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Telescience Resource Kit Educational Tools and Pilot Testing Project

C. Overview of the program

Abstract

NASA Marshall Spaceflight Center (MSFC) has developed two software packages to allow researchers at their home sites using standard personal computers to operate and monitor experiments on-board International Space Station, the Telescience Resource Kit (TReK) and the Internet Voice Distribution System (IVoDS).  The MSFC Education Programs Department with the support of the MSFC Ground Systems Department (GSD) proposes to develop a configurable and reusable set of teaching materials and Internet-based software tools that utilize TReK and IVoDS telescience tools for education and public outreach.  This set of tools, the Space Experiment Education Kit (SEEK), utilizes inexpensive commercial-off-the-shelf (COTS) products, “piggybacking” on the telescience tools and NASA resources used by remote ISS researchers.  SEEK will allow schools, science centers, museums, and other informal educational institutions to create interactive space science applications in an educational, exciting, and cost-effective manner. The goal of the MSFC Learning Technologies Project is to facilitate the application of technology to enhance formal and informal education. SEEK provides technology, teaching tools to involve students and educators in NASA missions. 

Program Description

International Space Station (ISS) is an ideal facility to support a long-term science education and public outreach (E/PO) program.  The public Internet provides the means to connect researchers and their experiments with students and the science-interested public, creating a virtual space science school (Figure 1).
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Figure 1. Space Station "Virtual School".

MSFC will be testing IVoDS software and connectivity with the assistance of the 1999 NASA Education Workshop (NEW) participants.  These teachers are a geographically dispersed group of educators from 23 schools in 18 states, exceeding the Learning Technologies Project MSFC target goal of 19 schools.  The TReK workstations that the NEW schools received from the MSFC GSD are connected to the NASA Payload Operations and Integration Center via the Internet (Figures 2, 3).  This "TReK in the Classroom" (TIC) network was used to test the TReK software and connectivity capabilities in the Fall of 1999. The TIC network proved itself to be a worthy testbed for NASA applications like TReK, and will be used for future TReK testing as well as IVoDS testing.  


[image: image2.wmf]
Figure 2.  Remote Experiment Operations with TReK

[image: image3.wmf]
Figure 3. "TReK in the Classroom" Participating Schools

Beginning in Fall 2000, the TIC network will become available for educational applications that allow the schools to participate in ISS experiments.  The MSFC Learning Technologies Project (LTP) proposes to develop TReK educational tools, the Space Experiment Education Kit (SEEK), that will make participation in Space Station experiments accessible to teachers, students, and the science-attentive public.  SEEK tools and educational material will be tested utilizing "TReK in the Classroom" schools.

SEEK makes live interaction among students, scientists, and space experiments possible via inexpensive Web browsers.  Students can observe experiment status (e.g., solution temperatures, microgravity disturbances) and video (e.g., microscopic views of growing crystals, crew operations).  Internet voice-conferencing capabilities allow students to participate in discussions among the researchers, ISS operators, and possibly the crew.

D. Needs The Program Addresses

With the use of SEEK tools and Web browsers, access to experiment E/PO activities can be made universally available.  NASA-related organizations utilizing TReK will include an estimated 125 concurrent, active ISS experimenters by 2004.  It is anticipated that a large percentage of these experiments will include educational/public outreach activities utilizing cost-effective tools such as SEEK.  Many of these experiments will operate for years, providing repeatable E/PO opportunities for multiple school years. "TREK in the Classroom" provides an initial testbed for SEEK educational software development and evaluation.

