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Background
The Telescopes In Education (TIE) project brings the opportunity to use remotely controlled telescopes and Charge Coupled Device (CCD) cameras in a real-time, hands-on, interactive environment to students around the world.  The TIE project has successfully automated a science grade 24î reflecting telescope located at the Mount Wilson Observatory in Southern California.  In 1998 a 14î telescope at Mount Wilson was successfully operated remotely via the Internet.  TIE  telescopes are being used by students in grades 1-14 to observe galaxies, nebula, variable stars, eclipsing binaries, and other celestial objects.  The TIE project enables students of all cultural backgrounds and economic status, including those with physical disabilities, to increase their knowledge of astronomy, astrophysics, and mathematics; improve their computer literacy; and strengthen their critical thinking skills.  TIE makes it possible for young people to conduct actual research, make discoveries in the areas of astronomy and astrophysics, and even publish their independent discoveries in appropriate science journals or the popular press. 

An Internet server and video link  used in conjunction with live audio in the 24î telescope dome on Mount Wilson allows students and teachers to observe and hear the telescope in motion as they remotely control the telescope through The Sky software.

1.0
Goals


a.  Provide access to as many students and educators as possible.


b.  Provide on-line training for as many educators as possible.


c.  Provide on site training to as many educators as possible.


d.  Provide a science research component that will challenge and stimulate as many students and educators that wish to do research within the classroom as possible.

2.0
Approach

Since the approach of providing telescope time and training has been so successful in the past, we will continue to do as much of that as we can with a staff of 1.3 personnel at JPL.
2.1
Implementation Strategies

Needs assessment:


TIE is severely constrained by the number of personnel available to do needs assessment, and funding constraints.  We rely on input from our customers to be able to respond to any needs that they might have.  Over the last five years, they have only requested more time on telescopes, telescopes to be located on the other side of the world (so they may be used during the normal classroom hours), and more advanced training.
Customer involvement:


In addition to the ongoing program of soliciting input from the educators and students using the TIE program, TIE has developed a working partnership with the Montebello School district MASTERS program.  TIE is working with 30+ middle school educators that have just received their MS in Science Education under an Eisenhower grant.  These educators are involved in many levels of science education throughout the state of California.  Some are involved in mapping the State Framework into the classroom, while others are on various committees within the California Science Teachers Association. The Montebello School District has over 33,000 students, most of which are primarily  Hispanic  lower/middle income minority.

Integration with NASA Center Education Office:


The TIE program is a part of the JPL (NASA Center) Education Office. Because of this, TIE has become a partner with several space projects.
High-level partners:


TIE has partnerships with several Universities, Planateria, Science Centers, Museums, Colleges, School Districts, and a number of partners within industry.
Training:


The TIE program has an active program of providing both local and remote training.
2.2
Collaboration with other LTP Centers

The Telescopes In Education (TIE) project will continue to collaborate with NASA Dryden Flight Research Facility, NASA Ames Research Center, and Goddard Space Flight Center (GSFC), and other NASA centers as opportunities for productive partnerships arise.  Specifically, hands on training, special astronomical events on Mount Wilson, and on-line internet interviews and presentations.

Within the Jet Propulsion Laboratory (JPL), TIE is in the process of partnering with several active space exploration missions including:  Cassini Program,  Galileo Extended Mission (GEM), Outer Planets / Solar Probe (OP/ SP) consisting of the Europa Orbiter, Pluto, and Solar Probe missions, the Mars Programs, Stardust, ACRIM, and SIRTF.
3.0
Milestone Timeline


a.  Monthly LTP reports will be submitted monthly as funding allows.


b.  Annual LTP report will be submitted in July.


c.  HPCC annual report will be submitted in August.


d.  LTP Annual proposal will be submitted in September.


e.  TIE will participate in 2 LTP required conferences - dates TBD.


f.  TIE training will be provided on Mount Wilson once per quarter as funding allows.


g.  TIE will provide hands on training twice during summer break as funding allows.


h.  TIE will attend at least three conferences - one per quarter as funding allows.


I.  TIE will update the website monthly.
4.0
Deliverables

Submit monthly reports as funding allows, and deliver an annual report in 1999 that summarizes TIE activities and accomplishments.

The Telescopes in Education task will continue to provide K-12 schools with remote access to the automated 14î and 24" telescopes on Mount Wilson as funding allows.  

TIE will continue to disseminate information (as funding allows) about the TIE system to the educational community in a way that encourages the widest possible participation of students, teachers, and schools in real-time, remote operation of telescopes.  This includes information made available through the TIE website.

TIE will conduct five comprehensive, on-site educator workshops (as funding allows).  The training program will give educators  the basic, intermediate, or advanced skills  necessary to integrate hands-on astronomy into their established science curricula. 

Wherever it is economically feasible, TIE will continue to offer an effective demonstration program which will bring information and examples of remote astronomy projects to educators and students.  This includes TIE participation in appropriate conventions (such as NSTA and CSTA if allowed to go - last year there were NASA sanctions that prevented the TIE program from participating in NSTA), JPL project educator workshops, County Fair Education Expositions, and so forth. 

