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1 Learning Technologies Project Office

	Principal Investigator
	Mark León

	Field Center/Institution/Grant or Cooperative Agreement Number
	NASA HPCC Learning Technologies Project Office

	Task Title
	Demonstrate Integrated Learning Technology Products In Relevant Educational Environments

	Reporting Period
	10/1/00 to 9/30/01


The Learning Technologies (LT) Project Office funds activities that use the National Information Infrastructure (that is, the Internet) and other technologies to foster reform and restructuring in math, science, computing, engineering, and technical education.  During FY'01 LT was managed by the High Performance Computing and Communications Program at the NASA Ames Research Center, Moffett Field, CA.  LT' Project activities are conducted in coordination with the NASA Education Division (Code FE) and within the Educational Technology category of NASA’s Implementation Plan for Education.

1.1 Summary

1.1.1 Goal

“To research and develop products and services that use NASA information and that facilitate the application of technology to enhance the educational process for formal and informal education and lifelong learning.”
1.1.2 Objective

· Demonstrate integrated learning technology products in relevant educational environments

· Production-ready breakthrough technologies that serve as a catalyst for learning environment use of engineering and scientific data.  

1.1.2.1 Program Milestones due in '01 with Project Milestones in FY'01

	Milestones
	Due
	Output Metrics

	5.2 Demonstrate integrated learning technology products in relevant educational environments.  (LT)
	9/01
	Developed interactive multimedia technologies distributed to at least 10,000 learning environments such as schools, museums and science centers, community centers and aerospace education organizations.


1.1.2.2 Program milestones due in '02 with Project Milestones in FY'01

	Milestones
	Due
	Output Metrics

	4.2 Production-ready breakthrough technologies that serve as a catalyst for learning environment use of engineering and scientific data (LT)
	9/02
	Five production-ready technology or application breakthroughs providing internet-based multimedia interactive tools addressing national education standards.


1.1.2.3 Project Milestones due in FY'01

	Milestones
	Due
	Output Metrics

	4.2.1 Produce telepresence technology for education.
	3/01
	Produce one telepresence technology.

	4.2.3 Produce simulation software based on NASA science for education.
	7/01
	Produce one simulation software package.

	4.2.4 Produce simulation software with haptic interfaces tied to education.
	4/01
	Produce one simulation software package with haptic interface.

	4.2.5 Produce cutting-edge interactive on-line course for the sensory-impaired.
	1/01
	Produce one course.

	5.2.1 Update LT 1998 database.
	1/01
	Authenticate 5000 schools.

	5.2.3 New School Partnerships through LT projects
	12/00
	Add 1000 schools to partnership.

	5.2.4 LT Internet Curriculum enhancement Kit III
	8/01
	Distribute to 2000 schools.


1.1.3 Activities
During FY'01, LT activities were conducted through:

· Regional Outreach Centers coordinated by the LT Project Office and consisting of a presence at ten NASA Centers nationwide.

· The LEARNERS Solicitation managed out of GSFC and composed of seven grants and cooperative agreements.

· Strategic Tasks consisting of Interagency Agreements, Memorandums of Understanding and other formal mechanisms to accomplish project milestones.

· A Technology Development Group within the Project Office responsible for implementing LT test beds to accomplish project milestones.

1.2 Evaluation of Task/Activities
1.2.1 Approach:

The effectiveness of LT Activities during FY'01 was assessed by Dr. William Van Dalsem, HPCC Program Manager while they were in progress.  Summary results were reported to the ARC Center Director, Dr. Harry McDonald.  Activities were examined in weekly meetings with HPCC Management and by the quarterly reporting of collected metrics and data.  Reports were also available concurrently to the NASA Headquarters Education Division.  Metrics included, but were not limited to:

· On-line: Web statistics (hits, Kb transferred, unique addresses) per month

· Off-line: Number of conferences and other external activities

· Number of schools and underserved schools served by LT projects

· Measurable and anecdotal data was gathered and reported in regular (monthly) submissions to the NASA EDCATS System; bimonthly teleconferences with the ICWG; Quarterly Reporting to the HPCC Program and the ARC management and through a final Annual Report (pending).  

