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GIS&T Body of Knowledge, 1st Edition
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Geospatial curriculum initiatives
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UCGIS Model Curricula project

GIS&T BoK + Pathways

+ Curriculum Development Support Plan 
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GIS&T Body of Knowledge
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Bodies of Knowledge in other domains
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GIS&T Body of Knowledge

Unit
AM4
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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” 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

• Outline methods that can be used to establish non-overlapping neighborhoods of similarity 
in raster datasets

• Create proximity polygons (Thiessen/Voronoi polygons) in point datasets

• 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)

•

 

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
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Example Unit, Topics, and Objectives

Unit GS6 Ethical aspects (core unit)
Ethics provide frameworks that help individuals and organizations make 
decisions when confronted with choices that have moral implications. Most 
professional organizations develop codes of ethics to help their members do the 
right thing, preserve their good reputation in the community, and help their 
members develop as a community.

Topic GS6-1 Ethics and geospatial information

• Describe a variety of philosophical frameworks upon which codes of professional ethics 
may be based

• Discuss the ethical implications of a local government’s decision to charge fees for its data

• Describe a scenario in which you would find it necessary to report misconduct by a 
colleague or friend

• Describe the individuals or groups to which GIS&T professionals have ethical obligations

Topic GS6-2 Codes of ethics for geospatial professionals

•

 

Compare and contrast the ethical guidelines promoted by the GIS Certification Institute 
(GISCI) and the American Society for Photogrammetry and Remote Sensing (ASPRS) 

•

 

Describe the sanctions imposed by ASPRS and GISCI on individuals whose professional 
actions violate the Codes of Ethics 

•

 

Explain how one or more obligations in the GIS Code of Ethics may conflict with 
organizations’ proprietary interests

•

 

Propose a resolution to a conflict between an obligation in the GIS Code of Ethics and 
organizations’ proprietary interests
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Questionnaire page 2
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Defining the GIS&T field
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Questionnaire page 3
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Defining geospatial competence

Gaudet, C., Annulis, H., & Carr, J. (2003). Building the geospatial workforce. URISA 
Journal 15(1): 21-30. 
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Defining geospatial competence
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Geospatial Technology Competency Model
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Critiquing the GTCM

62% of survey respondents 
agreed that Technical 
Competencies specified in the 
GTCM are inadequate. 
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› Curriculum planning

› Program accreditation

› Program evaluation and assessment

› Program articulation

› Professional certification

› Employee screening

› Defining the GIS&T field

Applications of GIS&T BoK
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Questionnaire page 4
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Analytical Methods
Unit AM1 Academic and analytical origins
Unit AM2 Query operations and query 

languages
Unit AM3 Geometric measures
Unit AM4 Basic analytical operations
Unit AM5 Basic analytical methods
Unit AM6 Analysis of surfaces
Unit AM7 Spatial statistics
Unit AM8 Geostatistics
Unit AM9 Spatial regression and   
econometrics

Unit AM10 Data mining
Unit AM11 Network analysis
Unit AM12 Optimization and location-
allocation modeling

Conceptual Foundations
Unit CF1 Philosophical foundations
Unit CF2 Cognitive and social foundations
Unit CF3 Domains of geographic 
information

Unit CF4 Elements of geographic 
information

Unit CF5 Relationships
Unit CF6 Imperfections in geographic 

information

Cartography and Visualization
Unit CV1 History and trends
Unit CV2 Data considerations
Unit CV3 Principles of map design
Unit CV4 Graphic representation 
techniques

Unit CV5 Map production
Unit CV6 Map use and evaluation

Design Aspects
Unit DA1 The scope of GIS&T system 
design

Unit DA2 Project definition
Unit DA3 Resource planning
Unit DA4 Database design
Unit DA5 Analysis design
Unit DA6 Application design
Unit DA7 System implementation

Data Modeling
Unit DM1 Basic storage and retrieval 
structures

Unit DM2 Database management 
systems
Unit DM3 Tessellation data models
Unit DM4 Vector and object data 

models
Unit DM5 Modeling 3D, temporal, and 
uncertain phenomena

Data Manipulation
Unit DN1 Representation 

transformation
Unit DN2 Generalization and 

aggregation
Unit DN3 Transaction management of 
geospatial data

Geocomputation
Unit GC1 Emergence of geocomputation
Unit GC2 Computational aspects and 
neurocomputing

Unit GC3 Cellular Automata (CA) models
Unit GC4 Heuristics
Unit GC5 Genetic algorithms (GA)
Unit GC6 Agent-based models
Unit GC7 Simulation modeling
Unit GC8 Uncertainty
Unit GC9 Fuzzy sets

Geospatial Data
Unit GD1 Earth geometry
Unit GD2 Land partitioning systems
Unit GD3 Georeferencing systems
Unit GD4 Datums
Unit GD5 Map projections
Unit GD6 Data quality
Unit GD7 Land surveying and GPS
Unit GD8 Digitizing
Unit GD9 Field data collection
Unit GD10 Aerial imaging and 
photogrammetry

Unit GD11 Satellite and shipboard 
remote 

sensing
Unit GD12 Metadata, standards, and   
infrastructures

GIS&T and Society
Unit GS1 Legal aspects
Unit GS2 Economic aspects
Unit GS3 Use of geospatial information in 
the public sector

Unit GS4 Geospatial information as 
property

Unit GS5 Dissemination of geospatial   
information

Unit GS6 Ethical aspects of geospatial 
information and technology

Unit GS7 Critical GIS

Organizational and Institutional 
Aspects

Unit OI1 Origins of GIS&T
Unit O2 Managing the GI system 
operations and infrastructure

Unit OI3 Organizational structures and 
procedures

Unit OI4 GI S&T workforce themes
Unit OI5 Institutional and inter-
institutional aspects

Unit OI6 Coordinating organizations 
(national and international)
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Questionnaire page 5
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1. Priorities for future development

2. Staffing of future GIS&T BoK

3. Format of future GIS&T BoK

Next steps for UCGIS Model Curricula
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Next steps for UCGIS Model Curricula

Thanks for your contribution!
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