The SEEK environment will support and address the following National Science Standards:

· Content Standards: 5-8

· Science as Inquiry -  Students should develop:

· Abilities necessary to do scientific inquiry

· Understandings about scientific inquiry

· Physical Science - Students should develop:

· Understanding of properties and changes of properties in matter

· Understanding of motions and forces

· Science and Technology - Students should develop:

· Abilities of technological design

· Understandings about science and technology

· Content Standards: 9-12

· Science as Inquiry -  Students should develop:

· Abilities necessary to do scientific inquiry

· Understandings about scientific inquiry

· Physical Science - Students should develop:

· Understanding of structure and properties of matter

· Chemical reactions

· Understanding of motions and forces

· Life Science - Students should develop:

· Matter, energy, and organization in living systems

· Science and Technology - Students should develop:

· Abilities of technological design

· Understandings about science and technology

E. Program Objectives

1. Usability Performance Goal

The SEEK modules developed in this project will utilize telemetry data from the International Space Station to drive visual displays to enhance the learning experience. Visual displays will interpret the telemetry data stream into a graphical user interface that contains “widgets” applicable to the experiment being monitored (i.e., temperature gauges, amperage meters, status knobs).  To enhance the students’ total understanding of the experimentation process, they will be able to participate in Internet voice conferences with ISS experimenters and scientists to find out more about the science being performed.   TIC schools will be assessed throughout the program for usability information on the visual displays and on the IVoDS display and functionality. 

2. Content And Learning Goals

This project provides education and public outreach opportunities for all NASA Enterprise experiments that utilize International Space Station.  The focus of the early stages of this LTP project will be the development of SEEK tools for use in educational applications.  In addition, a proof-of-concept distance learning course will be incorporated into the project as an example of the dozens of courses that could be developed for ISS experiments over the next decade.  A variety of content and learning goals could be established for SEEK courses.  

Experimenters from several NASA Enterprises and Centers (Table 1) are utilizing TReK for experiment operations on early Space Station utilization missions.  Currently, the University of Alabama-Birmingham Center for BioSciences and Engineering is working with the SEEK team to develop a biosciences course focusing on crystal growth for middle school and high school students. A prototype SEEK course was conducted in the Spring of 2000 during a National Science Foundation Phase I Small Business Innovative Research award with educational curriculum developer Durham Research, of Crofton, Maryland.  This course will be expanded and offered to the TReK in the Classroom schools during the NSF Phase II effort starting in the Spring of 2001.

Table 1.  Early-flight ISS Experimenters Utilizing TReK

EXPERIMENT
FLIGHT
LOCATION

Advanced Astroculture
5A.1,6A,7A.1
University of Wisconsin

Protein Crystal Growth-Single Locker Thermal Enclosure System
5A.1,6A,7A.1
MSFC Telescience Support Center (TSC)

Protein Crystal Growth
5A.1,6A,7A.1
University of Alabama-Birmingham

Physics of Colloids in Space
5A.1,6A,7A.1
Glenn Research Center, Harvard

Space Acceleration Measurement System II
5A.1,6A,7A.1
Glenn Research Center TSC

Avian Development Facility
UF-1
Ames Research Center TSC

Biomass Production System
UF-1
Ames Research Center TSC

SpaceDRUMS
UF-1
USOC-Colorado School Of Mines

ZCG
7A.1
USOC-NE Univ-INTEK

Burn Time Remaining
7A.1
JSC TSC

MSG
UF-1
MSFC TSC, Iowa State, ESTEC

F. Technology Used And How It Helps To Achieve The Program’s Goals

The TReK telescience and voice conferencing capabilities were designed for use by experiment developers and operators.  The MSFC LTP project proposes to "piggy-back" inexpensive web-based telemetry data, collaboration, video, and visualization tools on top of TReK for use in educational applications.  These tools will allow non-programmers to develop educational "live" content for ISS experiments.  NASA, experimenters, schools, and science centers will be able to create exciting, interactive science applications.  

These new and innovative interactive Internet-based technologies will add a new dimension to science education.  The tool categories include:

· Web-based real-time telemetry data distribution

· Web-based collaboration among mission/experiment scientists, teachers, students, and potentially ISS crew

· High-resolution Space Station and payload experiment video

· COTS visualization and animation tools

3. Web-Based Real-Time Telemetry Data Distribution 

The initial telemetry data tool to be integrated with TReK will be the TeleOPerations System (TOPS).  TOPS turns a TReK PC into a web server, streaming live telemetry data to Web browsers (Figure 4).  TOPS Web pages are similar in concept to the popular J-Track Web pages (http://liftoff.msfc.nasa.gov/realtime/jtrack) that update periodically.  If J-Track were updated based on data coming directly from the satellites/spacecraft, it would use the TOPS approach. TOPS uses Web browsers to display experiment science and status data (Figure 5).  