5.0
Evaluation


The Telescopes In Education (TIE) program will use the Learning Technologies Program (LTP) evaluation metrics.  Last year the TIE program exceeded the metrics assigned many times over.  The TIE program has a consistent level of success for more than 5 years running, and receives more acclaim and stories of success within the class rooms as each month passes.

6.0
Dissemination and Public Relations


Due to the high profile of the TIE program, each year for the last four years TIE has been highlighted in national and international TV, cable, radio programs, news papers, magazines, referenced in science publications, and referred by national organizations.  TIE information receives the widest dissemination, and is staffed by only 1.3 personnel at JPL, so there is no concerted plan to augment the natural dissemination and public relations that have evolved based on the popularity of the program.

7.0
Budget
Fiscal Year 1999  Funding TIE for October through February, 1999
Item Description:
Estimated Costs:

TIE Mount Wilson Costs :


Telescope engineer, part time scheduler, part time accountant, telescope site fees, hardware maintenance
50K

Hands-on Research Module Development


Personnel, Materials
10K

Travel:


LTP Conference and vendor travel.
10K

Hardware/Software:


Modification and Improvement
5K

JPL Personnel Costs:
80K

Sub-Total for Fiscal Year 1999
$155K

NOTE THAT TIE IS ONLY FUNDED AT $155K WHICH WILL ONLY KEEP THE PROGRAM IN OPERATION FROM OCTOBER THROUGH FEBRUARY, 1999.  TIE will produce monthly reports through February, 1999, and attend two LTP conference due to funding constraints.  A final report will be generated at the end of February unless funding can be found through other sources.  Currently the expectation is for ~50k support from code “S”, and ~60k support from various space flight projects using the TIE program.  
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Project Description

The Project SPACE (Sun, Planets, Asteroids, Comets Exploration) Program is a NASA / Jet Propulsion Laboratory educational technology program which integrates advanced computer technology, complex scientific data sets and a variety of scientific technologies into educational curriculum resources, models, simulations and classroom activities that support the national reform efforts in science and mathematics education.  Project SPACE educational curriculum resources are designed for Middle and Secondary School Educators and Students.  
1.0  Goals / Needs
The goal of Project SPACE is to provide educational curriculum resources over the Internet that expose teachers and students to updated curriculum models, new teaching methodologies and technologies, and their application in the classroom.

Based on teacher feedback (Educator Conferences) and studies done by NASA’s Learning Technology Project (LTP) educators have indicated that they have few such resources available to them, and few if any that are reviewed for appropriate content and alignment.

2.0  Approach

Project SPACE will accomplish its goals in the following ways:

A)  The extensive image, movie, classroom activity and animation library that has been produced as part of the Project SPACE Program will be repurposed into fresh interactive Website products.  Additionally, we are taking into account recent LTP website evaluation findings.  These new curriculum products will be placed into a substantially updated and revised Project SPACE Website.

B)  Educator Inservices will be conducted that utilize LTP products, models, resources and educational methodologies.

C)  Dissemination of information and resource products will be coordinated with local School Districts, and at regional and national educator conferences.

D)  Project SPACE will involve and work closely with our customers (educators and students) and our Educational, Industrial and Strategic partners.  We will continue to form partnerships to leverage LTP resources.

2.1  Implementation Strategies

Project SPACE Program will use the following implementation strategies as derived from the LTP Plan for Education.  As follows:

A) Needs assessment:  The need for these types of curriculum resources are highlighted by the content contained within the National Education and Science Standards, Benchmarks, Frameworks, and the “Technology for All Americans” document.  At a meeting attended by Southern California School District Superintendents and Educational Outreach staff from both JPL and NASA Headquarters, it was pointed out that there were no models of systemic change in a classroom that the districts could point to or use as examples or models for their districts.  The clear need, that has been shown by these two examples, was the basis for the Project SPACE Program.

B) Customer involvement: Project SPACE will involve and work closely with our primary customers, educators/students by: 1.  Asking teachers what they really need for their classroom, 2.  Involving teachers and students in the design/production process, 3.  Partnering with Schools/School Districts, and 4)  Employing teachers/students to evaluate curriculum resource products and test for classroom impact.

C) Integration with NASA Center Education Office:  Project SPACE originates out of JPL’s Educational Affairs Office.  We will continue to work closely with JPL Project and Program Office Educational Outreach administrators.

D) High-level partners:  Project SPACE will continue to involve and work closely with our Educational (Pomona Educational Foundation), Industrial (Silicon Graphics, Inc.) and Strategic partners (California Community Colleges, Los Angeles Unified School District, California State Framework Committee).  We will also continue to form partnerships that leverage LTP resources.

E) Training:  Educator Inservices will be conducted using JPL’s Applied Science and Technology Classroom.  These inservices will utilize LTP products, models, resources and educational methodologies.

