survey BSurvey B

A framework onto which other layers can be positionedA framework onto which other layers can be positionedA framework onto which other layers can be positionedA framework onto which other layers can be positioned
accuratelyaccurately

Sensor NetworksSensor Networks
Autonomous and interactive need positional accuracyAutonomous and interactive need positional accuracy-- Autonomous and interactive need positional accuracyAutonomous and interactive need positional accuracy

More Data, More Often, More comprehensiveMore Data, More Often, More comprehensive

•• TrafficTraffic
WeatherWeather

•• StreamsStreams
•• SeismicSeismic•• WeatherWeather

•• MonitorsMonitors
•• SatellitesSatellites

•• SeismicSeismic
•• TsunamiTsunami
•• CrimeCrimeSatellitesSatellites

•• AircraftAircraft
•• MobileMobile

•• DiseaseDisease
SurveillanceSurveillance

•• CensusCensus
•• DemographicDemographic

B iB i

•• RFIDRFID
•• Etc.Etc.

•• BusinessBusiness
•• InfrastructureInfrastructure
•• SurveyingSurveyingSurveyingSurveying
•• DesignDesign

Creating Curriculum, Models and Creating Curriculum, Models and gg
CompetenciesCompetencies

•• Examples from GIS and Geospatial Examples from GIS and Geospatial 
––NCGIA GIS Core CurriculumNCGIA GIS Core Curriculum

•• 3 course with notes3 course with notes
––University of Southern Mississippi Geospatial University of Southern Mississippi Geospatial 

Workforce ModelWorkforce Model
––UCGIS Model Curriculum and Body of KnowledgeUCGIS Model Curriculum and Body of Knowledge

DACUMS at the workforce levelDACUMS at the workforce level––DACUMS at the workforce levelDACUMS at the workforce level

University Consortium for Geographic University Consortium for Geographic 
Information ScienceInformation Science

•• UCGIS founded in 1994UCGIS founded in 1994
•• Now more then 70 member institutions andNow more then 70 member institutions andNow more then 70 member institutions andNow more then 70 member institutions and
affiliate members including AGILEaffiliate members including AGILE

•• Focused on GIScience Research and supportFocused on GIScience Research and support•• Focused on GIScience Research and supportFocused on GIScience Research and support
for programsfor programs
Ch ll d fi d i 1997Ch ll d fi d i 1997•• Challenges defined in 1997Challenges defined in 1997
––One Educational challenge lead to the proposal for One Educational challenge lead to the proposal for 

a Model Curriculum a Model Curriculum 



“GI S&T” Model Curricula“GI S&T” Model Curricula

F d d t (4 ) d tiF d d t (4 ) d ti•• Focus on undergraduate (4 year) educationFocus on undergraduate (4 year) education
––Addressed Marble’s “Rebuilding the Top of the Pyramid” Addressed Marble’s “Rebuilding the Top of the Pyramid” 
––Attempt to recognize GI S&T within a broader academic Attempt to recognize GI S&T within a broader academic 

contextcontext
•• Domain of Model Curricula Domain of Model Curricula -- GI S&T GI S&T 

––Geographic Information ScienceGeographic Information Science
––Geospatial TechnologiesGeospatial Technologies
––Applications of GI S&TApplications of GI S&Tpppp

•• Strawman document completed in June 2003 Strawman document completed in June 2003 
under Dr Duane Marble by the UCGIS inunder Dr Duane Marble by the UCGIS inunder Dr. Duane Marble by the UCGIS inunder Dr. Duane Marble by the UCGIS in
––Work stalled due to lack of fundingWork stalled due to lack of funding

Second Phase of UCGIS Model Curriculum Second Phase of UCGIS Model Curriculum 
ProjectProject

••Decision in 2004 to reinitiate effort under Decision in 2004 to reinitiate effort under 
leadership of David DiBiaseleadership of David DiBiase

Pennsylvania State UniversityPennsylvania State University–– Pennsylvania State UniversityPennsylvania State University
––Chair of Education Committee of UCGISChair of Education Committee of UCGIS

••Formed a much smaller working group with Formed a much smaller working group with 
3 j t l3 j t la 3 year project proposala 3 year project proposal

••Limited Funding so redefined as a OneLimited Funding so redefined as a OneLimited Funding so redefined as a OneLimited Funding so redefined as a One
Year effort toYear effort to
––Create a Body of Knowledge for GISCreate a Body of Knowledge for GIS

How is the BoK different?How is the BoK different?