An important feature of TOPS is that it allows developers without programming to select which telemetry parameters to display in Web pages. Long-term enhancements to the telemetry data distribution capability would include integration of TOPS with non-ISS telemetry streams such as balloon flights (Figure 6).

[image: image4.emf]
Figure 4.  Education and Public Outreach with TReK
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Figure 5. Protein Crystal Growth Experiment Browser Display

[image: image6.wmf]
Figure 6. Conceptual Browser Display Showing Live Experiment Status

4. Web-Based Collaboration

The MSFC LTP project will tailor ISS program developed tools for use in web-based collaboration among mission/experiment scientists, teachers, students, and potentially ISS crew.  Our initial tool will be web-based voice conferencing software to support periodic "voice chats" among mission/experiment scientists and the "TReK in the Classroom" program.  The voice conferencing capability allows teachers and students to have "Ask an Astronaut/Scientist" voice chats with experimenters and mission personnel.  Voice conferencing allows Principle Investigator narration and student Q&A while real-time data and video is being displayed.  Utilizing the technology created for IVoDS, students will be able to gain personal insight into the science being conducted on the ISS.

Long-term enhancements to the voiceconferencing system would include:

· Utilizing COTS tools and possibly other NASA E/PO facilities to also allow public one-way broadcasts to thousands of users.  This would allow the Principal Investigator to narrate an experiment event to large groups in parallel with the display of video and science data. 

· The possibility of including ISS crewmembers in a voice conferencing session for E/PO. 

5. High-Resolution Space Station And Payload Experiment Video Channel Distribution

TReK PC's can directly receive experiment video (e.g., microscopic view of crystals) utilizing optional inexpensive satellite dishes very similar to those used for satellite television (e.g., DirecTV).  

Long-term enhancements to the video distribution capability would include conversion of the 6 Mbps MPEG format channels to low-rate (e.g., 20 Kbps) format for distribution via COTS products (e.g., RealServer, RealPlayer) to web browser users

6. COTS Visualization And Animation Tools

The MSFC LTP project will integrate COTS visualization and animation tools for use in illustrating experiment events and the underlying experiment science. SEEK will include tools that allow a Web page author and mission team to quickly develop graphical Web pages to display "live" experiment status and animations as well as "play back" mission timelines.  A variety of visualization and animation tools will be reviewed for incorporation into SEEK.  

The initial data visualization program integrated with TReK is Java Studio from Sun, Inc.  The Visual Display Builder is designed for use by non-programmers such as graphics artists for use in adding interactivity to Web pages.  “Telemetry JavaBeans” have been incorporated into the Visual Display Builder to provide direct access to experiment telemetry.  The Visual Display Builder is an ideal science visualization tool for both researchers and students. However, new and improved Visual Display Builder applications have emerged in today’s ever-changing technology market that would be more suitable for integration with TOPS. LTP proposes to build a “bridge” between TOPS and a cutting edge COTS visual development environment for non-programmers.  Students will not only be able to view displays built by researchers, but also build their own displays and computations.  For example, students may write simple visual programs to average temperatures and convert from degrees Fahrenheit to degrees Celsius. A display utilized for an STS-87 experiment is shown in Figure 8.  It was developed without programming in less than an hour.
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Figure 8.  STS-87 Experiment Display (Left) and its Visual Design (Right).

Long-term enhancements to visualization and animation tools would include:

· Integration of virtual reality modeling language tools with TReK, so that live and archived telemetry streams can drive animations.

