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In the beginning .	
  .	
  .	
  .	
  

• Questions: 
▫  What should I teach? 
▫  How should it be taught? 

▫  What does a graduate need to know to be 
successful in a career in geospatial 
technology? 



Predictive Analytics and 
Information Technology 





“The remote sensing industry is viewed as those commercial firms, not-
for-profit organizations, governmental agencies and academic institutions 
involved in the capture, production, distribution, and application of 
remotely sensed geospatial data and information.” (2004) 

Defining “the geospatial industry” 

“The geospatial industry produces location- and time-specific data, 
transforms data into maps, images and many other forms of useful 
information, and applies information to create knowledge about the 
Earth and the human activities the Earth supports.” (2006) 

“The geospatial technology industry includes any technology being used 
to collect, process, analyze, use, or display geospatial data and 
information to create a useful product for an end user.” (2001)  

“The	
  geospatial industry acquires, integrates, manages, analyzes, maps, 
distributes, and uses geographic, temporal and spatial information and 
knowledge. The industry includes basic and applied research, technology 
development, education, and applications to address the planning, 
decision-making, and operations needs of people and organizations of all 
types.” (2006)  



Geospatial industry sectors & markets 

Daratech “GIS/Geospatial Industry” 

   Software   $1.5 B 

   Data    $0.7 B 

   Services   $0.5 B 

   Hardware   $0.1 B 

2004 revenue   $2.8 B 

ASPRS “Remote Sensing Industry” 

   Data Collection    

   Data processing    

   Software & Hardware “support”   

   “Intermediaries”    

2004 revenue   $2.9 B 

Daratech markets 

  Public    

  Regulated (i.e. utilties, telecom, 
transportation and education)   

  Private    

ASPRS markets 

  Commercial/NFP    

  Government   

  Academia   



University of Southern Mississippi– 
Geospatial Technology Competency Model 
(2003)  

Technical Interpersonal 

Analytical Business 



UCGIS GIS&T Body of Knowledge (2006) 



Still no “guide” for what to teach 

www.marinetech.org/workforce/geospatial 



GeoTech Center 

•  Four Year, $5 Million Grant, Start Sept. 2008 
▫  USA National Science Foundation Center of 

Excellence for Geospatial Technology 
▫  Two-year “community or technical” colleges 

•  Partnership between 
▫  8 Colleges 
▫  2 Universities 
▫  Education Consultants 
▫  Del Mar College as 
   Leader/host 



Vision & Mission 

• Provide a national geospatial education 
infrastructure that has both the capacity 
and the educational effectiveness needed 
to satisfy workforce demand.  

• Support community (two-year) college 
educators to expand and enrich 
geospatial technology education.   



Goals - Provide 

• National Leadership and Expertise 
• Guidance on Skills and Competencies  
• Educational Resources via Web Site 
▫  Geotechcenter.org 

• Faculty Development and Outreach 
▫  Workshops and mentoring 

• Student Engagement and Outreach 
▫  Including international links 



http://www.geotechcenter.org  



Developing “standards” or 
“guidelines” for program content 

•  Two Complementary Approaches 

•  Collaborate with US Department of Labor 
to complete Draft Geospatial Technology 
Competency Model 

•  Define specific Occupational competencies 
for entry level geospatial occupations 
•  Hold “DACUM” events  
•  Combine multiple DACUM outcomes into     

Meta-DACUM 



Finalizing the Geospatial Technology 
Competency Model  

•  Lead by David DiBiase, Penn State University 
▫  GeoTech Center Co-PI 

•  Combined from: 
  Past Studies –some examples sources 
 Geospatial Workforce Development study 

(2003) – U of So Mississippi, Draft GTCM 
 UCGIS – Body of Knowledge (2006) 
 GISCI – Professional Certification 

  Expert User Forum  
 Opened to Public Comment 
 Revised and finalized in 2010 
 Approved by US Dept. of Labor July 2010 



