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FINAL WIRED Phase II PROJECT REPORT
Subgrantee’s Organization Name: Association of Experimental Rocketry of the Pacific (AeroPac) and California Space Authority (CSA)
Project Number and Name: 3.3, Phase II - Demonstration of a Virtual Classroom Tool ______
Contact Person: Nick Pelster
Contact Phone Number including extension: (805)349-2633 x123
A. Project Information
1. Describe your final project activities October 1 – November 30:
Created video and presentation of student participation activities conducted at ARLISS launches in Sep09. Reviewed and refined video and presentations to emphasize the role and capabilities of the VC system.  Video and presentation delivered and posted to demonstrate VC capability.

Refined the VC system user interface with additional functionality and display characteristics.  Assisted with the integration of the user interface with the CSEC. 

Developed and documented general observations and recommendations on the overall VC system and concept of operations.  Provided some specific recommendations on future improvements/upgrades to the VC system and the user interface in order to improve the functionality of the capability.  Identified several potential follow-on sustainability ideas.
2. Give a brief description of Project 3.3, Phase II and your organization’s role (Scope of Work) within it
The primary objective of this project was to demonstrate the Virtual Classroom (VC) system capability.  The VC system is designed to remotely capture and transmit real-time voice, video and data over the internet. This capability allows a classroom of students the ability to operate in a control room type of environment for launches and test flights conducted at remote locations throughout the world. Students and other interested parties located geographically independent of the remote launch and flight areas have the ability to utilize audio/video from two sources, track and analyze flight data in real-time, and communicate back to the remote location.
The main activities performed by project participants were:

· The satellite backbone enhancement task investigated and improved the performance of the VC’s Internet access via the satellite backbone link.   This was noted as a limitation of the initial capability and tuning and enhancement to improve performance was required.  

· The interface augmentation task included all of the effort needed to cost effectively improve the interface between the virtual classroom elements and the operators and users of the capability.  This required effort to explore existing interfaces, refine the concept of operation and enhance the interfaces to improve the overall operator and user experience.  
· The mobile cart integration task completed the system integration of components for a mobile data collection platform and demonstrated its capability to perform remote video and networking to capture events at the remote site.   
· The preliminary demonstration task operated the VC capability during a rocket launch or other similar event.  This demonstration incorporated all VC elements including a mock-up of a classroom with participating students.  The preliminary demonstration implemented recent enhancements and capitalized on the initial interface augmentations.  

· The final demonstration task operated the VC capability during a rocket launch event or other similar event.  This demonstration incorporated all VC elements and included participating students.  This final demonstration implemented all the enhancements and demonstrated the full VC capability to serve as an exhibit for the outreach activities to support follow-on sustainment.  

· The outreach task included all efforts to advertise and promote the VC capability to the educational community and to potential future sponsors.  The target for this outreach was organizations and entities promoting improved STEM education and supporters of the small rocket/payload community.      
3. Please indicate the cumulative amount of your partner expenditures on this project in 2009 
AeroPac Expenditures - $50,000

4. List and describe your project products/deliverables. Attach now if not previously provided WIRED Program Manager.
The main significant “product” was the demonstration of an enhanced VC capability.  Over the last few years, Stanford worked with San Jose State University (SJSU) and industry mentors to develop a capability to remotely capture and transmit real-time voice, video and data over the internet.  This capability was intended to allow a classroom of students to operate in a control room type of environment for launches conducted at remote locations throughout the world.  This project was intended to enhance the capability and demonstrate the operational functionality.  The main deliverable was a presentation that describes the capability with actual examples of how it was demonstrated.
5. Describe your key accomplishments in the areas of Innovation Support, Supplier Competitiveness and/or Talent Development on this project and their importance to the Corridor, the State, the nation.  What about the outcomes was “transformational”?
· AeroPac enhanced the previously developed prototype VC system.  The system was developed to provide a capability for a classroom to experience a launch remotely in a virtual environment over the internet.  The enhancements to the system improved internet connectivity, the ability of the users to easily interface with the system and each other, and mobility of operations at remote locations.

· AeroPac and CSA organized and conducted a demonstration of the VC capability with groups of students utilizing the capability in the Nevada desert during ARLISS (A Rocket Launch for International Student Satellites) launches in Sep 2009.

· The transformational aspect of these accomplishments is the ability of multiple students and interested parties to participate in launch activities at a remote site.  This virtual participation is possible with any student or group that has access to the internet.

6. Were any of your organization’s policies or processes reviewed, refined or changed as a result of this WIRED project? If so, please explain how and why.

Not applicable.

7.  If your project involved a literature review, indicate up to five key readings that impacted your project, explaining significance.

Not applicable.

