NASA Langley Learning Technologies Project

FY 1999 Proposal

The Learning Technologies Project at NASA Langley is involved in a number of different projects utilizing computer and networking technology to communicate NASA information to K-12 education and lifelong learning communities.  For the purposes of this proposal, these projects have been grouped into two larger areas:  Distance Learning and Interactive Projects.  The proposed work in each of these two areas is outlined in the following pages.  

I. Distance Learning:
1. Goal

In FY 99 the LaRC LTP will continue to develop the distance learning approaches begun in FY98.  With the goal of making LTP training and NASA content easily accessible to educators, students, and the general public at any time of the day, regardless of their location, this project promises to address several critical issues.  Common topics for discussion at many LTP meetings are the issues of scalability, dissemination, and training related to LTP projects.  This element addresses all three of these concerns and the results of this project are anticipated to be of benefit to LTP projects at other NASA centers, in addition to the primary K-12 audience.  The decision was made at the conclusion of FY98 to cease development of the contracted interactive instruction/feedback software, based upon reviews of the product, and comparison to other approaches being evaluated by LaRC LTP.  Development of instructional modules will proceed, focusing on RealMedia, IChat, and HTML delivery mechanisms.

2.  Approach

2.1  Implementation Strategies

Needs Assessment:  

While the LaRC LTP has not conducted a formal needs assessment related to this project, LTP and NASA Education management consistently flag the issues of scalability, training, and dissemination as areas which need to be improved upon in many LTP projects.  The K-12 community will be involved in assisting to identify NASA topics that will be covered in the online learning sessions.

Customer Involvement:  

Partnerships with local educators, school systems, and educational associations will be used to identify areas of NASA content and training expertise that fit weak areas in current curricula, as well as meet state and national standards.

Integration with NASA Center Education Office:  

Collaboration with the LaRC OEd will help to identify content areas which will be of benefit to ongoing educational programs at the center.  NASA researchers will provide content for educational modules that will be used to expose students and the general public to current work and missions underway at NASA LaRC. 

Training: The results of this project will provide a new mechanism for providing training related to other LTP projects.  Materials will accompany each module to train new participants on the effective use of the various delivery mechanisms.

2.2  Collaboration With Other NASA Centers

Another part of this element includes Langley’s ongoing participation in the Digital Audio Testbed project (possibly renamed the Digital Multimedia Testbed).  Collaboration with other participating centers will continue as the system is debugged and expanded.  This testbed will serve as one of the primary delivery mechanisms for content developed under this element.  Langley anticipates increasing the number of streams available from its server by at least 400% in FY99 as negotiations with the Langley network support group continue and funding becomes available for system upgrades.

3.  Milestone Timeline

November 1998:
Module 1 Complete (technology training emphasis)

March 1999:

Module 2 Complete (NASA content emphasis)

August 1999:

Paper documenting initial findings completed

4.  Deliverables
Deliverables associated with this element include a paper documenting the distance learning models developed, along with an initial study of their effectiveness as compared to more traditional delivery mechanisms and techniques.  The modules themselves will also be available via the web for access at any time.

5.  Evaluation

Support will be provided for one full-time Ph.D. candidate pursuing a degree in the area of instructional technology.  Part of this support will include study and research into the effectiveness of the distance learning methods developed.  At least one comparative study will be conducted and documented, to determine the effectiveness of these distance learning models.  Pre- and post-tests will be given to those who use the modules, in order to assess the effectiveness of the various strategies.

6.  Dissemination
Informing the K-12 community of these resources will be achieved through posting to educational listserves, registering with the major Web search engines, and by working with the LTP Project Office to support conference presentations, although it is anticipated that few conferences will be attended during FY99 due to budget constraints.  

7.  Budget
Labor:

1 Civil Servant



$0      (Not funded via LTP)

0 Support Service Contractors
$0      (LaRC guidelines limit the use of SSC’s)

1 Ph.D. candidate


$35K

1 IPA (half-time)


$20K

K-12 teacher support


$15K

Hardware & software


$50K

Travel:

Civil Servant:



$0      (Not funded via LTP)




TOTAL:
$120K
II. Interactive Projects

1.  Goal
The LaRC LTP will continue to develop strategic collaborations with NASA researchers and the educational community in a variety of areas to develop self-sustaining online projects, learning resources, and communications methods which support NASA’s educational outreach efforts and expose students to unique NASA information and research.  Some of the proposed activities are outlined below:

A. Aero Design Team Online

In partnership with various NASA LaRC researchers, biographical information and web pages will be provided to Aero Design Team Online coordinators in order to represent NASA LaRC more fully as part this  project.  Tools used by Langley researchers as part of the aircraft design process will be evaluated and, if appropriate, developed into online projects of interest to ADTO.

B. EarthKAM -

In partnership with Langley’s Office of Education, the EarthKAM project will be developed and expanded so that it is accessible to schools across Langley’s 5-state service region.  This will include the development of a variety of online resources, materials, and programs to provide student and teacher support, as well as foster online collaboration.  If successful, this approach will serve as a model for other regions to follow as they look for effective ways to scale their EarthKAM outreach efforts. 

C. Atmospheric Sciences

As a partner in the Student Cloud Observations OnLine (S’COOL) project (a Langley-based international project where students collect ground-based data which is then used to validate satellite-based Earth observations), the LaRC LTP will assist S’COOL in developing effective mechanisms for global collaboration and data collection.  The communication strategies employed will enable students to not only share their insights and questions with one another, but also with S’COOL coordinators and NASA researchers.

