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Vision and Mission:
We are a leader in the innovative development and appropriate application of technology to the educational process using NASA’s unique personnel and information resources.

Need or Problem the Center Program Addresses 

In a culture inundated by technology it has become difficult to determine what technology is both necessary and appropriate to the instructional process in America’s K-12 schools and homes.  NASA Langley’s Learning Technologies Project seeks to develop, evaluate, apply, and disseminate technologies that are effective at improving the educational process through the use of unique NASA information.
A. Center Program Objectives for: Haptic Technology
Research into the application of technology-based devices that provide touch-based feedback to the user will be applied to traditional math and science content.  The goal of this effort is to determine if commercially available, economical haptic technology is an effective instructional tool in K-12 classrooms.  Computer simulations will be created that allow students to modify the physical properties of an environment and then feel the effect of their changes.  Initial work will focus on the creation of math/science-based simulations and the development of student-friendly interfaces.  After evaluation and revision of these interfaces, work will focus on the adaptation of the technology to related NASA projects including remote exploration simulations.

1. Customer Impact Performance Goal:  

Demonstrate improved comprehension of science and math principles through the use of haptic-based instructional modules.

Customer Impact Performance Indicators:

Pre- and post-testing will be used to determine the effectiveness of the haptic modules along with educator surveys.

2.  Customer Usability Performance Goal:

Develop haptic simulations which are easy to install and use.

Customer Usability Performance Indicators:

User surveys will be conducted to determine the usability of these simulations.

3.  Content and Learning Goals:

The initial target audience for these simulations will be elementary and middle school students with content based upon national math and science standards.

Content and Learning Performance Indicators:

Pre- and post-testing will be used to determine the effectiveness of the haptic modules

4.  Other Goals:

Results of this work will be communicated in professional journals and collaboration with other will be sought.

Other Performance Indicators:

Published papers, conferences attended, and collaborations with other research or educational institutions will indicate success in these areas.

Uses of Technology

This technology can be applied equally well in elementary and middle school classrooms as well as in homes by educators and parents involved with teaching or tutoring students in math and science concepts.

Assessment/Evaluation 
Formative Evaluation


Formative evaluation is an ongoing process in the life of LaRC LTP efforts.  An initial formative evaluation will be completed by August 2001, with follow-on evaluations occurring as needed in the development process.

Design and Development Process


(See above)

Pilot Testing


Pilot testing for the initial modules will take place between October 2001- and March 2002.  Testing of follow-on simulations will take place during February-April 2005.

B. Center Program Objectives for: Streaming Media 
Through the use of developing on-line animation and streaming media technologies, instructional units will be created which illustrate NASA programs, missions, or technologies, while communicating science, math, technology, and/or geography principles.  Initial evaluation of this work will yield direction as to which technologies to focus on developing or applying in future projects.  In addition, the infrastructure to support NASA Langley’s participation in a multi-center streaming media network will be researched and installed.

1.  Customer Impact Performance Goal:  

Demonstrate improved comprehension of science and math principles through the use of haptic-based instructional modules.
Customer Impact Performance Indicators:

Pre- and post-testing will be used to determine the effectiveness of the haptic modules along with educator surveys

2.  Customer Usability Performance Goal:

Develop units that operate at a satisfactory level at multiple bandwidths

Customer Usability Performance Indicators:

User feedback on their experience using the units will be used to gauge usability

3.  Content and Learning Goals:

Content will be focused at elementary age students with NASA-related content drawn from National math, science, technology and/or geography standards.

Content and Learning Performance Indicators:

Pre- and post-testing will be used to determine the effectiveness of these media units in addition to surveys of educators

Uses of Technology

This technology can be applied equally well in elementary and middle school classrooms as well as in homes by educators and parents involved with teaching or tutoring students.
Assessment/Evaluation 
Formative Evaluation


Formative evaluation is an ongoing process in the life of LaRC LTP efforts.  Initial formative evaluations of the initial segments will take place during March and September of 2001 with follow-on evaluations occurring as needed in the development process as new technologies or methods are implemented.

Design and Development Process


(See above)

Pilot Testing


Pilot testing for the initial units will occur between February 2002- and April 2002.  While future pilot testing will based upon the results of this initial phase, deployment of the final set of programs is scheduled for September 2003.