“the capability to 
apply or use a set of 
related knowledge, 
skills, and abilities 
required to 
successfully perform 
‘critical work 
functions’ or tasks in 
a defined work 
setting”	
  

Competency Model 

http://www.careeronestop.org/
competencymodel 



Tier 9: Management Competencies 
Tier 8: Occupation-Specific Requirements 
Tier 7: Occupation-Specific Technical 
Requirements 
Tier 6: Occupation-Specific Knowledge Areas 
Tier 5: Industry-Specific Technical Competencies 
Tier 4: Industry-Wide Technical Competencies 
Tier 3: Workplace Competencies 
Tier 2: Academic Competencies 
Tier 1: Personal Effectiveness Competencies 



Geospatial Technology Competency  Model 
(GTCM) 



Tier 1 - Personal 
Effectiveness 

http://www.careeronestop.org/
competencymodel/ 





 Tier 2 - Academic 
Competencies 



Mouse Over a “box” for details 



 Tier 3 – 
Workplace 

Competencies 



 Tier 4 - 
Industry-Wide 

Technical 
Competencies 



Tier 4 - details 



Tier 5 - Industry - 
Sector Technical 

Competencies 



Tiers 6, 7 & 8  
  need specific  
occupation  
competencies 
 - DACUM   
    process  



Five New Occupational Codes 

http://online.onetcenter.org/find/quick?s=geospatial 



Details for Geographic Information 
Systems Technicians 



Identifying Core Competencies 
for GIS Technicians 



Defining 
Competencies 
for  Tiers 6, 7 
& 8 using 
DACUM 



Developing A CurriculuM    
                     “DACUM” 

•  Process used as an occupational analysis tool 
▫  Typically involves a two-day workshop 
▫  Panel of 5-12 expert workers (with the help of a 

trained facilitator) 
▫  Systematically constructs a DACUM Research 

Chart  
  Profiles their job or occupation 
  Includes a comprehensive list of their duties 



DACUM Workshop 

  ~12	
  expert	
  workers	
  
  Hotel	
  Conference	
  room	
  
  2	
  days	
  

 	
  	
  Meals	
  &	
  Refreshments	
  
 	
  	
  Facilitator	
  –	
  John	
  Johnson	
  
 	
  	
  Note	
  Taker	
  

What do you do?  Duties & Tasks 







DACUM	
  Valida0on	
  





Meta-DACUM Analysis 

•  The Meta-DACUM analysis seeks to identify a 
comprehensive set of tasks currently performed 
by GIS Technicians in USA 
▫  Consolidating results of five recent DACUMs 
▫  Combined input of over fifty GIS Technicians 
▫  Once validated 
 Foundation for the curriculum development 
 Basis of common core competencies for GIS 

Technicians 



Meta-DACUM Job Analysis 
 By consolidating the validated results from 
multiple DACUM analyses for a single job taken 
at various US locations, we can identify a 
comprehensive list of national competencies. 
      Geotech Center,  2009 







DACUM Panels 

Consolidated 
by 



Geospatial Technology Competency 
Model and Assessment Tools 

•  Validated by Industry 
•  Not just “one application area”  
•  Useful for Educators 
▫  Creating and updating curriculum 
▫  Articulation between levels/campuses 

•  Useful for Industry 
▫  Certification efforts 
▫  Personal check list for employees 
▫  HR Departments (hiring and job 

classifications) 
•  Students 
▫  Self Assessment 
▫  Compare programs 





Assessment Tools 

•  FREE 
•  http://resources.geotechcenter.org/ 



GeoTech Center - Future 
• DACUM and Meta-DACUMS 
▫  Remote Sensing Technicians 
▫  Surveyors 
▫  Others as they are identified 

• Curriculum guides and other assessment 
tools 

• Mentor colleges assessing programs 
• Geospatial Program Maps 
▫  US Universities 
▫  International Universities 





Thank you! 

• Ann Johnson 
▫   gisajohnson@delmar.edu 

• Phil Davis, 
▫ pdavis@delmar.edu 

  http://geotechcenter.org 


