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Vision and Mission:  
NASA is an investment in America’s future.  NASA’s mission is to advance and communicate scientific knowledge and understanding of our Earth and universe and to use the environment of space for research.  One of NASA’s important contributions to the nation is its commitment to educational excellence.  To support NASA’s education mission, the vision of the Johnson Space Center Learning Technologies Project (LTP) is to provide innovative Web-based applications that promote learning through hands-on exposure to design, synthesis and critical thinking activities in science, engineering and mathematics.  It is our mission to develop and disseminate unique Web applications that capitalize on NASA’s mission and technologies to promote learning.  In support of this mission, JSC LTP will leverage the scope and scalability of the Web to provide interactive, student-centered activities for learners on an international level.

Need the JSC Program Addresses
The NASA Implementation Plan for Education identifies the following educational technology objectives which the JSC LTP program supports:

Provide technology based teaching tools derived from the NASA mission

Utilize emerging technologies for educational and communication purposes

Involve educators in NASA mission through innovative technology 

Additional NASA Improvement Initiatives supported by JSC are as follows:

State-Based Focus

Enhanced Instructional Products and Dissemination

Support of Pre-service Education

Informal Education Outreach

Support of NASA’s Data Collection and Evaluation System EDCATS

JSC Program Objectives 

1.  Customer Impact Performance Goal:

JSC will prototype advanced technologies that serve as a catalyst for learning environment use of engineering and scientific data.  

Customer Impact Performance Indicators:

JSC will deliver three advanced technology applications that provide Internet-based multimedia interactive tools addressing national education standards. 

2. Customer Usability Performance Goal:

JSC will demonstrate integrated learning technology products in relevant

 educational environments.



Customer Usability Performance Indicators:

JSC will develop interactive multimedia technologies distributed to at least 75 learning environments such as schools, museums and science centers, community centers and aerospace education organizations per year.

3. Content and Learning Goals:

JSC will enable sustained use of LT technologies by the educational community.



Content and Learning Performance Indicators:

JSC applications will be infused into the educational community as a tool to enhance the learning in a content area or multidisciplinary setting in at least 75 learning environments such as schools, museums and science centers, community centers and aerospace education organizations per year.

Uses of Technology

In order to deliver educational content that engages students in real, interactive situations, it will be necessary to leverage technology developed by NASA to support space missions.  We are aggressively applying NASA core technologies to produce innovative educational products to enhance the classroom learning environment.  These key enabling technologies include 3-dimensional Virtual Reality Modeling Language (VRML), object-based simulation and artificial intelligence (AI) developed to support robotics on the International Space Station (ISS).  Our current and planned environments for ROVer Ranch exploit existing virtual reality models for the ISS as well as those available for planetary surfaces.  For future missions, it may be possible to use emerging technology to automatically construct such models from photographic sources.

Placing students in a virtual laboratory implies the need to collect, analyze, visualize and explain data from experiments.  NASA maintains a wide range of tools for performing such tasks.  We expect to identify and, if necessary, implement tools at the appropriate level that will enable students to perform these tasks.

Center Program Design

We expect to capitalize on our expertise in developing interactive, intelligent educational products delivered through the web to produce applications that provide learners with dynamic examples drawn from the NASA mission, which illustrate processes and concepts from science and mathematics.  Our debut simulation project – ROVer Ranch <http://prime.jsc.nasa.gov/ROV> – is a web-based robotics laboratory and simulation environment where students design, build and test digital robotic vehicles.  We will expand and generalize this effort to include the capability to simulate biological, chemical and physical experiments in a virtual environment.  We will also provide a capability to collect, visualize, analyze and model data from these simulations.  The key to simulation-based products is the inclusion of process with content.  Learners are able to test theories and explore relationships by interacting with the simulation world.  After they have observed a system, then they can close the learning loop by constructing mathematical models that explain the results that they see in the simulation.

Another key area where the JSC team can support the overall objectives for LTP is in the use of intelligent content delivery and assessment.  In order to support training of mission personnel, JSC developed early prototypes of Intelligent Computer Assisted Training systems, which use an AI rule base to track learners’ progress through performance of a task.  Similar technology could be employed to track the use of the simulations we propose to build.  ROVer Ranch already contains an embryonic form of this idea – the Bot Systems Check that inventories the student’s design for completeness and consistency.