C. Center Program Objectives for: Instructional Technology
LTP will develop and implement the online component of the NASA “Why?” Files, integrating new and existing web-based technologies to create a problem-based learning (PBL) environment for elementary age students.  Initial work will focus on adapting PBL strategies for use on the web, in addition to developing support for educators seeking to use PBL and emerging technologies I the classroom of home. Work in succeeding years will focus on developing collaboration among geographically diverse student groups
1. Customer Impact Performance Goal:  

This project seeks to provide appropriate technology training for educators as well as problem-based learning opportunities for students.

Customer Impact Performance Indicators:

A formal evaluation will be conducted to determine the impact of this program.

2.  Customer Usability Performance Goal:

Develop web-based resources and technology that is easily used in homes and k-12 classrooms

Customer Usability Performance Indicators:

User surveys will be conducted to determine the usability of this product.

3.  Content and Learning Goals:

The target audience for these programs is elementary school students.  Content will be based upon national standards.

Content and Learning Performance Indicators:

A formal evaluation will be used to determine how effectively the content helps the intended audience grasp the learning objectives of the program.

4.  Other Goals:

Results of this work will be communicated in professional journals and conferences

Other Performance Indicators:

Published papers and conferences attended will indicate success in these areas.

Uses of Technology

This program is designed for use in both elementary school classrooms as well as in homes by educators and parents.

Assessment/Evaluation 
Formative Evaluation


Formative evaluation is an ongoing process in the life of LaRC LTP efforts.  An initial formative evaluation will be completed for one entire show (video, educator’s guide, and web site) during the Spring of 2001.  Tools created for this evaluation will be used in formative evaluation of future shows.

Design and Development Process


(See above)

Pilot Testing


Pilot testing will take place throughout the entire initial season with a summative evaluation occurring at the conclusion of the first season (April 2001)  Summative evaluation will then take place at the conclusion of each succeeding season.

Center Program Design

The NASA Langley Learning Technologies Project is part of the Computational Aerosciences Team under the Aerospace Systems, Concepts, and Analysis Competency.  One Civil Servant leads the LTP program elements listed above, with support from a professional educator detailed to NASA.  Partnerships with Universities through the Graduate Student Research Program and contracts/grants are also used to accomplish program milestones.  NASA Langley Researchers and Scientists serve as technical experts and content reviewers as needed.

Milestones  
Center Milestone #
Milestone
Date

4.2.3.LaRC.1
NASA “Why?” Files Year 1 Complete
04/30/01

4.2.4.LaRC.2
Haptic Modules Pilot Tested
04/30/02

4.2.3.LaRC.3
NASA “Why?” Files Year 2 Complete
08/30/02

5.2.3.LaRC.4
New School Partnerships
06/30/01

7.3.3.LaRC.5
Authenticate Schools Using LT Technology
09/30/05

LaRC.6
Streaming Media/Animation Modules Complete
09/30/04

LaRC.7
NASA “Why?” Files Year 3 Complete
08/30/03

LaRC.8
Exploration Haptic Modules Complete
06/30/05

Budget 

FY 2001


4.2.3.LaRC.1
$90

4.2.4.LaRC.2
$60

5.2.3.LaRC.4
$40

4.2.3.LaRC.3
$20

LaRC.6
$20

     Total ROC costs (2001):
$230

FY 2002


4.2.3.LaRC.3
$95

4.2.4.LaRC.2
$75

LaRC.6
$60

     Total ROC costs (2002):
$230

FY 2003


LaRC.6
$70

LaRC.7
95

LaRC.8
$65

     Total ROC costs (2003):
$230

FY 2004


LaRC.6
$110

LaRC.8
$120

     Total ROC costs (2004):
$230

FY 2005


7.3.3.LaRC.5
$100

LaRC.8
$130

     Total ROC costs (2005):
$230

Appendix I.

LT Target Metrics

Metric
 ARC     DFRC     GSFC     KSC     JPL
JSC
LaRC
GRC
MSFC
SSC

Awards

& recog-

nition         0           5            2
           2
0
  3
 2
   2
   2
   0

# of hits  500K     150K    160K      50K    310K     215K   230K    220K     50K
50K

# of acti-

vities           5           2            2
0
3
  2
  2
   2
    0
   0

# of pa- 

pers             5          2            2
            0
3
  2
   2
   2
    0
   0

# of 

schools    150        59          48          19         93
 65
  60
  66
   19
  19 

9
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