D. Robotics

With support from NASA’s Telerobotics program, the LaRC LTP will once again coordinate Langley’s participation in the FIRST robotics competition where high school students design and construct a remotely operated robot, competing against teams from across the country.  An extension of this effort in FY99 is the development of a middle school robotics challenge, based upon the latest LEGO programmable brick, using software developed by Tufts University as part of their recently completed, NASA-funded Cooperative Agreement.  Currently, a working group comprised of LaRC LTP, major educational associations, and corporate partners has been formed and is making plans for a K-8 national competition in 2000, based upon the LaRC FY99 pilot.

This robotics element also includes the development of Internet-based haptic interfaces and educational modules.  Haptic interfaces allow remote users to obtain a virtual sense of touch (in this case via an electronic joystick) through the use of force sensors in a physical environment or through software control in virtual, online environments.  While NASA uses such interfaces in the control of remote robots, astronaut training, and design simulations, this project will investigate the application of haptic interfaces to K-12 math/science education as well, including a literature search of the current state of VR technology in K-12 education.

E. CON2ECT video series

The LaRC LTP will be partnering with the Office of Education in FY99 on the development of the CON2ECT video series.  LTP will serve as technical consultants, develop online activities to accompany the broadcasts, and coordinate interactive chat sessions with NASA researchers.

F. Kids’ Corner

As part of NASA Langley’s focus on aeronautics, the Office of Education, Learning Technologies Project, and Media Concepts Team will develop a student-centered segment of NASA Langley’s main website.  This project will provide K-12 online visitors to Langley with age-appropriate activities helping them to better understand NASA’s role in aeronautics research.  Opportunities for online interaction with NASA researchers will be provided in conjunction with the various learning modules.  If successful, the theme of Kids’ Corner will shift from year to year, focusing on a different thrust of NASA Langley’s overall mission.
G. NASA/CNES

In partnership with other NASA Langley researchers and the Office of Education, Langley’s LTP will provide technology support to the developing partnership between the US and French space agencies in the area of educational outreach. 

2.  Approach

2.1  Implementation Strategies

Needs Assessment:  

Ongoing collaboration with practicing K-12 educators consistently reveals the need for practical examples of math and science in use in the real world.  Teachers state that they are in need of projects which can anchor the math and science that they are teaching to relevant problems and interesting NASA missions.  The LTP Review Panel also mentioned the need for LTP to be doing leading edge work in areas such as VR and 3-D modeling, which will be partially addresses by the robotics element of this proposal.  Continued  interaction with our K-12 customers throughout the development of these projects will provide refinement in project direction.

Customer Involvement:  

Partnerships with local educators, school systems, and educational associations will be used to identify areas of relevant NASA content that also meet state and national standards.  Practicing educators will be used in the development, pilot testing, and assessment of projects where appropriate.

Integration with NASA Center Education Office:  

Collaboration with the Langley Office of Education is the norm rather than the exception for the LaRC LTP.  All seven of the identified projects listed in this section involve collaboration with Langley’s Office of Education at some level.  Some of the projects require a direct, side-by-side working relationship, while others will involve periodic discussions between the two groups 

High-level Partners:  

Where appropriate, the NASA LaRC LTP will form partnerships with industry, educational associations, and universities to accomplish the objectives of these interactive projects.  The robotics effort as well as the NASA/CNES program are two programs where these types of partnerships are anticipated.

Training: 

Where appropriate, training will be provided to enable classroom teachers and parents to quickly make use of these online resources.  To the largest extent possible, training will be developed that is entirely Internet-based, making these resources self-sufficient in their online form.  This training element integrates with the Distance Learning initiative outlined in the first half of this proposal.

2.2  Collaboration With Other NASA Centers

Several of the proposed projects lend themselves to collaboration with other NASA LTP activities.  LaRC LTP anticipates working closely with ARC LTP as part of the Aero Design Team online project.  JSC, LeRC, and ARC have robotics-related activities, so partnering on the various robotics initiatives which have been proposed for FY99 is a logical connection.  The NASA/CNES program will most likely involve multiple NASA centers, so as this program becomes more defined we anticipate partnering with other LTP projects as well.

3.  Milestone Timeline

Several of the projects entail multiple smaller milestones.  Major milestones include:

December 1998:  
Kids Corner fully functional

February 1999:
Middle school robotics challenge complete




Rough draft of paper documenting challenge complete

September 1999:
Prototype Internet-based haptics unit complete




Virtual reality in K-12 education literature survey complete

4.  Deliverables
Deliverables associated with this element include a paper documenting the middle school robotics challenge, and several web-based instructional projects tied to national education frameworks that will be easily integrated into K-12 classrooms.

5.  Evaluation

Follow-up surveys will be conducted with project participants and developers to determine both the strong and weak areas in the project development cycle and in classroom effectiveness.  Professional education organizations such as NSTA will assist in the evaluation and refinement of the middle school robotics project.

6.  Dissemination
These projects will be made available via the LaRC LTP website.  Informing the K-12 community of these resources will be achieved through posting to educational listserves, registering with the major Web search engines, partnering with professional educational associations, and by working with the LTP Project Office to support conference presentations.  Few conferences will be attended during FY99 due to budget constraints, although a presentation at the NSTA conference describing activities in the robotics area is anticipated.

7.  Budget
Labor:

1 Civil Servant



$0      (Not funded via LTP)

0 Support Service Contractors
$0      (LaRC guidelines limit the use of SSC’s)

1 IPA (half-time)


$25K

K-12 teacher support


$20K

Grad/undergrad interns

$15K

Hardware & software


$50K

Travel:

Civil Servant:



$0      (Not funded via LTP)




TOTAL:
$110K
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