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Today’s Outline

Framework Data Concept

Context within U.S. National Spatial Data 
Infrastructure

FGDC Framework Data Standards

Status of Framework Data Awareness in Education 
and Research

Strategies for Teaching about Framework in 
GIScience Curricula



What is Framework?

Key Aspects of Framework:

• Themes of most commonly used digital geospatial data

• Procedures, technology, and guidelines that provide for 
integration, sharing, and use of these data.

• Institutional relationships and business practices that 
encourage the maintenance and use of data. 

Key Benefits of Framework:

• Facilitate production and use of geographic data

• Reduce overall operating costs for geographic data clients

• Improve service and decision-making



Components of the U.S. NSDI

PartnershipsPartnerships

MetadataMetadataMetadata

FrameworkFramework GEOdataGEOdata
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…a collaborative initiative to develop geographic datasets that are 
compatible based upon spatial location and content.  This allows different 
users to jointly access and work seamlessly with data collected from a 
variety of sources and for variety of reasons, ultimately reducing  project 
costs and increase cooperation.  

Data
Procedures  & Technology 
Institutional Relationships & Business Practices 

NSDI Framework Approach
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What does the NSDI do?

The National Spatial Data Infrastructure (NSDI) is a means to assemble geospatial data nationwide to serve a variety of users. The Framework is one of the key building blocks and forms the data backbone of the NSDI. The Framework concept was developed by representatives of county, regional, State, Federal, and other organizations under the auspices of the Federal Geographic Data Committee (FGDC).




• Cadastral information

• Orthoimagery 

• Elevation

• Geodetic control

• Hydrography

• Governmental units

• Transportation

Seven Thematic Framework Elements

Presenter
Presentation Notes

Many organizations produce and use such data every day. These themes comprise the core geospatial data used by most Geographic Information Systems (GIS) applications.  Essentially, the NSDI seeks to assemble this basic geospatial data nationwide and the Framework is the foundation for this effort. 




NSDI Framework Data Content Standards

• A suite of standard parts that collectively define minimum 
requirements for data to be considered Framework data.

• Provide guidelines for creating and documenting data that 
allows computer software to use a set of characteristics to 
parse data sets and test for compatibility.

• Do not define how a user must create data. 

• Each of the seven themes has its own standard part, and 
potentially sub-parts; none of the individual Framework 
Standard parts can stand on its own.
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• Standards are all dependent upon 

concepts in the ISO 19100 series of 

geographic information standards. 

For example, the metadata 

component implemented by the 

Framework Base Standard is based on 

ISO 19115 which specifies 

requirements for all geographic 

metadata.

Framework Standards

ISO 19123

 

Coverages
ISO 19107

 

Spatial Schema

ISO 19133

 

Tracking and

 

Navigation

ISO 19109 
Rules for Application
Schema

ISO 19111
Referencing by
Coordinates

ISO 19108

 

Temporal Schema
ISO 19115

 

Metadata

<<Application Schema>>
Framework

(From Logical View)

Presenter
Presentation Notes
Related Topics

International Organization of Standards (ISO) 19100 Series:
    Suite of standards �    developed for geographic�    data and datasets. The�    most notable is ISO 19135�    which pertains to metadata.
    http://www.iso.org/
�
American National Standards Institute (ANSI) Standards:
    Similar work to ISO, but  �    standards directly apply to 
    data created within the�    United States.
    http://www.ansi.org/
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Framework Standards

Framework supports:
community standards for sets of spatial features, feature 
representation, and attributes to a least common 
denominator

exchange of data through collecting, converting, or 
associating information to common Framework data 
standards with an encoding format

multiple representations of real-world features at different 
scales and times by feature identifier and generalization



Teaching Framework





Recognizing Framework & Framework Standards 
in Research and Education

Online Survey of Geospatial Standards and 
Infrastructures

Textbook Meta-Analysis

GIS&T Body of Knowledge Cross-Walk



Survey on 
Geospatial Standards & Infrastructures

2007 Online Survey of subscribers to AAG GISSG, 
UCGIS and ESRI Education Program

Total Questions: 41

Total Respondents: 141

Total Valid Reponses: 86-132 depending on question 
– 101 average valid responses.

Respondents represented both US and international 
concerns.

Including Canada, Spain, India and others.



Respondent Institutional Role

Responses: 132



Institutional Type (inc. Degree Programs) 

Responses: 110
Reponses of “other” that did not fit in one of the above included a GIS certificate program, a library, and K-12.



