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What Is the National Geospatial Technolog
Center of Excellence (GeoTgeh

A A National Science Foundation Funded group of educators with a common passion to bring Geospatial Technology |
Learners.

I Creator of theGTCMor the US Department of Labdast revised~all 2014
i Creator of GeospatidlletaDACUM

| Creator and owner of th@rogram Assessment Tool

T Creator and owner of th@ersonal Assessment Tool
.
|

Designers and creators of tidodel Courses

Producer and designer of High Quakypfessional Development
A GeoEd-East and West
A Webinars including eproduced events with Directions Magazine and KAMP
A Mentoring

I Partner with KAMP, ASPRS, USGiericaViewand GISCI
I NationalMap of Geospatial Programs.

I National Geospatial Educator Awards.
.
:
:

Syllabus Repository
Student Mapping Competition
Practice Exam with annotated solutions.

A http:// geotechcenter.org



http://www.careeronestop.org/competencymodel/competency-models/geospatial-technology.aspx
http://www.geotechcenter.org/gtcm-curriculum-guide.html
http://geotechcenter.org/
http://www.geotechcenter.org/model-courses.html
http://www.geotechcenter.org/webinarsworkshops.html
http://www.arcgis.com/home/webmap/viewer.html?webmap=c36c8055c2d844c1a7b28711159bbab9&extent=-136.1493,20.8201,-52.3017,53.9188
http://geotechcenter.org/
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GTCM

A http://www.careeron
estop.org/competenc
ymodel/competency

models/geospatial

ErerE——— technology.aspwr off
— the GeoTech Center

website



http://www.careeronestop.org/competencymodel/competency-models/geospatial-technology.aspx

Content In the GTCM

Positioning and Data Acquisition }

Knowledge of the unigue geometric and thematic properties of gecspatial data, the factors that affect data quality,
and dafta production technologies. Includes data collection, data capture methods and technologies used o collect
georeferenced observations and measurements.

Critical Work Functions

+ Use specialized geospatial software to transform ellipsoid, datum, and/or map projection to
georegister one set of geospatial data to another

+ (eocode a list of address-referenced locations to map data encoded with geographic
coordinates and attributed with address ranges

+ Discuss examples of systematic and unsystematic land partitioning systems in the U.5. and th
implications for land records

+ Recognize that land records are administered differently around the world

+ Explain the distinction between a property boundary and its representations, such as deed lines,
lines on imagery, boundary depictions in cadastral {land records) databases

+ Plot a legal boundary description from a deed or plat

« Design an integrated measurement system solution for acquiring and processing geospatial data

ampling strategies forfi systematic,

e+
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How do Standards Effect GST?

A The US Department of Labors, Geospatial Technology
Competency Model (GTCM) prowdes a look at the
competencies required for geospatial jobs.

A The GTCM provides a descriptive foundation.

A The GTCM is one of the tools used in the development of
the GISP exam.

A USGIF Essential Body of Knowledge for GEOINT uses the
GTCM.

A GeoTech Center Model Curriculum based upon problem
solving and national norms.




Meta-DACUM

A Design a

Meta-DACUM Research Chart for GIS & Remote Sensing May, 2014
]
Duties - Tasks >
Al Define A Research | A3 Acquire | A4 Comnect | ASTmport& | A6Order& | A7Organize | ASBackup & | A9 Comvert / | A10Join& | A1l Create & edit feature Al?Desipn | A13 Assign
A || MANAGE DATA data data sowrces | data (14) to data feeds | export data purchase data | data (15) restore data reformat data | relate tables | behavior (fopology, subtypes, | & edit user
a@m an o) © ® as) ) [ domains) (5) databases (14) Ezjrmissms
Al4 Research | A 15 Evaluate | A16 Validate | A17 Create & | AIS Create &
A || MANAGE DATA & implement | data quality | data (19) mzintain data | maintain data
.continued security (0] update dictionary (2)
| | protocols (4) schedule (4)
Bl Collect |B2Conduct |B3Capture |B4Plnfield |B5Colleet |B6Digitize | BT Geocode |BSScanmon- | B9 BLO BllCreate/ |Bl2Creste |B13Create | B14 COGO
B || GENERATE DATAY, field atinbute | surveys & crowd-source | missions (16) | ground data (%) addresses (8) | digital data (6) | Create/edit Createfedit edit metadata | photogramme | LTDAR based | legal
data (8) questionnaire | data (7) control points vectordata | attribute data | (13) tricdata@) | products(4) | descriptions
n ) @ a3 1 “
=) C2 Define C3 Reproject | C4 Conduct | C5Evaluate | C6Mossic/ | C7Sample/ |CSConduct |C9Conduct | CL0Conduct |Cll Conduct | CI2 €13 Process/ | C14
C |[PROCESS DATA Georeference | spatial & transform | image accwracy of | coregister | resample atmospheric/ | image visual O post-p
& rectify data | refevence 2) | data () classification | image clas- | images (5) image data (4) iometri i ion | (%) photogram- | GPS data (4) | data structure
A ©) L] sifieation (5] calibration () | (5) of imagery (3) metric data (3) @