· The HPCC Independent Annual Review Team also assessed the ongoing effectiveness of LT during FY '01.  While a formal on-site review was not conducted in FY'01, documentation and milestone-related materials were requested for viewing as follow-up to prior reviews.

1.2.2 Type of evaluation

LT Activities were evaluated for success by examining the processes used in distributing interactive multimedia technologies distributed to at least 10,000 learning environments.

1.2.3 Evaluation Process

The "learning environments" were identified in a database built from LT Project Office points of contact, contacts from LT Projects and the other Educational Technology Resources distributing LT Project.  Materials were collected, validated and recorded over the year.  Through reviews conducted by the assigned task managers and management review.

1.2.4 Outcome of the task/activities

As detailed in Section 3 below, the task of distributing to over 10,000 learning environments exceeded the projected performance expectations set at the beginning and is expected to exceed 17,000 by fiscal year end.

1.2.5 Impact of the task/activities

Impact of whether learning occurred or whether test scores improved was considered to be beyond the scope of the distribution approach.  It was felt that this assessment was best left to the educators and others that actually received the materials.  A future surveying of the recipients will be conducted.  We concluded that if ten percent of the educators receiving these materials are still using them after two years, then they have been successfully integrated into the respective curriculum.

1.2.6 Data collection procedures used

Summary data on metrics was provided monthly via the NASA EDCATS System.  Contact lists were solicited via e-mail and at the ICWG teleconferences from all LT-related resources.  Outreach to other agencies and organizations were performed by the Project Office Management.  The Master List of Contacts was compiled, validated, and expanded by Project Office Staff, with assistance from summer students and interns.  

1.2.7 Effectiveness of collection procedures used in measuring the Objectives

The collection procedures resulted in FY'01 objectives being exceeded by nearly 70% (as measured by the primary milestone).  Because of this, the collection method was deemed to have been very effective.  Data collection through reports on future Program Level milestones was also deemed effective in assessing ongoing performance towards the objective.

1.3 Comparison of actual performance with the projected performance

	Performance Target
	Target Assessment
	Actual Performance

	[LTP-5.2.3]

Add 1000 schools to partnership.  (12/00)
	Added 1,805 schools through outreach efforts conducted with Los Angeles County Office of Education (LACOE).  Filtered out 3,000 contacts from past LT Project Office activities.  Total: 4,805
	Significantly Exceeded Performance Target

	[LTP-5.2.1] 

Authenticate 5000 schools.  (1/01)
	Validated 4,805 prior contacts, added 830 Community Centers through outreach efforts with Housing and Urban development.  Added 2,340 Center-provided schools for a validated list of 7,975.  
	Significantly Exceeded Performance Target

	[LTP-4.2.5] 

Produce one course (1/01)
	Produced online, highly interactive event, collaboration that integrated video in which students engaged on two or more Quest technologies (chat, webcast, forum) while working toward an end goal.
	Significantly Exceeded Performance Target

	[LTP-4.2.1]

Produce one telepresence technology.  (3/01)
	SENSORS built a remote environment, designed curriculum and build a website.
	Significantly Exceeded Performance Target


	[LTP-4.2.4]

Produce one simulation software package with haptic interface.  (4/01) 
	Produced Space Station Docking Simulation software package with haptic Interface, and multiple haptic interfaces (relevant to devices, hardware, network capabilities).  Made software available to public and Discovery Channel Online for it's 12/00 special, significantly ahead of schedule.
	Significantly Exceeded Performance Target

	[LTP-4.2.3] 

Produce simulation software.  (7/01)
	Delivery Project SPACE Mars Simulation Search for Volcanoes and Craters, Beta Version
	Significantly Exceeded Performance Target

	[LTP-5.2.4] 

Distribute to 2000 schools (8/01)
	In addition to the 7,975 contacts, we added 4,700 contacts from center-based projects, another 4,500 from COTF for a total of 17,175
	Significantly Exceeded Performance Target


1.4 Data Sources

[LTP-5.2.3] Original LT Database, LACOE provided lists, EDCATS, project reports.