Where is GIS&T taught?



General Importance of SDI in Curriculum

n=89, 91, 90
Reported % is the number of respondents who selected important or very important.



Familiarity with Framework Concepts

58% of respondents report 5 or more years of 
awareness of SDI concepts (n=88).

45% of respondents report 5 or more years of using 
SDI concepts in day-to-day activities (n=86).

76% of respondents indicate somewhat or 
greater familiarity with Framework (n=91).



Framework Theme Familiarity



Framework Concept Meta-Analysis 
of GIS Textbooks

Data availability and 
access

Spatial data 
infrastructures

Standards
Data models

Software architecture



Content: 
•10 Knowledge Areas
• 73 units
• 329 topics
• 1,600+  objectives 

Utility:
Course & curriculum               
planning 

Program comparison

Certification, accreditation, 
and articulation

Workforce development
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UCGIS Education Committee�Model Curricula Project�GI S&T Body of Knowledge�Click here to order the GIS&T Body of Knowledge
    The Model Curricula is a vision of how higher education should prepare students for success in the variety of professions that rely upon geospatial technologies. Central to that vision is a comprehensive Body of Knowledge that specifies what aspiring geospatial professionals need to know and be able to do. Since 1998, scholars from many of the more than 80 institutions that UCGIS represents have contributed to the Geographic Information Science and Technology (GIS&T) Body of Knowledge. Published by the Association of American Geographers in 2006, the GIS&T Body of Knowledge includes ten knowledge areas, 73 units, 329 topics, and over 1,600 formal educational objectives. The GIS&T Body of Knowledge will be useful as:
A resource for course and curriculum planning for academic and professional programs at four-year and two-year institutions. 
A basis for comparison of educational programs by prospective students 
A basis for professional certification (the GIS&T Body of Knowledge used by the GIS Certificate Institute to adjudicate applicants’ educational achievement point claims) 
A basis for program accreditation 
A basis for articulation agreements between and among two-year and four-year higher education institutions 
A resource for human resources professionals seeking guidance in employee recruiting, selection, and continuing professional development. 
Proposed timetable for completion of Model Curricula products 
Summer 2006: Publication of the 1st edition of the GIS&T Body of Knowledge 
2007: Workshop organized to delineate curricular pathways for diverse professional objectives and institutional contexts; editorial board empaneled for 2nd edition of the GIS&T BoK 
2008: Publication of multi-author volume delineating curricular pathways 
2010: 2nd edition of the GIS&T Body of Knowledge 




GIS&T BoK Framework Cross-Walk

KA: Geospatial Data (GD)
Unit GD6: Data Quality
Unit GD12: Metadata, Standards and Infrastructures

KA: GIS&T and Society (GS)
Unit GS3: Use of Geospatial Information in the Public Sector
Unit GS5: Dissemination of Geospatial Information

KA: Organizational and Institutional Aspects (OI)
Unit OI5: Institutional and Inter-Institutional Aspects
Unit OI6: Coordinating Organizations



Considerations in Teaching Framework

Course-by-course applicability
Geographic Information and Map Use
Introductory GIS
Advanced GIS
GIS Management
Special Topics (data modeling, database design, etc.)

Framework Components
SDI Context, Thematic Information Content, Technical 
Context, Operational Context, Business Context

Breadth v. Depth
E.g., Development-->Stewardship-->Sharing



Considerations in Teaching Framework

Desired Learning Outcomes and Drivers
New technology adoption (Heywood & Petch 1991)

Metadata (Berendsen et al. 2003) 

1. Conviction

2. Motivation

3. Skills

4. Knowledge

5. Experience



Contributing Resources

National Map:

o Provides access to networked databases of current information   
about the Nation’s landscape. 

o Consistent structure for geographic knowledge needed by the 
Nation

o Builds data sharing and data update partnerships at multiple 
levels

GeoSpatial One-Stop:

o Comprehensive public portal for geospatial information from federal agencies 
and a growing number  of state, local, tribal, and private agencies

• FGDC CAP Grant Awardees - Framework Data Client Services 
Development

E.g., USGS National Hydrography Dataset; Virginia Statewide Road Network



Next Steps

Institutional versus Technical Focus
NSDI

Conceptual Schemas

UML, XML, GML…

Applicability of “Training” Materials for Higher 
Education Curricular Use

Course-Specific Examples



FOR MORE INFORMATION:

JEFF HAMERLINCK

itasca@uwyo.edu

Questions?
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