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NASA Langley Research Center

Fiscal Year 2000 Proposal

I.  Introduction:  What Needs To Be Done?

The Learning Technologies Project at NASA Langley is involved in a number of different projects utilizing computational and networking technologies to communicate NASA information to the K-12 and lifelong learning communities.  NASA’s scientific and research missions produce a wealth of information, which is often only useful to trained scientists and engineers because of its complexity.  NASA Langley’s Learning Technologies Project strives to partner with these NASA researchers and other industry partners, specifically in the areas of atmospheric science, aeronautics, and robotics, to create online, interactive, instructional modules, based upon actual data related to NASA programs and projects.  Technology is often viewed as a mechanism to provide online tutorials or research materials to students.  The NASA Langley LTP endeavors to create truly interactive projects that allow our nation’s youth (as well as their parents) to interact with and learn from actual scientific data via the Internet.  The primary needs addressed by the proposed Langley LTP programs are five-fold: 

1.) The need for current, relevant, NASA-based, math, science, geography, and technology-focused interactive projects which are easily accessible and classroom-ready. 

2.) The need to make NASA information more accessible and relevant to K-12 students, educators, and parents.

3.) The need for high-quality, instructional products which address K-12 national standards.

4.) The need to inspire and motivate K-12 students to pursue advanced math, science, and technology studies.

5.) The need to conduct valid formative and summative evaluations of technology-based projects used in K-12 education

II. Program Goals: So What Will We Do?

Based upon the needs identified in the previous section, the FY 2000 work proposed here will attempt to:
1.) Create easily accessible, interactive projects based upon NASA information and data.

2.) Through the proposed projects, assist classroom teachers and parents in implementing the national standards within their homes and classrooms.

3.) Inspire our nation’s youth to pursue math, science and technology careers by exposing a greater number of students to relevant NASA content.

4.) Determine how effective the proposed online projects and programs are at accomplishing these goals, for use in future LTP and NASA projects.

III. Technology Used: What Is Required To Do It?

To accomplish these goals, a variety of technologies will be used. The proposed projects, which will be outlined in the following sections, will meet one or more of the goals above via appropriate technology-based approaches.  Various technologies will be used to both deliver content as well as allow interaction with the K-12 community.  The primary technology vehicle for much of the proposed work is the Internet, with numerous websites and web-based modules being developed or expanded for many of the projects.  With these web sites as the supporting infrastructure, web-based technologies including Javascript, CGI scripting, database integration, animation, chat sessions, message boards, and streaming audio and video will be integrated into instructional projects as appropriate.  The use of these technologies will be guided by ongoing evaluation of existing and developing projects, and will concentrate on using technologies that are within the reach of many K-12 schools.

IV. Content & Learning Goals/Program Design:  What’s Inside?

To accomplish the program goals, the following projects will be developed:

1.) Two programs will join video and Internet technologies in order to communicate math and science concepts using NASA-unique content.  In partnership with the LaRC Office of Education (OEd), NASA CONNECT (grades 4-8) and The NASA Why Files (grades 3-6) will combine broadcast video with Internet-based technologies.  Content of these shows will focus on the aeronautics and atmospheric science work conducted at NASA Langley, but will also draw from scientific research occurring at other NASA field centers.  Students in classes around the country will have access to these OEd-produced videos via public broadcasting affiliates, cable networks, NASA CORE, and the Learning Technologies Channel (courtesy of NASA ARC).  After viewing the videos, students will be able to further their understanding of program content by accessing activities, information, and investigations via the program web sites.  Chat sessions with program guests and collaborative projects will be available for each segment.  The educational focus of these programs is to provide relevant math and science information in the context of problem-based learning approaches to our the 3rd – 8th grade community.

2.) In support of the Atmospheric Science research at NASA Langley, the LaRC LTP will support a number of efforts in this area. LaRC LTP will continue to collaborate with the overall EarthKAM project team, lead by former astronaut Sally Ride at UCSD.  EarthKAM will be one of the first operational payloads on board the International Space Station, where it will enable middle school students around the world to acquire space-based imagery of the Earth, forming one of the premiere repositories of such imagery in the world.  Students will then use these images as part of their own math, science, geography, or history investigations.  The EarthKAM website, teacher/student support materials, and the EarthKAM datasystem will be redesigned and revised in collaboration with other program partners in order to better prepare both students and teachers for conducting their own image-based investigations and research.  In addition, the LaRC LTP will provide support to the VA/NC/SC regional EarthKAM program, supporting the work of LaRC’s Office of Education with technology-based assistance of these regional educators and students as they conduct their investigations.  Other projects include involvement with Langley’s Atmospheric Sciences Division by developing online activities and training modules for the Student Cloud Observations OnLine (S’COOL) project and Langley’s GLOBE ozone measurement project.  Both of these programs will make remotely-sensed data available and understandable to our educational audience.

3.) In support of the previous projects, more basic technology-based research will be conducted.  NASA Langley will continue with the Digital Multimedia Testbed, seeking to develop a distributed, streaming media infrastructure capable of serving thousands of simultaneous users with the primary goal of disseminating NASA audio and video information.  Additionally, by partnering with LaRC researchers and K-12 educators, the application of virtual reality (VR) technologies to K-12 education will be studied including the application of consumer, haptic interfaces, workstation-based three-dimensional simulations, and immersive three-dimensional environments to high school physics and chemistry education.  The goal of this work is to determine the effectiveness of these technologies in K-12 education.

V.  Assessment: How Effective Are We?
Evaluation is a critical element in determining both the effectiveness of existing LTP programs as well as identifying future directions for work.  The development of the proposed online projects will be evaluated during their inception and implementation by K-12 teachers, and where appropriate, by student evaluators under the direction of classroom teachers.  In addition to this formative evaluation, data will be collected via online and direct mail surveys under the direction of one or more doctoral students.  Program data will be evaluated to determine the effectiveness of the various online and video modules and to identify any patterns within the data that may be of use in future LTP or NASA programs.  LaRC LTP will also support NASA’s partnership with NSTA in the development of a system (sciLINKS) which links online content in technical and scientific areas to printed student textbooks. As part of this team, an overall report on the general quality and effectiveness of NASA web sites including guidelines for future web-based development will be generated.  The ongoing evaluation process will assist program developers in identifying when more advanced or more simplistic technology solutions may be better able to convey difficult concepts and content, or when more advanced technologies can be used to increase the project’s effectiveness by promoting meaningful collaboration between program participants.

VI. Timeline: When Will It Be Done?

The following elements are critical milestones for the proposed work:

1.) NASA Why Files web site operational



November 1999

2.) CONNECT Module 1 Complete




October 1999

3.) CONNECT Module 2 Complete




November 1999

4.) CONNECT Module 3 Complete




January 1999

5.) CONNECT Module 4 Complete




March 1999

6.) CONNECT data analysis complete and documented

July 1999

7.) Revised EarthKAM website operational



January 1999

8.) GLOBE Ozone data collection system online


October 1999

9.) Initial haptics module complete and documented

December 1999

10.) NASA web site review complete and documented

August 1999

VI. Budget:  How Much Will It Cost?

Labor:

1 Civil Servant


$75K (Not funded via LTP) 

1 Contractor 


$50K

2 graduate students


$60K

1 IPA


$50K

K-12 teacher support/workshops


$15K

Summer students


$10K

Hardware & software


$35K

Travel:

Civil Servant:


$10K (Not funded via LTP)

Contractor:


$10K


TOTAL:

$230K (LTP)  $85K (LaRC)