We believe it likely that the next 10 years will see revolutionary change in our educational system, brought about by the decreasing cost of computers and bandwidth.  The development we see as key for this transition is the introduction of networked wireless handheld devices, which could become as common as digital watches are now.  A major current technological barrier to the use of handheld devices is the keyboard as an input device.  Voice recognition systems have been used successfully in industrial environments where keyboards are not practical.  Historically, the need for computer power has inhibited the spread of voice recognition technology to handheld devices, but such may not be the case in the future.  We will follow development of enabling technology, and seek out opportunities to partner with publishers and schools to pioneer intelligent delivery and assessment of content in a paperless classroom

Assessment/Evaluation 
Formative Evaluation
Since our project will push the limits of the technology, curriculum, and our own resources, it is particularly critical to involve teachers and students in all phases of design, development and deployment of our products.  We have an on-going relationship with the pre-service education program at the University of Houston, which has proved beneficial to our project, and the university.  In the near term, we will partner with Classroom Of The Future (COTF) to help us evaluate and improve ROVer Ranch.  As we construct products with increasing scope and complexity, we will seek a formal partnership arrangement with one or more schools and a commercial entity that will assist us directly with design and evaluation of our products.

In addition to external evaluation and design guidance from educators, we plan to include an internal mechanism in our products to serve as an aid to the teacher and student alike.  Project-based learning often proves difficult for educators to evaluate in contrast to fact-based learning which is readily amenable to measurement by standardized multiple choice tests.  Often completion of the project is accepted as evidence of successful learning, but just a finished product may not yield any insight into the process by which the project was completed.  Moreover, there may not be any signposts to guide the student into a path toward successful completion.  Because the projects we are suggesting are computer simulations, we can use the analytical capabilities of the machine to track progress and if necessary, nudge the student toward the desired goal.  Concepts only partially mastered by the learner can be identified thus giving the teacher valuable information about how to target limited time and resources.

Design and Development Process

FY01:

Continue supporting 5,000 node Digital Audio Testbed (DAT5K).

Enhance ROVer Ranch by increasing the inventory of robotic parts.  

Expand the use of sensors and rule-based decisions.

Deliver a new mission and environment based on exploration of a planetary surface.

Prototype stand-alone simulations of standard physical experiments as initial phase of virtual science lab (VSL).

FY02:

Continue to support DAT5K or other streaming media initiative.

Continue to support and enhance ROVer Ranch.

Pilot test experiments for VSL.

Prototype tracking mechanism to evaluate learners’ performance.

Prototype tool to gather, display and model data from ROVer Ranch and virtual experiments.

FY03:

Continue to support DAT5K or other streaming media initiative.

Continue to support and enhance ROVer Ranch.

Deliver a new mission and Environment for ROVer Ranch based on TBD

Integrate data collection, visualization and modeling tool into ROVer Ranch and VSL.

Pilot test performance tracking system for ROVer Ranch and VSL.

Investigate use of voice recognition technology.

FY 04:

Continue to support DAT5K or other streaming media initiative.

Continue to support and enhance ROVer Ranch.

Deliver a new mission and Environment for ROVer Ranch based on TBD

Deploy production version of VSL.

Validate learning through automated assessment component of ROVer Ranch and VSL.

Prototype application using voice recognition.

Contingent on forging a suitable partnership to leverage the required resources, explore content delivery and assessment based on handheld wireless devices.

FY 05:

Continue to support DAT5K or other streaming media initiative.

Continue to support and enhance ROVer Ranch.

Continue to support and enhance VSL.

Contingent on required partnership arrangement, develop content delivery and assessment system based on handheld wireless devices.


Pilot Testing

FY02

Pilot test experiments for VSL.

FY03

Pilot test performance tracking system for ROVer Ranch and VSL.


Milestones  
Center Milestone #
Milestone
Date

4.2.1.JSC.1
Produce telepresence technology for education
09/30/02

4.2.5.JSC.2
Produce cutting edge interactive online course for sensory impaired
09/30/03

4.4.9.JSC.3
Develop voice recognition interfaces for education
09/30/04

5.2.3.JSC.4
Develop new school partnerships through LT tasks
09/30/01

6.4.5.JSC.5
Establish impact of classroom-ready prototype technologies for utilizing artificial intelligence
09/30/05

6.4.6.JSC.6
Integrate classroom-ready prototype component technologies for education and establish impact
09/30/05

7.3.3.JSC.7
Authenticate schools using LT technology
09/30/05





Budget 

FY 2001


4.2.1.JSC.1
200K$

5.2.3.JSC.4
50K$

     Total JSC costs (2001):
250K$

FY 2002


4.2.1.JSC.1
200K$

4.2.5.JSC.2
50K$

     Total JSC costs (2002):
250K$

FY 2003


4.2.5.JSC.2
100K$

4.4.9.JSC.3
150K$

     Total JSC costs (2003):
250K$

FY 2004


4.4.9.JSC.3
100K$

6.4.5.JSC.5
150K$

     Total JSC costs (2004):
250K$

FY 2005


6.4.5.JSC.5
100K$

6.4.6.JSC.6
100K$

7.3.3.JSC.7
50K$

     Total JSC costs (2005):
250K$

Appendix I.

LT Target Metrics

Metric
Number

Awards & recognition         
3

# of hits  
250K

# of activities           
3

# of papers             
3

# of schools    
75

8

2/6/01