· Incorporation of web developer animation tools to illustrate experiment operation or scientific principles.  For example, the “Make A Medicine” computer program (Figure 9) from the New York Hall of Science challenges users to make a medicine to prevent the common cold.  The program illustrates the importance of understanding the structure of a virus in order to develop medicines to combat it.  Researchers have used space research to work on the structure of molecules that are highlighted in the program.
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Figure 9.  New York Hall of Science Exhibit:  “Make a Medicine” Interactive Program.
G. Program Design (Structure And Components) 

7. Program Structure

The MSFC Education Programs Department will coordinate this project.  We plan on partnering with the MSFC Ground Systems Department, which is responsible for developing remote ISS payload operations capabilities such as TReK.  Our departments are already working closely together to establish the TReK in the Classroom network, which will be key to testing and verifying educational materials.  

The MSFC LTP project objective is to coordinate and nurture the development of a large catalog of SEEK teaching materials and tools that can be readily applied to a variety of educational settings and experiments over the multi-decade ISS lifetime.  The SEEK program model will be an "open standards-based platform" in the spirit of the Internet and protocols such as TCP/IP.  The goal is to allow any organization to develop cost-effective educational and public outreach programs based on the TReK and SEEK capabilities.

The MSFC LTP project will utilize a variety of experimenters and organizations to develop SEEK tools over several program phases.  Planned participants include:

· AZ Technology, Inc., Huntsville, Alabama, for SEEK educational software tools development

· Durham Research, Crofton, Maryland, educational curriculum developer

· University of Alabama-Birmingham Center for BioSciences and Engineering, experimenter

· "TreK in the Classroom" schools

8. Component Phases

FY ‘01:  Initial SEEK Tool Enhancements and Prototype Ground Experiment Course

The MSFC LTP project will develop a prototype science education application based on a manifested Space Station experiment.  The application will be used and evaluated in Spring 2001 utilizing a laboratory prototype (Figure 10) since the earliest biosciences experiment from UAB will not be operational until the 2001-2002 school year.  During this prototype course, feedback will be obtained via the EDCATS system after each course activity to determine the educational value provided. 
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Figure 10.  Lab Configuration for Ground Based Course.

"TReK in the Classroom" schools participating in the NSF Phase II include:

· Dumas High School, Dumas, TX

· National Cathedral School: Washington, DC 

· Guntersville High School: Guntersville, AL 

· Grover Cleveland High School: Buffalo, NY 

· Mackinaw Trail Middle School: Cadillac, MI 

· New Century Technology High School: Huntsville, AL 

· Central High School: Phenix City, AL 

· Redbank Valley High School, New Bethlehem, PA

· Ottawa County Juvenile Detention Center: West Olive, MI 

· Pottsville High School: Pottsville, AR 

· Lewis & Clark Middle School: Jefferson City, MO 

· The Seven Hills School: Cincinnati, OH 

· LaJunta Middle School: LaJunta, CO 

· Lexington High School: Lexington, NE 

· Ruffin High School: Ruffin, SC 

· Klein Oak High School: Spring, TX 

· Providence Middle School: Richmond, VA 

· Fox River Middle School: Waterford, WI 

· Sherwood Middle School: Baton Rouge, LA 

· Missouri Valley High School: Missouri Valley, IA 

· Central Middle School: Kokomo, IN

· Gaudet Middle School: Middleton, RI

FY ‘01 tool development by category will include:

· Continue collaboration efforts with Durham Research and the SEEK program.

· Utilize 23 TReK in the Classroom schools during SEEK phase II.

· Extend TOPS capabilities to work with multiple Integrated Development Environments.

· Research new technology in data visualization programs and incorporate into the SEEK program by creating a bridge between TOPS and a suitable visualization programming environment.

· Web-based collaboration 

· Incorporate electronic whiteboarding and application sharing into IVoDS (e.g., PowerPoint and WWW pages)

· Utilize Internet Voice Distribution System for 2 or 3 Ask An Astronaut/Scientist sessions to the general public by collaborating with Learning Technologies Channel and CUseeMe Networks. 

· Collaborate with other NASA centers for incorporating ISS ancillary data or other experimenter data and distributing to TReK in the Classroom schools and in the future to the general public. 