•• GIS education must be addressed at more thanGIS education must be addressed at more thanGIS education must be addressed at more thanGIS education must be addressed at more than
the undergraduate level (4 year Bachelor Degree)the undergraduate level (4 year Bachelor Degree)
CC tti th i t t d i t KAtti th i t t d i t KA•• CrossCross--cutting themes reintegrated into KAscutting themes reintegrated into KAs

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

•• Body of Knowledge now divided in 10 KA’sBody of Knowledge now divided in 10 KA’s
Knowledge AreasKnowledge Areas––Knowledge AreasKnowledge Areas
•• UnitsUnits

–– TopicsTopicspp
»» Learning Objectives (modified Boom’s Taxonomy)Learning Objectives (modified Boom’s Taxonomy)

Key ReadingsKey Readings

Scope of BoK expanded to include:Scope of BoK expanded to include:



Ten KA’s in the BoK Ten KA’s in the BoK –– structured alphabeticallystructured alphabetically

• AM.  Analytical Methods (formerly Data Analysis) 
• CF. Conceptual FoundationsCF. Conceptual Foundations
• CV. Cartography and visualization
• DE Design aspectsDE. Design aspects
• DM. Data modeling
• DT Data manipulation• DT. Data manipulation
• GC. Geocomputation

GD Geospatial data• GD. Geospatial data
• GS. GIS and Society

OI O i ti l d i tit ti l t• OI. Organizational and institutional aspects

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”that their inclusion in software products is often used to determine if that product is a “true”
GIS. Concepts on which these operations are based are addressed in Unit CF3 Domains of 
geographic information and Unit CF5 Relationships.

Topic AM4-3 Neighborhoods
• Discuss the role of Voronoi polygons as the dual graph of the Delaunay triangulation
• Explain how Voronoi polygons can be used to define neighborhoods around a set of points• 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 

datasets
• Create proximity polygons (Thiessen/Voronoi polygons) in point datasetsp y p yg ( p yg ) p
• Write algorithms to calculate neighborhood statistics (minimum, maximum, focal flow) using a moving 

window in raster datasets

Topic AM4-4 Map algebra
� 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 

classification least cost path)classification, least-cost path)
� 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� Perform a map algebra calculation using command line, form-based, and flow charting user interfaces

The GIS&T domainThe GIS&T domain Bodies of Knowledge in other domains



Second Edition of Body of KnowledgeSecond Edition of Body of Knowledgey gy g

•• First edition needs expansion First edition needs expansion 
•• Some topics very lightly covered Some topics very lightly covered 
•• Some topics missingSome topics missing•• Some topics missingSome topics missing

––Technology and applicationsTechnology and applications
•• Needs Global Input for 2Needs Global Input for 2ndnd EditionEdition

––Contact David DiBiaseContact David DiBiaseContact David DiBiaseContact David DiBiase
•• Need “Pathways” for different Disciplines and Need “Pathways” for different Disciplines and 
ApplicationsApplicationsApplicationsApplications

Case of Case of UniversidadeUniversidade Nova de Nova de LisboaLisboa

•• AllAll--out marketing study and multiple campaignsout marketing study and multiple campaigns
•• Search for new studentsSearch for new students
•• Dissemination to key high schoolsDissemination to key high schoolsy gy g
•• Professional marketing, aimed at the real market (kids)Professional marketing, aimed at the real market (kids)
•• Participation at job fairs in Portugal other EuropeanParticipation at job fairs in Portugal other EuropeanParticipation at job fairs in Portugal, other European,Participation at job fairs in Portugal, other European,

BrasilBrasil
•• > Euro 25000 annually> Euro 25000 annually•• > Euro 25000 annually> Euro 25000 annually

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

Marco Painho
DirectorDirector
Instituto Superior de 
Estatística e Gestão de Informação
Universidade Nova de Lisboa
painho@isegi.unl.ptp @ g p