DI Conduct | D2 Conduct | D3 Conduct | D4 Conduct | DS Conduct | D6 Conduct | D7 Conduct | D8 Conduct | DS Perform feature extraction | D10 Conduct | D11Create &
queries (7) | metwork statistical Proximity quantative view-shed |/ image segmentation (7) scemario

ANATYSE DATA y spatial change exacute
analysis(9) | amalysis(8) | amalysis(2) | amalysis(10) | analysis(7) | detection(d) | amalysis(2) amalysis (2) | models (11)

combined to formf=

E || SOFTWARE &
HARDEARE

Ellnsall & | E2 Create E3Evaluste | E4Configwe |ESOptimize | E6 Order E7Maintain | ES Provide | E9 Create
upgrade seripts & soffware & | &upmmde | database materials & | equpment & | techucal help files &
sofiware (5) | customitools | bardware() |severs(4) | performance | supplies(4) | supplies(10) |suppart() | user gmides
an = @

MANAGE F1 Coordinate | F2 Clarify F3 Evahuate F4 Develop F3 Define F6 Allocate F7 Evaluate F38 Develop policy, standards | F9 Document / record F10 Prepare F11 Evaluate | F12 Prioritize
F || prROJECTS project scope, goals & | project project project study | project project status | & procedures (1) methodology & procedures (7) | cost estimates | and supervise | & streamline
activities (12) | deliversbles | faasibility (5) | timeline and | area (8) resaurces (5) | (13) andbudgets | project project

an schedule (5) 6) persormel (4) | workflows (5)
[ [ MANACE F13 Contribute to company | F14 F15 Write proposals & erant | F16 Create & implement
F || prROJECTS strategic plan (2) Participate in | applications (7) disaster recovery plan (2)

himng
GENERATE Gl Design & | G2 Design & | G3 Create G4 Create G5 Create G#6 Create G7Create | G8 Develop | G9 Conduct | G10Prepare | G11 Publish | G12 Integrate | G13 Develop | G14 Develop
PR&)D[‘C TS & create static create graphics (4) animations, reports (13) tables, charts | mailing lists | presentations | cral documents & | digital data (5) software ap- and maintain
= e maps (24) dynamic fiy-throughs & graphs (8) | and labels @) | (4 presentations | data (17) information plications & | websites (4)

SERVICES — 2 videos (1) 0 e wel sesvices(®)

PROFESSIONATN, | Hl Inferact & | H) Network | H3 Participate in conferences, | H4 Conduct training seminars | H5 Develop | H6 Attend professional H7Pursue | HS Acquire & maintain H Promote and reprasent the
H | | pEVELOPMENT y | semimars & a8 | ) trainimg training classes & workshops | advance )@ | eld of
with co- @ program & 1y degrees & ()]
warkers (4) ‘materials (5) certificates (6)
PROFESSIONAD
H|| DEVELOPMENT
.continued

H10 Paticipate in commmumity | H11 Read job | HI2 HI3 Publish | H14 Conduct | HI5 H16 Research
& professional outreach ralated Participate in | professional | self- Participatein | technolozy
activities (8) information | mentoring articles (4) assessment & | committee trends (5)

[e01] programs (10) plan career (8) | meeting (4)




Program Content Tool

A The results of the GTCM and Md&dACUM
was used to develop a spreadsheet of
geospatial competencies. Each competency
had a depth level of the knowledgd he same

competency might have different depth levels
In different courses.




Researched Courses

A A research of the offerings was done with
educators to determine what titles should be
used for the essential geospatial knowledge
required for a certification program.




Program Content ToelDepth

A Each of the more than 300 prompts had additional
columns created for each of the model courses.

A A modified Blooms Taxonomy was used on a scale
of O to 4.

I A zero meaning that it is not a component of the
specified class

I A four meaning that it was an essential component
and needs to be covered in depth.