8. List key local and regional relationships/partnerships you built or enhanced through this project, indicating the potential or current impact of these on your local/regional workforce, education or economic development domains

	Relationship
	Nature of Org/Group
	WIRED Activity Involved
	Relationship Started or Enhanced?
	Impact on workforce, education or economic development?

	AeroPac
	Private Non-profit
	3.3, Ph II
	Enhanced
	Improved access to launches for the educational community

	Stanford University
	Private Education
	3.3, Ph II
	Enhanced
	Improved educational opportunities for students

	San Jose State University
	Public Education
	3.3, Ph II
	Enhanced
	Improved educational opportunities for students

	New Hampshire High School
	Education
	3.3, Ph II
	Started
	Improved educational opportunities for students

	
	
	
	
	


9.  In your work on this project, are there statewide or national associations or consortia with which you have interfaced? Please list,  explain nature of the interface and indicate whether interface will continue.

	State or Nat’l Association, Organization or Consortia
	Nature of Org/Group
	WIRED Activity Involved
	Relationship Started or Enhanced?
	Impact on broader workforce, education or economic development?

	Small Satellite
	Community of Interest
	3.3, Ph II
	Enhanced
	Supported the improvement of the relationship between education and small satellite technology development.

	
	
	
	
	


10. Please list any major presentations you have given related to this project, describing the nature of the audience and type of presentation (keynote, panel or workshop presentation, radio/television interview, etc.)

Not Applicable.

11. Please list and describe any white papers, monographs, studies, reports, surveys, etc. developed by your organization or your subcontractor, describing the purpose and nature of the document.
Not applicable.

12. Please recount the story of one worker or education, workforce, or economic development professional whose work or life was significantly enhanced or positively altered by interface with your work on this project or as a result of your work this project (worker can be you, a colleague, a dislocated worker, an adult student, etc.)

The following recount was provided by the instructor of the group of New Hampshire high school students who utilized the VC capability while participating in ARLISS.  This not only positively affected the instructor’s ability to teach, it also positively affected all of the students involved.
“As an educator for nearly 30 years I firmly believe there is no better way for students to learn than hands-on, interactive learning. The ARLISS project gave our team the opportunity to design, build and then launch a small low-altitude atmospheric sampling satellite in a really big rocket, effectively integrating science, engineering, technology and mathematics in one great project. But the Virtual Classroom project link allowed us to expand what we discovered and learned 20-fold, since students from our small rural New Hampshire school (and their parents!) watched what we were doing in Nevada live-time, then helped us analyze the data almost instantaneously. The Virtual Classroom link provided the opportunity to capture the interest and imagination of nearly 100 students over a thousand miles away... no small accomplishment if you understand classroom and educational dynamics.

Half of our team was comprised of students who have been involved in our school's rocketry programs for the past five years. They include this year's valedictorian and salutatorian; and both are applying to universities where they plan to study engineering and science, in large part because of their involvement with projects like ARLISS. The rest of our team was comprised of students new to the program, and the ARLISS and Virtual Classroom projects most certainly captured their interest and excitement.

Because of this excellent program nearly 100 New Hampshire students were introduced to aerospace engineering in a very positive and engaging way. I would encourage you and others who seek to capture the interest and imagination of younger students-- who will fill the empty shoes of our retiring aerospace engineering workforce-- to continue to fund worthwhile projects like ARLISS and Virtual Classroom. My students and I certainly hope to have the opportunity to participate again next year. Thank you again on behalf of our team, our school, and our community.”
13. If applicable, list and describe any videos, websites, databases or software developed by your organization or subcontractor for this project
	Type/Name of Material Developed (video, website, dbase, software – name or link of video, site)
	Purpose/Use for WIRED project
	Potential Ongoing Use
	Sustainability Notes, if applicable
	Benefit to Partner, Region, State or Nation

	Virtual Classroom User Interface website
	Allows users remote from the launch audio/video interface capabilities with the personnel at the launch site
	Education and recruiting tool. 
	Marketing and outreach
	Provides users (students, teachers, classrooms, etc.) a communications interface to participate with remote activities. 

	Virtual Classroom Capabilities Demonstration video
	Provides a summary of the capability of the VC system and how it was demonstrated 
	Continued use on future amateur rocket launches and other events
	Sustainability plans in place, and continuing to pursue resources to implement
	Video provides an excellent summary of the current capability that can be utilized for outreach and sustainability purposes

	
	
	
	
	


14. If applicable, list and describe any curriculum, course outline, training manual or training provider resource guide developed with WIRED funding for this project
Not applicable.

