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Vision and Mission: Overview of the ARC Program 
Quest brings NASA people and science into classrooms via integration of on-line technologies.  This project continues to be the focal point for the NASA Ames Learning Technology Project.  

NASA Quest is at the beginning of a transformation designed to strengthen its core mission in service to the educational technology community.  NASA Quest has been at the forefront of education technology.  Having pioneered the educational use of the internet in K-12 classrooms, Quest is now one of NASA’s most popular web sites.  Over the years, Quest has evolved both an extensive user community and a robust set of internet-based educational services, including live events with NASA professionals via chats, forums and webcasts, biographies, field journals, Q&A services and discussion lists.  These services are applied to several different content areas within NASA Quest, such as Space Team Online, Aerospace Team Online, Space Scientists Online and Women of NASA.  

Quest is now poised to leverage these strengths for the next five years.  In FY00, the Quest staff was streamlined and merged with the Ames Education Multimedia Team.  Quest and multimedia have been joined to form the Ames Education Technology Team (AETT).  This reorganization gives Quest access to new skills in multimedia programming, graphic arts, educational standards and curriculum development, thereby strengthening the Quest team in terms of both the technology and educational components of our mission.  Cross-training of personnel will expand available skilled staff pool to deliver Quest programs.

In the near term, the AETT will enhance the Quest online services by creating a more functional web site and exploring the integration of new multi-media products.  The AETT will increase efficiency by adopting state-of-the-art web site maintenance tools, and by consolidating redundant Quest services.  The AETT will re-establish Quest at the forefront of education technology by beginning an R&D test-bed activity exploring virtual collaborative environments and handicapped access to internet-based resources.

NASA Quest addresses twelve objectives outlined in the “NASA Implementation Plan for Education 1999-2003” (see Appendix II).


Need Addressed by the ARC Program
The ARC Program addresses the following needs:

· Affirms use of internet in the classroom for educational purposes

· Supports standards-based education

· Supports involvement of women & minorities

· Expand general functionality of Quest website

· Enhance accessibility (compliance with ADA)

· Enhance multiple language capability

· Enhance interactivity (collaborative environments)

· Integrate and enhance multimedia capability (supports visual & learning style preferences)

ARC Program Goals 
The ARC Program objectives for FY2001-2005, with an emphasis on FY2001, are to:

· Enhance Quest on-line services.

· Expand Quest content areas.

· Increase efficiency of Quest operations.

· Expand Quest user community.

· Evaluate effectiveness of Quest services.

· Establish Quest R&D test-bed activities.

1. Customer Impact Performance Goal: Enhance Quest on-line services. 

NASA Quest is undergoing a series of major improvements to its online services, including a major redesign of the Quest web site with an emphasis on meeting NASA handicapped access goals; improving the integration of Quest services; and evaluation/upgrade of LTC technologies.  NASA Quest will also continue to focus on producing live events to bring NASA people and science into classrooms.  The Quest team will continue to evaluate the web site throughout the term of this proposal in order to continually improve its usability, incorporate new technology and integrate new educational products and services.

Objectives:

1. Redesign the Quest web site to enhance site usability/information access and to improve look and feel of site.

2. Ensure compliance of web site with handicapped access guidelines provided by NASA.

3. Improve integration of Quest services by packaging live events with on-line information, activities and teacher resources.

4. Evaluate and upgrade LTC technologies.

5. Continue to produce high-quality live events as a focal point for NASA Quest services.

6. Conduct annual evaluation of web site design.

7. Integrate education technology multi-media products into NASA Quest.

Customer Impact Performance Indicators:  

Enhancement of the Quest web site will strengthen a primary dissemination mechanism for LT tools, technology and internet-based products into the classroom.  The AETT will deliver LT services via the NASA Quest web site to at least 150 learning environments per year.

Metrics for the customer impact goals include number of web site hits and number of schools reached each year.  Milestones associated with customer impact goals include:

· Complete Quest web site redesign by 11/1/00.

· Ensure compliance of Quest top-level pages with respect to Priority One access standards by 11/1/00.

· Complete evaluation of LTC technologies by 12/01/00.