[LTP-5.2.1] Original LT Database, LACOE provided lists, EDCATS, project reports.

[LTP-4.2.5] EDCATS, Project Reports 

[LTP-4.2.1] EDCATS, Project Reports

[LTP-4.2.4] EDCATS, demos, Project Reports, user feedback

[LTP-4.2.3] EDCATS, demos, Project Reports, user feedback

[LTP-5.2.4] Original LT Database, LACOE provided lists, EDCATS, project reports.

1.5 Implications for the future

The work completed in FY'01 will provide the foundation for future Learning Technologies Project activities intended to positively impact lifelong learning through NASA content.  Some of the approaches to be taken to optimize impact include:

· FY'02 Transition Plan to more effective implementation of educational technology and an In-house RFP to provide a field of competition for educational technology projects

· LEARNERS II Solicitation to industry and academia to provide the best and brightest ideas to math and science education

· Observation and surveying to assure sustained use of LT Products

1.5.1 Future Program Milestones include:

	Milestones
	Due
	Output Metrics

	4.2 Production-ready breakthrough technologies that serve as a catalyst for learning environment use of engineering and scientific data (LT) 
	9/02
	Five production-ready technology or application breakthroughs providing internet-based multimedia interactive tools addressing national education standards.

[Progress noted in 3.1(c) above]

	4.4 Develop prototype of revolutionary multisensory, multimedia technology for education.  (LT)
	9/04
	Prototype technology for education with visual, auditory, motion and haptic interfaces and utilizing digital libraries and artificial intelligence.


Establish classroom-ready prototype technologies for education with visual, auditory, motion and haptic interfaces and utilizing digital libraries and artificial intelligence.  

	


	7.3 Enable sustained use of LT technologies by educational community.  (LT)
	9/05
	Technologies or applications shall be infused as a tool to enhance the learning in a content area or multidisciplinary setting in at least 1,000 learning environments such as schools, museums and science centers, community centers and aerospace education organizations.


1.5.2 Future Project Level Milestones

	Milestones
	Due
	Output Metrics

	4.2.2 Produce three-dimensional modeling software for education.
	10/01
	Produce one modeling software package.

	4.4.1 Solicit and implement LEARNERS II agreements with industry & academia (LT) 
	5/03
	Initiate new cooperative agreements or grants under the LEARNERS II.

	4.4.2 Select Human Exploration of Space grant.
	5/03
	Award one grant.

	4.4.3 Select Space Science grant.
	5/03
	Award one grant.


	4.4.4 Select Aerospace Technology grant.
	6/03
	Award one grant.

	4.4.5 Select Earth Science Grant.
	603
	Award one grant.

	4.4.6 Select one NASA Enterprise generic Grant.
	6/03
	Award one grant.

	4.4.7 Develop 3-D applications with viewing glasses for education.
	1/04
	Initiate three 3-D tools.

	4.4.8 Develop dual haptic glove technology.
	5/03
	Initiate two haptic tools.

	4.4.9 Develop voice recognition interfaces for education.
	2/04
	Initiate one voice interface tool.

	4.4.10 Develop digital library interfaces for educational interfaces.
	10/02
	Initiate five digital library tools.

	4.4.11 Develop state-of-the-art audio applications.
	6/03
	Initiate two audio tools.

	5.2.2 LT Internet Curriculum enhancement Kit II 
	10/01
	Distribute to 2000 schools.

	6.4.1 Establish impact of classroom-ready prototype technologies for education with visual interfaces.
	6/04
	Integrate one technology with visual interfaces into prototype.