Program Content Tool

Go to the GTMC Competency Model

Enter course name(s) in the columns to the right; cut/paste for additional columns or delete as needed.
Enter 0 through 4 for each course based on the Scale Below
Refer to the "Definitions" tab in this worksheet for a explanation of how it should be included in the

(O 0 Notimportant for this course - do not include in this course o & < o o
(™ 1 slightly important for this course, include ony if time permits: ‘; .‘_g i » :]9” E = {g g
(P 2 Important - include at an awareness level E Ug;_ (i E E E DE E o o E %
@ 3 VeryImportant; should be included at some level above awareness R % - %‘” = o - g § - E‘J
@ 4 Critically important, must be included in depth S 83 £ S« S A8 & <&
ID# MD# GTCM
1 MK Explain how map scale affects data collection and management @3 P2 P2 P 2(p2 o (P
2 Al1 Create and build topology (subtypes and domains) My (P2 ™1 O 0o o (O
Describe the characteristics and appropriate uses of common coordinate systems, projections,
3 MK Datums and geoids @3 P2 ™1 @ 32 Co @
4 A1l Validate spatial and tabular data (e.g. topology, build, verification) ™1 (p2 @3 O 0o (M1 (3
5C2 Define data’s spatial reference @3 P2 @2 ™ 13 Pp2 O
6 C3 Transform spatial data (e.g. reprojections) ™1 @3 @3 P 2@ 3 P2 D
7 MK Apply appropriate projections P2 P33 P2 @ a3 @3 O
8 C2 Describe different methods of indicating locations (e.g., decimal degrees, UTM, military grid) @3 P2 P2 P 2™1 o (P
9 MK Calculate scale transformations. M1 (™1 W1 O oo Co O
10 Al11 Resolve spatial conflicts. P2 P2 ™1 @ 3o Co O
11 MK Determine appropriate scale @3 P2 P2 @ a2 @3 P
12 MK T2  Number Operations and Computation - addition, subtraction, multiplication, and division Pp2z P2z o ™ 12 o (O
13 MK T2  Number Systems and Relationships - whole numbers, decimals, fractions, and percentages p2 P2 Oo0 ™ 1(p2 o O
Measurement and Estimation - measurement of time, temperature, distances, length, width,
height, perimeter, area, volume, weight, velocity, and speed; unit conversion; numerical analysis
14 MK T2 to obtain approximate solutions when necessary Pp2z @3 o ™ 12 o (O
15 MK T2 Geometry - size, shape, and position of features using geometric principles to solve problems Pp2z P2z o ™ 12 o (O

Mathematical Reasonineg and Problem Solvine - inductive and deductive reasonine. coniectures.

Competency

Cluster

Cross Cutting (CC)
Cross Cutting (CC)

Cross Cutting (CC)
Cross Cutting (CC)
Cross Cutting (CC)
Cross Cutting (CC)
Cross Cutting (CC)
Cross Cutting (CC)
Cross Cutting (CC)
Cross Cutting (CC)
Cross Cutting (CC)
Cross Cutting (CC)
Cross Cutting (CC)

Cross Cutting (CC)
Cross Cutting (CC)

e+
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Model Courses

A GST 101 Introduction to Geospatial Technology

A GST 102 Spatial Analysis

A GST 103 Data Acquisition and Management

A GST 104 Cartographic Design and Visualization

A GST 105 Introduction to Remote Sensing

A GST 106 Introduction to Geospatial Programming

A GST 107 Geospatial Web Application and Development
A GST 108 Capstone

A GST 109 Internship




Initial Model Course Content

A Model course content depth was developed,
along with syllabi, outline materials and
suggested resources.




Development of Turnkey Courses

A The GeoTech Center has developed 10 courses
(Including GST for nemajors) into full courses
that can be used In their entirety or In part by
educators at multiple different educational levels.

A The current courses utilize author designed
materials and open source documents, as well as
reference textbooks.




courses

A They contain PowerPoint Slides many with either
voice or video narration.

A They contain Case Studies, Assessments and
Assignments.

A Many have other referenced materials.

A Materials are behind a password, for reporting
only.




Course Content

A Material is altered live

GST 100 Awareness Course sitems

Assessments Assignments Course Outline, Syll... Lecture_VoiceOvers Lectures Projects Readings Study Guide & Geo...

GeloTeECH
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JCTC Learn on Demand

A Jefferson is in the process of converting four of the
model courses into learn on demand format which
iIncludes modularization.

A These include a prassessment which can be used
to test out of materials.

A They content a website and a complete online
textbook with a Creative Commons Copyright.

A First course will be offered in January of 2017.




Next Steps

A Next steps include the modularization of
courses into individual concepts.

A Develop additional case studies for specific
subjects that utilize GST.

A Update the GTCM
A Work directly with the GST workforce




Personal Assessment Tool

A More than 200 items selected to assist individuals in knowing how
prepared they are for the GISP exam. Accessible from the GeoTe
Center’s Website.

AResponders use a momihédeled Bl o
accessment

A Results classified into 43 unique study areas based upon major
categories

A Results returned with descriptive assessment of abilities.

A Supplement personal assessment may be developed in areas
outside of the GISP exam.

I Remote Sensing will be added a separate tool.
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Feedback

A. Conceptual foundations

1.