· Draft proposal for funding of LTC technology upgrades by 12/15/00.
2. Customer Usability Performance Goal: Establish Quest R&D test-bed activities.

Quest strives to re-establish itself at the forefront of education technology by beginning a new R&D test-bed plan to explore such topics as virtual collaborative environments and handicapped access to internet-based resources.  

Objectives:

1. Establish R&D testbed for a NASA Quest Virtual Collaborative Educational Environment project.

2. Establish R&D testbed for a NASA Quest project to explore handicapped access to internet resources.

Customer Usability Performance Indicators:

The R&D testbed will result in development of software modules or systems to enhance usability of LT products and services. Metrics for customer usability goals include number of research papers.  Milestones associated with customer usability goals include:

· Draft R&D research goals for Virtual Collaborative Educational Environments project by 12/01/01.

· Establish R&D partnerships for Virtual Collaborative Educational Environments project by 3/01/02.
3. Content and Learning Goals: Expand Quest content areas.

NASA Quest has historically delivered educational information in four major content areas: Space Team Online (aligned with NASA HEDS enterprise); Aerospace Team Online (aligned with NASA Aerospace Technology enterprise); Space Scientists Online (aligned with NASA Space Science enterprise); and Women of NASA (aligned with NASA EEO goals).  In FY01, NASA Quest will expand Space Scientists Online into two new content areas: Solar System Online (with an emphasis on NASA planetary missions) and Deep Space Online (with an emphasis on NASA astronomy missions).  In addition, Quest plans to expand its content areas to include NASA’s Astrobiology Program.  Quest will add new content based on the Earth Science enterprise and significant crosscutting R&D such as Information Technology.

Objectives:

1. Continue to produce content and live events for Space Team Online, Aerospace Team Online and Women of NASA.

2. Create new Quest content area (Solar System Online) for NASA planetary missions.

3. Create new Quest content area (Deep Space Online) for NASA astronomy missions.

4. Create new Quest content area for NASA Astrobiology program.
5. Explore new content areas related to other NASA enterprises/missions.


Content and Learning Performance Indicators:
Milestones associated with content and learning performance goals include:

· Bring Solar System Online area up on web site and begin producing live events by 11/1/00.

· Bring Deep Space Online area up on web site and begin producing live events by 11/1/00.

· Develop plan for Astrobiology content by 2/15/00. 

· Draft proposal for funding of Astrobiology content development by 3/01/01.


4a. Other Goals: Expand Quest user community.

NASA Quest already enjoys serving one of the largest user communities in the NASA education network.  During the term of this proposal, the AETT will establish new partnerships to increase our user community even more.  The focus of our new partnerships will be institutions that specialize in providing teacher resources and training.  Specific targets for new partnerships include Classroom Connect, Chabot Space & Science Center (located in Oakland, CA) and The Tech Museum of Innovation  (located in San Jose, CA).  Quest will also seek partnerships with science centers around the country, including the Bishop Museum in Hawaii, Kansas Cosmodrome, Virginia Air & Space Center, Denver Space and Science Center and the Museum of Flight in Seattle.

Quest is currently finalizing a Space Act Agreement with Classroom Connect, the premier commercial provider of on-line teacher resources, in which the AETT will engage in collaborative development of week-long live events and accompanying teacher resources.  Classroom Connect will also fund NASA Quest travel to four high-visibility teacher conferences during FY01 as part of the agreement.  

Chabot Space & Science Center and the Tech Museum of Innovation are exciting new focal points for science education in the Bay Area. Both operate extensive educational programs, and also provide access to the general public.  The AETT has recently begun discussions with these organizations to explore the integration of NASA Quest into their teacher and public programs.  The AETT will also continue to explore additional new partnerships during the term of this proposal.  Potential future partners include the Discovery Channel, Nickelodeon Online, Disney and Apple.

NASA Quest will also strengthen its relationship with the existing network of NASA Educator Resource Centers.  In addition, Quest will develop new promotional materials to enhance our outreach efforts.

Objectives:

1. Form partnership with Classroom Connect to collaboratively develop live events and teacher resources, and joint participation in teacher conferences.