EXPLORING GIS&T BoK USING 
THE GISCIENCE CURRICULA 
DEVELOPMENT MODELDEVELOPMENT MODEL

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





Other InitiativesOther Initiatives

•• USGIF (United State Geospatial Intelligence Foundation)USGIF (United State Geospatial Intelligence Foundation)
–– Need for more, better educated workforce GI AnalystsNeed for more, better educated workforce GI Analysts
–– Accreditation of programs and recognition of student progressAccreditation of programs and recognition of student progress

N liN li–– Now onlineNow online
–– http://www.usgif.orghttp://www.usgif.org

•• European Computer Drivers License for GISEuropean Computer Drivers License for GIS
–– GIS, Cartography, TechnologyGIS, Cartography, Technology
–– Pilot announced in ItalyPilot announced in Italy

DACUMDACUM –– Developing A Curriculum for a GIS Developing A Curriculum for a GIS 
TechnicianTechnician

A 2 J b A l iA-2: Job Analysis



Average Age of Surveyors in USA is 57 –
Building Programs for Lifelong LearningBuilding Programs for Lifelong Learning

K-12 University EMPLOYMENT

Awareness 
of Field Rehireof Field

Build Skills College
Choices

Internship to 
Employment/

Graduate

Rehire

Early
Career

Choices

Stay in 
Major

School (GI
Science)

Professional
Development

Choices –Choices Choices –

Lifelong
learningg

Marketing the Program and the CareerMarketing the Program and the Career

•• Need to capture interest on young studentsNeed to capture interest on young students
•• What’s in a name? What’s in a name? GeomaticsGeomatics??
•• Mentor or provide outreach to young studentsMentor or provide outreach to young studentsp y gp y g
•• Provide information on careers with income and benefitsProvide information on careers with income and benefits

–– GeodataGeodata integration!integration!gg

•• Connect with IndustryConnect with Industry
–– Curriculum designCurriculum designCurriculum designCurriculum design
–– InternshipsInternships
–– Capstone ProjectsCapstone ProjectsCapstone ProjectsCapstone Projects

•• Connect with Professional OrganizationsConnect with Professional Organizations

Some Ideas and challengesSome Ideas and challenges

C t h t h b dC t h t h b d••Capture what has been doneCapture what has been done
U th b t t fU th b t t f••Use the best part of many Use the best part of many 
processesprocessesprocessesprocesses
––BoKBoK, DACUM, new tools, new, DACUM, new tools, newBoKBoK, DACUM, new tools, new, DACUM, new tools, new
namesnames

••Share what is learned Share what is learned –– FIGFIG
••Integration (data) is the key!Integration (data) is the key!

What we are doingWhat we are doing

•• ESRI business up 10% ESRI business up 10% •• Education focus at the Education focus at the 
companycompanylast yearlast year

•• January 2009 numbers January 2009 numbers 

companycompany
–– Part of the company ethosPart of the company ethos

•• Emphasis on promotingEmphasis on promotingalso up, over Jan 2008also up, over Jan 2008
•• Surveying/Cadastre, upSurveying/Cadastre, up

•• Emphasis on promotingEmphasis on promoting
Spatial ThinkingSpatial Thinking
S t i ti EdS t i ti Ed
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38%38%
–– Partly Google effectPartly Google effect

•• Support innovative EdSupport innovative Ed
initiatives around the worldinitiatives around the world
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–– Also new tools, double Also new tools, double 
precision, etc.precision, etc.

–– Nepal, Vietnam, Iraq, across Nepal, Vietnam, Iraq, across 
Africa,…Africa,…
Virtual Ed team (Europe)Virtual Ed team (Europe)

•• Focus on InfrastructureFocus on Infrastructure
–– US Stimulus BillUS Stimulus Bill

–– Virtual Ed team (Europe)Virtual Ed team (Europe)

•• Participation in BoK2 and Participation in BoK2 and 
other similar projectsother similar projects–– A concern in generalA concern in general

–– Surveying plays major roleSurveying plays major role

other similar projectsother similar projects
•• Open to new ideas…Open to new ideas…
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REMINDER:

S & E i i GIS S iSurvey & Engineering GIS Summit
San Diego, July 11-14, 2009

Survey & Engineering GIS Summit
San Diego, July 11-14, 2009g , y ,
www.esri.com/segsummit 
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Thank you for your attentionThank you for your attention

Michael Gould

mgould@esri.com