Collaboration with Learning Technologies Channel

The MSFC LTP project will work closely with other LTP projects in all phases.  Of particular importance is The Learning Technologies Channel (LTC).  LTC provides excellent web-based multimedia remote participation and learning capabilities for teachers and students. The MSFC LTP project will work with the LTC to utilize LTC tools and resources.  We will explore the potential usefulness of SEEK tools such as the two-way group voice conferencing capability for use with LTC.

FY ‘02: Going Into Space:  Utilizing Flight Experiments

This effort will apply the lessons of a successful ground-based experiment to a space-based ISS experiment in the 2001-2002 school year.  A reusable, multi-payload SEEK will be developed suitable for supporting several experiments over many years.  Growth of the SEEK program will be stimulated by the increasing number of ISS experimenters over the next 5 years (Table 2). It is anticipated that a large percentage of these experiments will include educational/public outreach activities utilizing cost-effective tools such as SEEK.  Many of these experiments will operate for years, providing repeatable E/PO opportunities for multiple school years. 

Table 2.  Estimated ISS Experimenters and TReK Users (NASA, 1998)


2000
2001
2002
2003
2004
Total

ISS Experiments in Operation
12
25
50
75
125










TReK Workstations Purchases







Principal Investigators
12
25
50
75
125
287

Experiment Developers, Secondary Users
12
25
50
75
125
287

NASA
12
25
50
75
125
287

Universities/High Schools Associated with Experiments
20
40
60
80
100
300

Public Use – Space Camps, Museums, etc.
20
40
60
80
100
300

Total Per Year
76
155
270
385
575
1461

FY ‘02 tool development by category will include:

· Continue collaboration efforts with Durham Research and the SEEK program.

· Utilize 23 TReK in the Classroom schools during SEEK phase II.

· Pursue partnership with museums, science centers, and other science content distributors to establish a “Live From Space Station” kiosk in their facility. Kiosk would run a TOPS client to receive telemetry data from the ISS, coupled with Interactive web pages with ISS reference material. 

· Web-based real-time telemetry data distribution

· Enhance of TOPS data processing capabilities as TReK matures.  Interface TOPS to other data manipulation programs, such as Microsoft Excel.

· Web-based collaboration 

· Multi-point COTS videoconferencing capability

· Feasibility of including the ISS crew in SEEK conferences

The UAB CBSE flight manifest (Table 7-1) illustrates potential experimenter E/PO opportunities in this phase and beyond for one experiment. The first flight of the HDPCG system will be on ISS 6A, scheduled to begin with the launch of STS-100 in April 2001.

CBSE Biotechnology Experiments Flight Manifest (5/00)

Flight
Launch Date
Flight Duration
Hardware

STS-108 to ISS 8A
4/29/01
60 days
HDPCG

STS-114 to ISS 9A
11/15/01
60 days
HDPCG

STS-114 to ISS 9A
11/15/01
150 days
VCMS

STS-115 to ISS 12A
1/17/002
60 days
HDPCG

STS-117 to ISS 12A
3/21/02
60 days
HDPC

STS-123 to ISS 1J/A
10/24/02
450 days
VCMS

STS-123 to ISS 1J/A
10/24/02
120 days
HDPCG

STS-125 to ISS UF-3
2/20/03
90
HDPCG

STS-127 to ISS UF-4 
5/8/03
30 days
CPC-MM

STS131 to ISS UF5
9/25/03
Station Lifetime
XCF











VCMS

Video Command and Monitoring System

CPCG MM
Magnetic Manipulation of Protein Crystals in Microgravity

XCF
X-ray Crystallography Facility; complete crystal growth and diffraction system

FY ‘03: Expanding SEEK:  Additional Experimenters, Schools, Public Web Sites, Courses, and Development Tools 

The MSFC LTP project anticipates that SEEK products will eventually be used in hundreds of classrooms/museums and thousands of homes around the world that have Internet connectivity and common personal computers.

FY ‘03 tool development and enhancement by category will include:

· Web-based real-time telemetry data distribution

· Integration of TOPS with non-ISS telemetry streams such as balloon flights.

· High-resolution Space Station and payload experiment video

· Convert MPEG format channels to lower video format for distribution via COTS products to web browser users.