Knowledge of spatial relationships such as distance (e.g., horizontal and vertical),
direction, and topology (e.g., adjacency, connectivity, and overlap) that are
particularly relevant to geospatial data analysis; Score: 3.17, Recommendation:
expertise

Knowledge of standard spatial data models, including the nature of vector, raster, and
object-oriented models, in the context of spatial data used in the workplace; Score:
2.78, Recommendation: content review is needed

. Understanding of the conceptual foundations on which geographic information

systems (GIS) are based, including the problem of representing change over time and
the imprecision and uncertainty that characterizes all geographic information; Score:
3.67, Recommendation: expertise
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Strengths

Knowledge of graphic representation techniques, including thematic

tivariate displays, and web mapping
orinciples of map design, including symbolization, color use,

ny, for a variety of print and digitatmats

Knowledge of contoumapping

Understanding of how the selection of data classification and/or
symbolization technigues affect the message of the thematic map

Knowledgeof security restrictions on data (e.g., user permissions and
access rights);

Knowledge of different fieltypes
Knowledge of archiving amdtrieval




Weaknesses

A Knowledge of digital filenanagement

A Knowledge of statistics (e.glescriptives summary
statistics, and fBquared)

A Knowledgeof basic programming (e g., scripting, object
oriented, query, and extensible

A Knowledge of metadata and its standards (e.g., ISO an
FGDC)

A Knowledgeof selection queries {e.g., attribute, spatial,
and locatior)




Practice Exam

A 120 plus questions
A Example:

Which of the following are probably State Plane coordinates:
A. 2456North Main Street
B.-106.34 35.678
C. 368,945E, 4,456,342N; Zone 14N
D. 1,234,56E, 1,235,345 N; California Zone VI
E. 18TWC713




Future Developments

A Annotated Test Solution

Content Area
Exploring the Answers

Answer (a), is a street address. A street address does provide a location on the surface of the earth, but does net qandoate, since individual cities,
towns, townships, counties, etc. have a convention in which they use to assign numbers. In urban settings, a grid getenallysused, thus a norteouth
and an eastvest baselines are established, with numbers changing by 100 for each city block, the length of the block tait tagatprically was about one
tenth of a mile. Therefore, those addresses have directions associated with them, such as in the example of 2456 NSttbetjaunich means it is a
distance north of the eastvest street baseline. In general, one side of the street will have odd numbers and the otheresidefssyou move into suburban
areas in which streets generally do not run nesibuth and eastvest the number becomes much more confusing, for exampleegtstnay initially run north
south and the turn and run eastest, how these numbers are assigned has much more variability. In rural areas many cowdiger®to using numbers
instead of names on roads. Some counties have established a county wide grid, especially important for addressingrfdst reegds (911). Addresses are
used in geocoding to determine a coordinate position.

Answer (b), is using latitude and longitude in a digital format. Itis a digital format since there are no directiorsgeasandi no minutes and seconds noted.
This system is based off the prime meridian for essst locations and off the equator for norgouth location. Lines of lorigde are measured east and west
of the prime meridian from 0 to 180 (east) and 0-180 (west). Lines of latitude are measured north and south of the eqaatrun from 0 to 90 (north) and
0 to-90 (south). Therefore, every position on the earth would have two coordinates except for the north and south polgas tiane in the degree, minute
second format, a direction would be included and it would contain values for both minutes of arc and second of arc. Hadk amasixtieth of a degree and
each second is one sixtieth of a minute. Then fractions of a second are used for more precise determination. The s appead5 degrees in one hour.
The distances between lines of longitude vary with the location, the distance between lines of latitude is relativelytconstan

Answer (c), is a UTM (Universal Transverse Mercator) measurement there are several different systems used, but in tB&temitibe country is broken into
numbered zones. A Transverse Mercator is a method using a cylindrical projection. The imagery cylinder is placed sbttreecytinder is perpendicular to
the axis of the earth. All UTM values must be positive due to the number convention used. The measurements are in meters.

Answer (d), State Plane is another coordinate system which in the United States is based on the geographic positia thiua statate name is generally
part of the descriptor. Many states have more than one coordinate system in state plane. Different projections maybendseidual state planes, the origin
of the state plane is generally located outside of the state. Measurements are normally in meters but they may also ba &eiwhese measurements are
made from the origin.

Answer(e), is not a coordinate system.




Syllabus Repository

A Contains syllabi at all levels

I Introductory
I Specialized courses
| Graduate courses

A Presented as given without any modifications




Geospatial Education Program

GeoEd'17 Registration Open

Geospatial Education Program Finder
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Questions and Hopefully Answers

http:// www.geotechcenter.org/geoteciienterspresentations.html

Vince.dinoto@kctcs.edu
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