	6.4.2 Establish impact of classroom-ready prototype technologies for education with auditory interfaces.
	2/04
	Integrate one technology with auditory interfaces into prototype.

	6.4.3 Establish impact of classroom-ready prototype technologies for education with motion and haptic I/F.
	4/04
	Integrate one technology with motion and haptic interfaces into prototype.

	6.4.4 Establish impact of classroom-ready prototype technologies for education utilizing digital libraries.
	12/03
	Integrate one technology utilizing digital libraries into prototype.

	6.4.5 Establish impact of classroom-ready prototype technologies for utilizing artificial intelligence.
	8/04
	Integrate one technology utilizing artificial intelligence into prototype.

	6.4.6 Integrate classroom-ready prototype component technologies for education and establish impact.
	5/05
	Integrate all five-component technologies into one interface into prototype.

	7.3.1 Survey LT school's database.
	6/03
	Survey all 10000 schools in LT's Database.  

	7.3.2 Develop a five-point matrix establishing a sustainable period of use.
	8/02
	Develop matrix.

	7.3.3 Authenticate schools using LT technology.
	6/05
	Catalog 1000 schools using LT products over a sustained period of two years.


2 NASA Quest

	Principal Investigator
	Christina O’Guinn

	Field Center/Institution/Grant or Cooperative Agreement Number
	NASA Ames Research Center

	Task Title
	NASA Quest

	Reporting Period
	10/1/00 to 9/30/01


2.1 Summary

2.1.1 Goals

· 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.
2.1.2 Objectives

	5.2.3.ARC.1 
	Perform outreach to 1000 schools and document same

	5.2.3.ARC.2 
	Expand Quest’s audience by 25%

	5.2.3.ARC.3 
	Complete Quest Web site re-design 

	5.2.3.ARC.4
	Test for usability/engagement; make revisions 

	5.2.3.ARC.5
	Ensure compliance of Quest with ADA, 508, and COPPA 

	5.2.3.ARC.6
	Complete and disseminate new Quest brochure/poster 

	5.2.3.ARC.7
	Complete plan for integration of Astrobiology content for school year.  

	5.2.3.ARC.8
	Create a new, combined updates list and increase list membership by 250 

	5.2.3.ARC.9
	Research effective techniques for building an online community of users complete plan for building a stronger Quest community for 01-02 school year.  

	4.2.1.ARC.10
	Produce one telepresence technology (providing internet-based multimedia interactive tools addressing national education standards).  

	4.2.1.ARC.11
	Provide instructional objectives and evaluation activities aligned with national education standards for 50% of Quest events.  

	4.2.1.ARC.12
	Provide standards-based lessons to accompany at least 3 events.  

	4.2.1.ARC.13
	Adapt AAAS Project 2061 criteria for creating standards-based curriculum to Quest technologies and develop event and lesson templates based on these criteria.  

	4.2.1.ARC.14
	Produce 1 online, highly interactive event or collaboration that integrate video In which students engage on two or more Quest technologies (chat, webcast, forum) while working toward an end goal.

	4.2.1.ARC.15
	Research collaboration software and complete a plan for a virtual collaborations 

	4.2.1.ARC.16
	Integrate video in 50% of 00/01 events and develop multimedia components for use in 3 01/02 events.

	7.3.3.ARC.17
	Authenticate schools using LT technology

	7.3.3.ARC.18 
	Train 200-300 teachers on the use of Quest technologies in the classroom.  

	7.3.3.ARC.19 
	Create a listserv for trained teachers for technical support and feedback during the 01/02 school year while the teachers begin to integrate Quest into their teaching.  

	7.3.3.ARC.20
	Enroll a sub-set of trained teachers in a long-term study of the use of Quest into their teaching.  


2.1.3 Activities

NASA Quest ended the fiscal year with the completion of the redesign of the Web site, which incorporates database capabilities and a dynamic, graphically pleasing look, which enhances NASA Quest’s ease of use and attracts a larger audience.  In Fiscal Year 2001, NASA Quest produced 74 webcasts and 26 chats.

