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Introduction

In the next ten years, the commercial remote sensing and spatial information industry has the potential to grow from a market value of $1 billion to over $10 billion. With this growth, the application of remote sensing to such concerns as the environment, agriculture, land use management, and infrastructure development will diversify and multiply.  New technologies and applications consequently bring the need for new skills and techniques, which translates to additional jobs.  

The Commercial Remote Sensing Program at Stennis Space Center forsees a critical need developing within the spatial information industry.  In the upcoming decade ten to fifteen commercial satellites are planned for launch, but little is being done to produce and prepare a workforce capable of managing the resulting data and data products.  The potential candidates for these jobs are in grade school today!

Goals
We propose the development and implementation of a one Carnegie unit, web-delivered, high school science course called Spatial Information Sciences.  The recognition of the need for a high-school level science course in the spatial information sciences is an outgrowth of the directives of the business plan referenced below. Stennis Space Center is the Lead Center for Commercial Remote Sensing and is responsible for implementing the NASA HQ directed Workforce Development Education and Training Initiative.  This initiative “will establish world-class remote sensing academic and research centers of excellence in Mississippi, and will thereby address the critical remote sensing workforce shortage, enabling the growth of the industry in Mississippi, and removing one of the major roadblocks for industry growth across the nation.  A key to the successful implementation of this approach is systematic identification of the competencies required at all levels within remote sensing companies.  These industry identified requirements will be translated into integrated curricula targeted and implemented at graduate and undergraduate; community and junior college; high school and vocational-technical; and kindergarten through eighth grade.”  (NASA Commercial Remote Sensing Workforce Development Education & Training Initiative, Business Plan, June 23, 1998)

Approach
Implementation Strategies

Needs Assessment

The Commercial Remote Sensing Program Workforce Development Education and Training Initiative has worked closely with leadership in the Mississippi State Department of Education and the Social Science Research Unit at Mississippi State University to determine education and training needs of businesses and industries who are current or potential users of spatial information technologies.  The Social Science Research Center has produced two documents (1998 National Spatial Information Technology Survey Results, and Remote Sensing and Geographic Information Systems Course Availability in Mississippi's Public Universities and Community Colleges) that have been instrumental in understanding the need for the proposed course at the high school level.  These documents can be found on the web at http://www.ssrc.msstate.edu/.

Customer Involvement

In August of 1998 a curriculum writing team was formed led by the Mississippi State Department of Education to determine the core competencies and learning objectives for the course.  This writing team involved members from the Office of Instruction Development at the Mississippi State Department of Education, teachers and administrators from several school districts throughout the state, NASA Commercial Remote Sensing Program Workforce Development Education and Training Initiative representatives, and representatives from the GLOBE program.

Integration with NASA Center Education Office 

This effort is fully integrated with the Center Education Office at Stennis.  The Workforce Development Education and Training Initiative of the Commercial Remote Sensing Program as well as SSC’s involvement in the Learning Technologies Project are both under the management of the Chief, Education and University Affairs Office, Dr. David Powe.

High-level partners
This effort would not be possible without the buy-in and involvement of several key partners.  As explained above the NASA Commercial Remote Sensing Program Workforce Development Education and Training Initiative is the prime “behind the scenes” mover for this effort.  This group has solidly convinced the Mississippi State Department of Education of the need for a Spatial Information Sciences course and the practicality and power of the course being web-delivered, so therefore, the Mississippi SDE is now the most visible proponent for this effort.

Preliminary meetings have been held with principals at the U. S. Department of Labor and the U. S. Department of Education as they have expressed interest in the NASA Commercial Remote Sensing Program Workforce Development Education and Training Initiative.  We expect more involvement with these groups as we ramp the initiative to outreach on a national and international scale (FY2001 and beyond).  Our NASA HQ mandate is to begin first in the state of Mississippi.  

Another high-level partner is the Mississippi Space Commerce Initiative. The Initiative is a collaboration among the State of Mississippi, NASA, private space-related business, and four research universities (through the Mississippi Research Consortium). The objective of the MSCI partnership is to bring together all the forces necessary to make Mississippi an ideal location for businesses engaged in selling information products derived from satellites in space.