2.2   Collaboration With Other LTP Centers

Project SPACE will collaborate with two LTP Center in the coming year.
A) Project SPACE will partner with the Ames Research Center, LTP’s Learning Technology Channel (LTC) to provide program content.  We will be working with Karen Traicoff, ARC, Mark Siegel, ARC, and Dan Helfman ARC/UCLA.  The plan is to: 1) Disseminate information and video (real-time and recorded) about NASA/JPL Missions, Projects and Special Events using on-line audio and video streams, and 2) Allow the audience to interact with the presenters by submitting questions and comments over the Internet, via a “Text Chat Room.”  The ground work for this collaboration began during FY ‘98.  So that this unique partnership can occur, an office space, telephone and Mac workstation with Internet access will be provided for Dan Helfman at JPL (he will be sharing an office with Michael Garcia).  Appropriate Events will be coordinated with NASA Code FE, JPL EAO and PAO, and the ARC LTP/LTC Office.

B) Project SPACE will also partner with Lewis Research Center.  The plan is for Project SPACE to conduct educator inservices that utilize LeRC LTP products, models, and resources, including:  1. The “Beginner’s Guide to Aerodynamics,” 2.  “FoilSim,” 3. Lesson Plans and Activities for grades 8-12 based on Aeronautics Missions, 4.  “Aeronauts 2000” Web based aeronautical problems, and 5.  A wind tunnel scale model.

3.0  Milestone Timeline

Project SPACE Milestone Timeline FY ‘99
Item
Description
Timeline

1
Internet/Curriculum Support Products:  Teacher Curriculum Support Products and Student Activities
Delivered monthly: October, ‘98 - September, ‘99

2
Teacher Inservices / Workshops
Conducted  January, ‘99 - September, ‘99

3
National Educator Conferences: Four of Five of the following: NSTA, ASCD, ITEA, CCCF, NECC, and CUE; Presentation/Demonstration
Fiscal Year ‘99

4
Teacher/Student curriculum products Project SPACE Website Library
Fiscal Year ‘99

4.0  Deliverables FY ‘99

Background:  The Project SPACE Program has developed educational resource products and models which benefit our nation's educators, students, and school administrators by promoting and supporting new methods of science and mathematics education, as identified by National Standards, Benchmarks, and State Frameworks.  Project SPACE products demonstrate how data and information from NASA’s Projects and Programs can be integrated into curriculum models and used in the classroom.

Project SPACE Deliverables for FY ‘99:

A) Each month new interactive Resource and Activity Products will be delivered to the Project SPACE Website.  These resources will include new science activities related to space exploration, astronomy, technology and the planets.  These activities will be aligned to the educational themes of state frameworks, benchmarks and standards

B) Teacher Inservices (workshops), that utilize LTP products, models, resources and educational methodologies, will be conducted January, 1999 through September, 1999 using the “Applied Science and Technology Classroom.”  The purpose of the inservices will be to inform, educate, and demonstrate to teachers how curriculum support products, materials, resources and methodologies developed by NASA’s LTP Program in the Project SPACE Project, relate to and can be integrated into classroom environments, curricula, and disciplines.  In these inservices, teachers will receive specific instruction in the use and access of Internet Websites, Project Space Program content (materials and products), and other LTP products such as Project TIE.  Classroom teachers will demonstrate products and methods, that have been successfully used in classroom situations.  Also, specific activities will be used to demonstrate science content areas, educational pedagogy and instructional methods and strategies.

C) Project SPACE Presentations/Demonstrations will be conducted at four of the following regional/national educator conferences: NSTA, ASCD, ITEA, CCCF, NECC, and CUE.  These presentations will provide product demonstrations and LTP Program information.  We will utilize pamphlets, single page information sheets and sample materials on disks to distribute information.

D)  The creation of a Teacher/Student curriculum products library to be located on the Project SPACE Website.

5.0  Evaluation
To evaluate the effectiveness of the Project SPACE Program two evaluation strategies are to be employed.  The first strategy will be to employ volunteer teachers and students in the initial design, delivery, and evaluation of the various educational curriculum components.  The second strategy will be to develop a more comprehensive evaluation program to test classroom impact.  This process will allow the project to more fully evaluate the metrics that have been developed for Project SPACE.

6. 0  Dissemination
Local dissemination plan will focus on local School Districts.  Regional dissemination will focus on the use of the Pomona/Los Angeles County Technology Center - Pomona Educational Foundation, Pomona, California.  National dissemination will employ presentations and demonstrations at national educational conventions.  Further the project will coordinate with and make use of NASA dissemination channels, such as:  NASA HQ-Code FE, and Center Education Outreach Project Offices.

7.0  Budget

The Project SPACE budget for FY ’99

Item
Category
Amount

Labor
Support Service Contractors
$125K

Travel
Support Service Contractors
$15K

Hardware / Software

$15K

Total: 
$155K