· COTS visualization and animation tools

· Incorporation of web developer animation tools to illustrate experiment operation or scientific principles.

· Integrate virtual reality modeling language tools with TReK, so that live and archived telemetry streams can drive animations.

FY ’04 and ‘05: Self-sustaining Funding Through E/PO Experiment Budgets 


A successful NSF Phase 2 will establish SEEK and prove its viability to support E/PO programs.  SEEK will be marketable to schools, science museums, public, and commercial science web sites.  SEEK will provide an inexpensive educational supplement for hundreds of Space Station experiments because it uses the same telescience capabilities used by remote researchers.  SEEK tools will also be marketable to Space Station experiment operators for use by “secondary users” (e.g., someone who needs Web page access to review current status from a home computer).  Expansion of the program to additional schools, science museums, and corporate and university experimenters will follow upon the completion of the previous phases of the project. In conjunction with the Learning Technology program goals, SEEK will be a self-sustaining technology used in museums, science centers, schools, community centers and aerospace education organizations. 

H. Assessment Used To Determine The Program’s Effectiveness

The questions to be addressed by this effort are listed for the following categories: education, experimenting organization, technical, and cost/benefit.  Feedback will be obtained via the EDCATS system throughout the program to determine the educational value of each activity conducted. 

Education Questions

· Does the "real-time" experience highly motivate students to learn math and science using space scenarios as the backdrop?  Is SEEK educational, entertaining, and user friendly? 

· Can experimenters and students collaborate successfully in diverse, remotely distributed organizations? Will this help create beneficial relationships between schools and research facilities, promoting co-oping and engineering careers? 

· Can students learn to program in a graphical programming language such as the Visual Display Builder and actually manipulate the telemetry data to display it and calculate new values (e.g., convert raw to engineering units)?

· Is SEEK an effective way to educate the public about NASA's scientific benefit to the nation?

Experimenting Organization Questions

· Is the cost and effort to the experimenting organization worth the resulting student educational benefit and public involvement?

· Will student involvement during the mission and experiment distract the experiment team?

Technical Questions

· Can the evolving public Internet handle the real-time communications load from the telemetry source to the SEEK clients?

· Could the system be vulnerable to accidents or attacks that would disrupt or damage the experiment?

· What are some creative and interesting ways to manipulate the data?  What is the complexity of linking the telemetry streams to animations that show visually what is happening with the experiment or underlying science?

Cost/Benefit Questions

· Can the recurring capital/materials costs be kept low?

· Can the curricula, materials, and support software be easily utilized for many experiments, schools, museums, and web sites to spread costs and benefits over the long life expectancy of ISS?

· Can private companies and space science educators sell these educational services to schools, projects, NASA, and media organizations?

I. Milestone Timeline

Milestones are organized by phases:

· FY ‘01:  Initial SEEK Tool Development and Prototype Ground Experiment Course

· FY ‘02: Going Into Space:  Utilizing Flight Experiments

· FY ‘03: Expanding SEEK:  Additional Experimenters, Schools, Public Web Sites, Courses, and Development Tools

For FY ’04 and ‘05 our goal is to make the project self-sustaining through E/PO experiment budgets 

9. FY ‘01 Milestones (Supporting LTP Project Milestone 5.2.3)

In conjunction with the Learning Technologies program goals, during 2001 MSFC-LTP will enter into new school partnerships by integrating technology products into the educational environment. 

FY ‘01 schedule is for 6 months:

· 1/1/01: Project start date.

· MSFC.1  1/15/01: Incorporate electronic whiteboarding and application sharing into IVoDS. 
· MSFC.2  2/20/01:  Begin IVoDS testing with TIC schools during Ask An Astronaut sessions.

· MSFC.3  4/15/01:  Integrate TOPS with a Visual Display Builder to allow students and educators to create their own science displays for viewing the telemetry data. 
· MSFC.4  6/1/01: Complete evaluation of tools and course learning results.  SEEK lessons learned, evaluations, and recommendations delivered.