The GLOBE Program has been an invaluable partner in this effort.  Students taking the Spatial Information Sciences course will utilize the rich data sets accumulating in the GLOBE Data Archives as they seek to acquire, integrate, and understand Earth as a system that can be examined by various spatial information gathering tools.  GLOBE has supplied personnel in the curriculum writing effort and will continue to assist in the web design of the course interface. 

The Workforce Development Education and Training Initiative has employed three basic principles for carrying out its mandate.  The process must be customer driven, it must utilize existing infrastructure and must result in systemic change.  We believe that solid high-level partners are evidence that these three basic principles drive the effort.

Training
The NASA Educator Resource Center at SSC under the direction of the Education and University Affairs Office will work in concert with the Mississippi State Department of Education to conduct teacher and/or classroom facilitator training in use and navigation of the web-site.

Collaboration with Other LTP Centers
We are exploring the possibility of collaborating with the Learning Technologies Channel component of the Quest project team.  Although the proposed course is not “event” based, SSC will be offering other types of programming throughout the school year via two-way interactive video that can serve as enrichment to the course and perhaps LTC might be an appropriate venue for wider dissemination of that programming.

Although the following does not speak to collaboration with another Center this project is a nice fit with the LTP Project SSC developed in FY98.  SSC’s FY98 project is a web-site called “From A Distance”—a web-site that is designed to serve as one’s first gentle immersion into remote sensing.  This web-site will often be referenced in the “supplementary resources” section of the web-delivered Spatial Information Sciences course.  The “From A Distance” site will be maintained and updated by the Engineering Research Consortium at Mississippi State University through a contract with the Commercial Remote Sensing Workforce Development Education and Training Initiative.

Milestone Timeline
Task
Date

Implement Content Development Contract (Non-LTP funding source)
Nov 98

Curriculum Writing Team Finalizes Course Structure
Nov 98

Design Basic Web Struture
Dec-Feb 98

Create/Test Quiz/Test Item Generating Engine
Jan-Feb 99

Create/Test Participant Password, Log-on, General Server Security
Feb-Mar 99

Port Content to Web Structure 
Mar-Jun 99

Develop Help Desk Protocols/Scenarios
May-July 99

Field Test w/”Summer School” Students
July-Aug 99

Conduct “Summer School” Formative Evaluation
Aug 99

Incorporate Changes From “Summer School” Experience
Aug 99

Full Implementation Mississippi Student Version (Restricted Access)
Sep-Dec 99

Launch Unrestricted Access Version (Freely Available on the Web)
Sep 99

Conduct Summative Evaluation
Jan 00

Deliverables
The deliverable is a web-delivered, one Carnegie unit, high school level, science course.  Students who will be taking the course for credit in Mississippi will go to a secure server that is capable of delivering the course content as well as generating random quiz and test questions that measure student mastery of the material.  Since this capability implies a secure server this version of the course will only be available via a password by officially registered students.  We envision another version of the web-site that will have limited quiz generating ability but will serve all the content of the course and will be freely available to the public. 

Evaluation
The Commercial Remote Sensing Program Workforce Development Education and Training Initiative has a contract in place with the Social Science Research Center at Mississippi State University to conduct a complete evaluation of this project.  They will work in concert with the Mississippi State Department of Education to design and conduct an evaluation that will measure the extent to which this project fulfilled its goals and more importantly the extent to which students were effectively served.

Dissemination and Public Relations
The Commercial Remote Sensing Program Workforce Development Education and Training Initiative has built into its budget a robust Education Awareness Campaign that aims to:  “use professional advertising and public relations tools and techniques to include video, radio and print media campaigns, exhibits, displays, and special events to present a message to the widest possible audience that increases public awareness about career-paths in the spatial information industry and call to action that will result in an increased percentage of students enrolling in remote sensing and spatial information training.” A variety of vehicles, messages, and messengers will be used throughout the year to reach the primary target audience of potential students pursuing careers in the spatial information industry. Efforts will also be made to reach a secondary audience of influencers of these potential students to include parents, teachers, employers, etc. Media gatekeepers are identified as a tertiary audience since they control the play of the public service messages.  Members of the Commercial Remote Sensing Program Workforce Development Education and Training Initiative Team regularly present at state and national conferences. 

Budget

Category
Description
Amount

Labor
Support Services Contractor
43K

Travel
Support Services Contractor
7K

Equipment

N/A

TOTAL

50K
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