Webcasts included:

· ISS Under Construction Series: monthly webcasts and chats from KSC
· Mars Airplane Web pages, Java applet and webcasts
· Atmospheric Flight Series
· World Space Week/ Back to School Special and Live from the Launch at KSC (in partnership with Classroom Connect)
· Take Our Daughters To Work Day including a webcast from the ISS 
· The Great Mars Debate: Online debate of where to land the Mars 2003 rover
· Engineers Week/Month: 6 webcasts from JSC
· African American History Month
· Global Science and Technology Week (in partnership with Classroom Connect)
· NEW Centennial of Flight NASA Quest trainings
· Stanford Solar Series
Presentations included:

· CSTA

· NSTA Western Regional
· NASA ERCN/Educational Technology Conference
· NEW Program Manager Training
· SJSU Career Night
· Newt Gingrich during his visit to NASA Ames
Articles included:

· An article on WON in “Flight International”

· Insights magazine
· Classroom Connect magazine
· Cable TV interview  - on Science/Technology - Quest/webcasting
Awards included:

· bigchalk.com exceptional educational Web sites

· Learning in Motion top 10 educational Web sites in May issue

· CyberSurfari selected site

· Raytheon team award
2.2 Evaluation of Task/Activities

In the past, NASA Quest collected registration and survey data following every event.  However, due to COPPA compliance, registration and surveys were discontinued.  We are in the process of reinstating data collection processes for purposes of evaluation in a way that is compliant with COPPA.  These will be reinstated during FY 02.  

Despite, these challenges, NASA Quest did conduct four evaluations in FY 01.  The first was a pre/post test with 137 volunteer participants in the ISS Under Construction series.  The second was an observational test of a prototype of the Mars Airplane Web pages and activities conducted with 20 high school students.  The third test was a paper test of the new Web site interface to assess usability and reaction to the look and feel and navigation prior to building the site.  The final evaluation was a survey of the 384 NASA Educator Workshop participants who were trained on NASA Quest during the summer.  Each of these evaluations is described separately.

2.2.1 Pre/Post Test of ISS Under Construction Series

2.2.1.1 Objectives

The evaluation component was to determine the effectiveness of the QUEST/KSC webcast efforts in educating the public (targeting primarily grades 5-8) to ISS components, component processing at the Space Station Processing Facility and delivery of components from Kennedy Space Center to the ISS.

2.2.1.2 Approach/Evaluation Type

During the International Space Station Under Construction (ISS) webcast series, three of the webcasts in that series included online multiple choice testing.  Participants were asked to take a pre and posttest.  The pretest was used to establish a baseline for the individual’s current level of knowledge of the subject matter.  The posttest was an exact copy of the pretest and the result was used to compare increased or decreased understanding to the baseline (pretest).

2.2.1.3 Data Collection Procedures/Process

The request for participation, with an explanation, was included in the lesson guides leading up to each webcast.  Prior to taking each test, each participant was asked a series of questions.  The results would later be used as their identity.  Specifically, they were asked to select a planet, birth month and birthday.  An individual that selected Saturn, February 18 was identified as SAT0218.  This was used to maintain COPPA compliance.  Once submitted, the information along with test responses was sent directly to Brandt Secosh using an HTML post form.  Each post was then imported and compiled into an Excel spreadsheet for comparison.

2.2.1.4 Outcome/Results

	Performance Target
	Actual Performance
	Target Assessment

	Over 70% of students will score 100% on the post-test
	80%
	Achieved Performance Target

	Over 70% will score over 75% on the post-test
	100%
	Significantly Exceeded Performance Target


2.2.1.5 Impact of the Evaluation

The results were used to evaluate how effective the use of Lesson Guides and webcasting were for increasing the understanding of the subject matter.  The results do demonstrate the effectiveness of the QUEST/KSC format.  We are considering dedicating KSC webcasts for programs within the state of Florida targeting failing schools as a result of this survey.  Funding for these programs is pending.