Monthly LTP progress reports and reviews will be supported.

10. FY ‘02 Milestones (Supporting LTP Project Milestone 7.3.3)
MSFC.5  Collaboration with NSF Phase II SEEK course development with Durham Research will continue during Fiscal Year 2002. During this time frame, TIC schools will be included in a live International Space Station course with UAB-CBSE. Students will receive live, telemetry data from the ISS and participate in videoconferences with experimenters and scientists. 

FY ‘02 will be planned in more detail in the FY ‘02 LTP Request for Proposals.

11. FY ‘03 Milestones (Supporting LTP Project Milestone 7.3.3)

MSFC.6  During Fiscal Year 2003, enhancement efforts will continue to keep TOPS on the cutting edge of technology. As enhancements are made to TReK, capabilities will be added to TOPS to ensure they stay compatible. A successful NSF Phase II will prove SEEK capable of becoming self-sustaining. Over 60% of the participants for NSF Phase II have already committed to purchasing the SEEK toolkit to continue their courses well after the NSF Phase II has been completed. 

FY ‘03 will be planned in more detail in the FY ‘03 LTP Request for Proposals.

J. Budget 

12. FY ‘01:  Initial SEEK Tool Development and Prototype Course


Proposed budget for the LTP project is specified in Table 3.

Table 3.  FY ‘01 Proposed Budget


Civil Service
Support Service Contractor

Labor
$6,000
$ 50,000

Travel
$0
$ 0

Equipment
$0
$ 0

Total
$6,000
$ 50,000


Our primary candidate for our initial Space Station experimenter is the University of Alabama-Birmingham (UAB) Center for BioSciences and Engineering (CBSE).  NASA Ground Systems Department, CBSE, AZ Technology, and Durham Research have a Phase 2 Small Business Innovative Research proposal pending with the National Science Foundation (NSF).  The NSF proposal has been recommended for funding by the technical reviewers with possible award in December 2000.

The NSF project will develop a prototype distance learning course with TReK in the Classroom science classes.  Initially, the project will use ground experiments running in UAB laboratories, remotely connected to the science classes via the Internet. As UAB experiments become active on the ISS, the program will move to monitoring experiments from the ISS. The MSFC LTP project will collaborate with the NSF project to adapt the NSF courseware to the TReK in the Classroom program.  In exchange, The MSFC LTP project will provide SEEK software tools to the NSF project to enhance its telescience capability.  The value of the NSF contract includes:

· FY00: $100,000 (Phase 1)

· FY01-FY02:  $500,000 (Phase 2)

13. FY ‘02: Going Into Space


FY ‘02 will be planned in more detail in the FY ‘02 LTP Request for Proposals Preliminary budget estimates for the LTP project is specified in Table 4.

Table 4.  FY ‘02 Preliminary Budget Estimates


Civil Service
Support Service Contractor

Labor
$6,000
$50,000

Travel
$0
$0

Equipment
$0
$0

Total
$6,000
$50,000

14. FY ‘03: Expanding SEEK:  Additional Experimenters, Schools, Public Web Sites, Courses, and Development Tools 

FY ‘03 will be planned in more detail in the FY ‘03 LTP Request for Proposals. Preliminary budget estimates for the LTP project is specified in Table 5.

Table 5.  FY ‘03 Preliminary Budget Estimates


Civil Service
Support Service Contractor

Labor
$6,000
$50,000

Travel
$0
$0

Equipment
$0
$0

Total
$6,000
$50,000

MSFC Budget Breakdown

FY 2001-2003
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Sheet1

		FY 2001

		5.2.3. MSFC.1 - MSFC.4		11/29/96		$14K from FY00

		MSFC.2		9/29/97		$50K from FY01

						$64K from FY01, $15K carried forward

		FY 2002

		7.3.3. MSFC.5		9/29/98		$15K from FY01, $50K from FY02:  total $65K

						$65K from FY02, $15K carried forward

		FY 2003

		7.3.3. MSFC.6		9/29/99		$15K from FY02, $50K from FY03:  total $65K

						$65K from FY03
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