2. Form partnership with Chabot Space & Science Center to integrate NASA Quest into their teacher and public programs.

3. Form partnership with the Tech Museum of Innovation to integrate NASA Quest into their teacher and public programs.

4. Renew outreach efforts to NASA Educator Resource Centers.

5. Develop new Quest promotional materials.

4b. Other Goals: Increase efficiency of Quest operations.
NASA Quest needs to re-examine the methods by which it conducts its daily operations in light of new technologies that are available.  This is a necessary first step to freeing up the resources needed to engage in new activities such as the Quest R&D testbed.  

In order to increase the efficiency with which NASA Quest delivers its operational services, the AETT will adopt new technologies for web site maintenance. The NASA Quest web site comprises tens of thousands of content pages, and use of more rigorous methods coupled with state-of-the-art tools is necessary to maintain consistent style standards on the site and to save time on daily maintenance/update tasks.  

In addition, Quest staff will merge services previously provided by the separate Quest projects.  For example, the separate email distribution lists maintained separately by Space Team Online, Aerospace Team Online, and Women of NASA will be merged into one consolidated list.  

Objectives:

1. Evaluate and adopt new web site maintenance procedures/software tools. 

2. Train Quest staff in use of new site maintenance procedures/software tools. 
3. Merge services previously maintained by separate projects into consolidated Quest services.



Uses of Technology
NASA Quest utilizes several different web-based technologies to deliver LTP products and services to the educational community.  The core services provided by NASA Quest’s Learning Technology Channel (LTC) are live events delivered over the internet in the form of webcasts and chats.

 

Webcast Technology:  NASA Quest brings NASA people and missions into the classroom via live webcasts.  Some of the most popular webcasts include broadcast of shuttle launches, in which experts explain all aspects of the launch to teachers and students, tours of the International Space Station components and other NASA facilities, and demonstrations and discussions with NASA scientists and engineers.  Webcasts utilize streaming media technology, where video/audio input is delivered to users via the use of Real Media software.  Live feeds can be received from various sources, including on-base reverse RF feeds, CLI Codec machines ( ISDN based ), Polycom and PictureTel ( ISDN based ) phone line-style sources.  These are converted into signal for encoding and live streaming.  AETT staff work closely with operators at the NASA Ames Ground Station to decide the best engineering solution to use for a given events streaming requirements.   For each event, a file is named, the title of the event is chosen, the output port is selected, the speed(s) for encode are selected, the audio quality is selected, the archive is set up, the live stream is enabled and the patch is made from the source to the encoder once diagnostic tests have been run for Video/Audio quality.  The stream is monitored throughout it's duration, requiring that AETT and/or Ground Station staff check web page links, encoder status and output levels, and make on-the-fly contrast, brightness and hue adjustments to ensure high-quality output to the user.  While the source is being streamed live, it is also simultaneously archived and stored on the Quest web server.  Archived webcasts are a valuable service to Quest users who cannot view the live events at the time that they occur.

The use of the streaming services is simple and free to the recipient.   It requires that the user download the Real Media player from the company’s web site, and instructions for doing so are provided to users on the Quest website.  Once the user has loaded the Real Media player on their computer, they may access live events via a link on the Quest web site.


Other LTC Services:  NASA Quest also offers several live chats and forums every week.  Chats are also freely available to the user, and no downloading of software is necessary.  AETT currently utilizes custom software for live chats, where users type questions via a separate window in the Quest website, and experts answer the questions in real time.  Quest chats are also archived and available to educators as a static resource.  The AETT will continue to evaluate the chat software capabilities, including potential use of commercial software packages in the future.

Incorporating Multimedia into the Quest website:  The AETT will be researching, developing and integrating a variety of software applications over the course of the next five years.  The team will continue to design and develop rich dynamic interactive educational content and applications which may stand alone and/or become integrated into a Flash, Director Shockwave or Virtual Reality application to be used as part of a web environment.

There are many aspects of the NASA Quest website (such as a dynamic splash/index page, presentation of the educational content, navigation and highlighted features), which will be developed using the programs and features summarized below.