15. Please indicate cumulative amount of other funds outside of WIRED resources you contributed during the life of the grant for this project.
There has been countless un-funded labor hours of in-kind support provided under this project by AeroPac and academic professionals.  It would be impossible to accurately calculate the value of all of the contributed hours for the project.  Very rough estimates using the amount of hours expended and modest labor rates would easily show at least $50,000 worth of non-billed labor resources contributing to the project objectives.

16. As you feel appropriate, please comment on promising approaches, best practices, lessons learned regarding any of the following:

· Project Management/Project Implementation

A. The demonstration of the virtual classroom system shows tremendous potential in providing exciting outreach to many students.  The ability to provide real-time audio, video and data from a launch site back to a classroom over the internet has the potential to significantly increase the amount of students engaged in any kind of launch program, anywhere in the world.
· Replication

A. Replication of activities similar to the demonstration of the virtual classroom capability are completely feasible.  ARLISS launches occur every year and provide a great opportunity for student involvement.  Additionally, many other student-oriented launches of high powered amateur rockets also provide an opportunity to replicate this type of activity.
B. Replication of virtual classroom system is also feasible. Interested entities could capitalize of the effort conducted under this project in order to configure and operate more systems allowing increased educational opportunities.
· Sustainability

A. Due to the capabilities of the VC system, and the ability to deliver launch-type of an environment to a classroom at low cost, ideas for follow-on funding is being pursued.  Several grants from multiple organizations have been submitted to utilize this capability for engaging students in STEM-related projects.  
17. My work, or my organization’s work has enabled the following Corridor WIRED metrics (as described in the Metrics Reporting Document, this project) to be achieved.

· Demonstration of virtual classroom pilot broadcasting capabilities to CSEC website (3.13) to students and others throughout the Corridor 

· Coordinated functionality of the VC user interface with CSEC developers and provided a capability description.  Ensured that VC user interface requirements were consistent with CSEC.  CSEC system was subsequently developed to advertise and capture any VC supported events.  VC broadcasting capabilities were demonstrated extensively during ARLISS launches in Sep 2009.
· Broadcasting of  student launch activity over virtual classroom broadcast equipment

· ARLISS launches, conducted in the remote Black Rock desert in Nevada, provided a perfect opportunity to demonstrate the VC capability to broadcast student launch activity.  The VC system was transported to the desert and configured for operations.  During the course of several days of launches, several students participated in the activities.  Students participating were from Stanford University, San Jose State University, a New Hampshire high school, several Japanese schools, and more.
· Expand the viewing capability to other universities outside of the Corridor to broaden the number of students benefiting from the Virtual Classroom capabilities

· Demonstrated global viewing capabilities from broadcasts accessible through the user interface on the web.  Students from New Hampshire and even Japan capitalized on the capability.
B. California Innovation Corridor WIRED Initiative

1. Did the Corridor discover any innovative solutions to economic and workforce development challenges? If so, describe.

The VC capability is an innovative solution created in an attempt to improve the educational experience for students to motivate them to become part of the engineering and scientific workforce. The VC capability has enormous potential to increase the amount of students involved in the hands-on, real-world launch programs conducted under this project.  Multiple classrooms of students can be involved with payload development efforts for launches.  These classrooms can then send representatives to the remote launch sites who can interface back to the classrooms in real-time through the VC capability.
2. Please share what you believe to be the Corridor WIRED project’s greatest accomplishments in any or all of the following areas:

· Innovation Support/Purposeful support for innovation and entrepreneurship
· Involving students in hands-on activities such as payload development and launch vehicle activities can drive students to be innovative in addressing real-world challenges.  This will motivate them to develop innovative solutions as a worker.  The VC capability has demonstrated the potential to outreach to many more students so that they can become involved in a hands-on space technology project and actually participate in a launch.
· Supply Chain Competitiveness/Continuity of progam/service outcomes across Corridor’s supplier training provider/support system

· Not applicable.

· Talent Development/Responsive, flexible education/workforce systems which anticipate and respond to global market changes, workforce needs across systems

· The VC system can provide a talent development outreach capability with rockets or other activities, working with students geographically independent of the remote launch areas.
3. Explain the “success stories” you feel the Corridor has to share around any or all of the following:

· Developing a regional economic development/innovation culture or ecosystem

· Giving students a hands-on educational experience breeds innovation.  The VC system provides incentive for a wider variety of students to get involved in rocket and payload development due to the increased ability to be engaged in the actual launch activities.  
· Transforming the public workforce system

· Not applicable.  
· Transforming education to better address required 21st Century workplace, high-tech, high-growth job skills/abilities

· The VC capability demonstrated on this project has the potential to engage multitudes of students in the hands-on, real-world launch programs.  Many students, from many different classes and locations, can be involved with payload development efforts for launches, and can interface with remote launch sites in real-time.

· Other

· Not applicable
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