Flash has become the standard for producing high impact, vector based web experiences. Currently over 248 million web users can now viewing content developed within Flash.  This is one of the newest development tools the AETT uses to build advanced web applications using scripting, forms, and server-side connectivity. Flash can be disseminated as a stand-alone player, within a web page or through a Real Media player by integrating in conjunction with the media already being presented in a webcast.

Director Shockwave, a standard the AETT has used in development, has the versatility to be used as a stand-alone application or the solution for developing magnetic Internet educational experiences using powerful multimedia. By combining graphics, sound, animation, text, video and the ability to program streaming, multiuser, interactive Web content the AETT can produce interactive media that is easy to deploy to a variety of end platforms such as CD-ROM, DVD-ROM, and the web. The team can streamline the authoring process with centralized, automated functions that make it easier to manage assets, edit complex animations, build graphics on the fly, and create content for low- bandwidth delivery.

Dreamweaver has become an industry standard for professional website design, production and site maintenance, and is being evaluated by the AETT for use on the Quest website. By using Dreamweaver the team can develop ground-breaking sites, automate production, and enhance team efficiency. Benefits of the application include controlling code and accelerated work flow through integration with applications such as Microsoft Office.

Virtual Reality programs such as QTVR allow another level of experience for the user with limited bandwidth constrictions.  The team can utilize this type of technology for development of interface navigation throughout the site or within an application.



Center Program Design

The most important contribution Quest makes to supporting the overall LT Program objectives is as a prime dissemination mechanism for educational products and services.  As one of NASA’s most popular web sites, Quest is accessed between two and three million times each month – providing significant visibility to LT projects.  The Quest staff has established a strong and active rapport with the education community over the years by offering a robust set of internet-based educational services, including live events with NASA professionals via chats, forums and webcasts, biographies, field journals, Q&A services and discussion lists.  These services are applied to several different content areas within NASA Quest, such as Space Team Online, Aerospace Team Online, Space Scientists Online and Women of NASA – and these content areas are developed in collaboration with other NASA centers.  For example, many of the events featured in Space Team Online are produced in collaboration with groups at Kennedy Space Center and Johnson Space Center.  

Expanding and building the Quest user community continues to be a high priority.  The Quest team has regular interaction with educational users via email, discussion groups, on-line surveys, classroom visits and participation in educational conferences.  Promotion of Quest services is made using on-line resources, distribution of printed materials and by publication articles in a variety of newsletters, journals and magaizes.


In FY00, the Quest staff was streamlined and merged with the Ames Education Multimedia Team.  Quest and multimedia have been joined to form the Ames Education Technology Team (AETT).  This reorganization gives Quest access to new skills in multimedia programming, graphic arts, educational standards and curriculum development, thereby strengthening the Quest team in terms of both the technology and educational components of our mission.  Cross-training of personnel will expand available skilled staff pool to deliver Quest programs.


Assessment/Evaluation 

NASA Quest will establish a formal evaluation process in order to measure the effectiveness of Quest services in furthering education goals (based on the NASA Implementation Plan for Education) and national science, math and technology standards.  The overall assessment/evaluation process will be consistent with the Learning Technology Program customer definition and advocacy philosophy: Evaluation; Advisory Board Reviews; Conference Interactions; and Dissemination and Feedback.

The AETT will continue the annual on-line survey of users, which have been used in the past to evaluate the suite of services offered by Quest.  Evaluation of specific live events have also been conducted, and improved methods for conducting the educational evaluations will be explored.


Formative Evaluation
The AETT will institute formative evaluation processes to ensure enhanced relevance of products and services to the national science, math and technology standards.  This will be an evolutionary development.  However, the fundamental nature of NASA Quest – connecting NASA people and programs to students via the internet – makes data collection, which is essential to evaluation, challenging in light of COPPA regulations.  NASA quest will apply rigorous assessment of its products and services while strictly adhering to the COPPA regulations.


Design and Development Process

The AETT utilizes a variety of mechanisms to plan the evolution of NASA Quest.  Surveys and communication with stakeholders (both NASA education groups and Quest users) have been used extensively to evaluate Quest services.  During the next five years, the AETT will conduct more formal testing of the evolving Quest website using focus groups of teachers at Chabot Space & Science Center, the Tech Museum of Innovation and other venues.  In addition, the AETT will convene an advisory group to help guide future activities.


The AETT, consistent with Agency policies in program management, will use project and process management tools in the evaluation, design and development of projects.  All AETT members will be trained and coached in project management philosophy and tools, including evaluation & assessment, financial management, human resource management, risk management, etc.  This will provide enhanced reliability in setting and meeting milestones and delivering quality products.


Pilot Testing
Delivering new products and services will depend on expanded use of alpha/beta and pilot tests.  NASA Quest will draw on its extensive user community – Quest’s customer base - to perform these tests in advance of full rollout.  NASA Quest will seek to involve the education community whenever possible in concept formulation, design, and development of new products and services.  This process will be increasingly important as new technologies and website functionality is introduced.  During FY01, testing will be conducted at Chabot Space & Science Center, the Tech Museum of Innovation and the local Ames Aerospace Encounter facility.


 
ARC LTP Milestones

5.2.3.ARC.1 Perform outreach to 1000 schools and document same 12/00
4.2.5.ARC.2 Produce cutting edge interactive on-line course for the sensory impaired 1/01
4.2.1.ARC.3 Produce one telepresence technology 3/01
4.2.3.ARC.4 Disseminate with Project Office one simulation software package 4/01
4.2.4.ARC.5 Disseminate with Project Office one simulation software package with
haptic interface 7/01
4.2.2.ARC.6 Disseminate with Project Office one modeling software package 10/01
4.4.10.ARC.7 Collaborate with Project Office to initiate digital library tools 10/02
4.4.11.ARC.8 Collaborate with Project Office to initiate audio tools 6/03
4.4.7.ARC.9 Collaborate with Project Office to initiate 3-D tools 1/04
4.4.9 ARC.10 Collaborate with Project Office to initiate one voice interface tool 2/04
7.3.3.ARC.11 Catalog 1000 schools using LT products over a sustained period of two years and document same 6/05
ARC.12 Complete Quest web site redesign 11/1/00

ARC.13 Ensure compliance of Quest top-level pages with respect to Priority One access standards 11/1/00

ARC.14 Complete new Quest brochure and poster 11/01/00

ARC.15 Bring Solar System Online area up on web site and begin producing live events 12/1/00

ARC.16 Bring Deep Space Online area up on web site and begin producing live events 12/1/00

ARC.17 Complete evaluation of site maintenance tools 12/15/00

ARC.18 Complete training of staff 1/15/01
ARC.19 Complete evaluation of LTC technologies 2/01/01

ARC.20 Draft proposal for funding of LTC technology upgrades 3/01/00

ARC.21 Develop plan for Astrobiology content 3/15/00

ARC.22 Draft R&D research goals for Virtual Collaborative Educational Environments project 6/01/01

ARC.23 Draft proposal for funding of Astrobiology content development 7/01/01

ARC.24 Establish R&D partnerships for Virtual Collaborative Educational Environments project 3/01/02

Budget

FY 2001


5.2.3.ARC.1


4.2.5.ARC.2


4.2.1.ARC.3


4.2.3.ARC.4


4.2.4.ARC.5


ARC.12


ARC.13


ARC.14


ARC.15


ARC.16


ARC.17


ARC.18


ARC.19


ARC.20


ARC.21


ARC.22


ARC.23


Total ARC costs (2001)


FY 2002


4.2.2.ARC.6


ARC.24


(Total ARC costs (2002)


Total ARC costs (2002)


FY 2003


4.4.10.ARC.7


4.4.11.ARC.8


Total ARC costs (2003)


FY 2004


4.4.7.ARC.9


4.4.9 ARC.10


(Total ARC costs (2004)


FY 2005


7.3.3.ARC.11


(Total ARC costs (2005)


Appendix I.

LT Target Metrics

Metric
Number

Awards & recognition         
?

# of hits  
500K

# of activities           
5

# of papers             
5

# of schools    
150

Appendix II - Application of Quest Activities to NASA Education Program

NASA Quest specifically addresses twelve objectives stated in the “NASA Implementation Plan for Education 1999-2003”:

Teacher/Faculty Preparation and Enhancement

Objective 1 – To provide NASA mission-based programs that introduce the application of science, mathematics, geography, engineering and technology for use in student learning activities.
NASA Quest provides live interactive experiences for students to meet NASA professionals and learn about their work on NASA missions.  Quest also provides accompanying on-line information archives that include biographies of NASA professionals, field journals, Q&A services, archived chats, forums and webcasts, and other teacher resources.

Objective 3 – To encourage a “multiplier” effect to expand the benefits of the inservice program beyond participants to include additional educators.
Quest is targeting outreach activities to institutions specializing in teacher training, including Classroom Connect, Chabot Space & Science Center, and the Tech Museum of Innovation.  Quest will also promote its services at high-level teacher conferences.



Objective 4 – To provide access to and promote utilization of NASA-related materials and information resources.


Quest services are widely available via the internet at http://quest.arc.nasa.gov.  Outreach efforts to enhance access include promotion at conferences and dissemination of promotional materials at high-visibility institutions and NASA Educator Resource Centers.  Quest also provides live interactive teacher training sessions on the use of LTC technologies in the classroom.

Objective 5 – To increase the participation of underserved and under-utilized individuals and groups.
NASA Quest operates the Women of NASA program to introduce girls to female role models.

Curriculum Support and Dissemination

Objective 3 – To disseminate NASA instructional materials to educators by fully utilizing NASA’s distribution system for educators.


Quest distributes promotional materials to NASA Educator Resource Centers and Challenger Learning Centers.



Student Support

Objective 1 – To provide NASA mission experiences and information that are designed to promote students’ interest in science, mathematics, technology, and geography.


NASA Quest provides live interactive experiences for students to meet NASA professionals and learn about their work on NASA missions.  Quest also provides accompanying on-line information archives that include biographies of NASA professionals, field journals, Q&A services, archived chats, forums and webcasts, and other teacher resources.



Objective 2 – To provide exposure to NASA research and/or research experiences and activities to promote science, mathematics, technology, and geography.


The NASA Quest web site provides both archived information and live experiences with NASA researchers to a large number of classrooms.  The number of “hits” to the web site often exceeds 4 million/month during the school year.



Objective 3 – To provide support to the science and technology workforce pipleline by including greater participation of individuals who are under-represented in science, mathematics, technology, and geography in NASA student programs.


NASA Quest operates the Women of NASA program to introduce girls to female role models.



Objective 4 – To increase the number of NASA student support opportunities through partnerships and interagency cooperation and collaboration.


Quest is currently exploring partnerships with Classroom Connect, Chabot Space & Science Center, and the Tech Museum of Innovation to increase its user community.



Education Technology

Objective 1 – To produce technology-based teaching tools and strategies that are grounded in or derived from NASA mission.


NASA Quest provides live interactive experiences for students to meet NASA professionals and learn about their work on NASA missions by using advanced audio/video streaming technologies.  Quest also provides accompanying on-line information archives that include biographies of NASA professionals, field journals, Q&A services, archived chats, forums and webcasts, and other teacher resources in a state-of-the-art interactive web site.



Objective 2 – To use emerging technologies for, and apply existing technologies to, educational programs.


NASA Quest is ideally suited to provide in-service training for new NASA Educ. Products and services; also supports expanded activities such as Space Day, Nat’l Engineers Week, JASON, NEW, Rural NEW, etc.

Objective 4 – To involve educators in NASA missions through innovative uses of technologies.


NASA Quest through the LTC links educators & students to events and missions as they unfold (e.g. Shuttle/Space Station)

Appendix III:  Model of NASA Quest Programs and the NASA Enterprises it serves

NASA Enterprises

Quest Programs


Aerospace Technolgy
HEDS
Earth Science
Space Science
[new enterprise]

Aerospace Team Online
(





Space Team Online

(




Solar System Online



(


Deep Space Online



(


Astrobiology

Online



(
(

Learning Technologies Channel
(
(
(
(
(

Women of NASA
(
(
(
(
(

Biographies and Journals
(
(
(
(
(