2.2.1.6 Effectiveness of Data Collection Procedures

The data collection procedure was effective in collecting information while protecting the individual in accordance with COPAA guidelines.  The collected data did provide an understanding of how effective the webcast effort was in educating the public.

More efficient methods should be used such as CGI collection or Access active server page (asp).  The lack of programmer availability did not allow this method.

Overall the test was not well received by the participant because they did not see their results.  To make an accurate comparison, the pre-test results were not shared with each individual because this would have influenced the posttest.  The objective was to determine the effectiveness of the web cast and supporting Lesson Guides that were used leading up to the webcast event.

2.2.2 Prototype Test of Mars Airplane Web Pages/Activities
2.2.2.1 Objectives

This test was primarily planned to obtain feedback on the project design interface especially to discover any difficulties in use.  The students' level of interest and enjoyment was also tested.
2.2.2.2 Approach/Evaluation Type

An informal alpha test was performed with 20 high school students from the Henry Gunn High School Engineering Technology Class.  These students were in grades 10-12.  They were sophisticated computer users familiar with web page design and computer animation.

2.2.2.3 Data Collection Procedure/Process

The students were given a URL and a paper checklist to record their feedback on and were instructed to go to the home page of Planetary Flight http://quest.nasa.gov/aero/planetary/.  The setting was a computer lab.  An observer was present to watch how the students interacted with the Web site and whether they had difficulty and/or how they enjoyed the site.

2.2.2.4 Outcome/Results
	Performance Target
	Actual Performance
	Target Assessment

	Over 75% of students will be able to use the Web site without help from an adult
	100%
	Significantly Exceeded Performance Target

	Over 85% of students will rate the project as okay or awesome
	100%
	Significantly Exceeded Performance Target

	Over 70% of students will use the site for more than 5 minutes
	100%
	Significantly Exceeded Performance Target

	Over 70% will say that the project is easy to navigate.
	100%
	Significantly Exceeded Performance Target

	Over 70% of students will rate the product as good or excellent.  *
	54%
	Failed to reach Performance Target


· *The JAVA applet gave the answers sequentially and some students were confused about how to see their latest response.  Students appeared impatient waiting for the main page to download.

· 82 % found the Design a Mars Airplane the best activity 

· 9% like the balloon applet best and 9% liked the Mars Facts section the best.

· Additional feedback included suggestions for more animation, color, and less text.

2.2.2.5 Impact of the Evaluation

To increase engagement with the site, additional animations and video have been added to the site.  

The size of the main page image map was decreased to allow for faster loading.

A need to improve the JAVA applets to improve clarity in viewing students’ responses has been identified.  Currently, the team lacks a JAVA programmer.  Volunteers have agreed to improve the JAVA applets as their schedule allows.  

2.2.2.6 Effectiveness of Data Collection Procedures
The participants were definitely above average students in their sophistication and knowledge of the Internet.  This means the data is somewhat skewed.  However the feedback was useful and helpful to improve the site.  Ideally, additional tests would be performed.

2.2.3 Paper Test of New NASA Quest Web Page Design
2.2.3.1 Objectives

The objectives of this evaluation were to assess the effectiveness of usability, navigation, and content recognition of the new user interface design.

2.2.3.2 Approach/Evaluation Type

26 grade 6-8 students, 4 teachers and 2 chaperones at the Ames Aerospace Encounter reviewed the paper and online prototypes of the interface.  In addition, 20 peers also provided feedback.  

2.2.3.3 Data Collection Procedure/Process

Users were asked feedback ranging from all aspects of the interface, font size, color, logo placement, image concept, image recognition, what links go where, what are links, and organizational placement of icons, navigation links and images.  Direct comment and feedback was tallied and brought back to the team.

2.2.3.4 Outcome/Results

Overall, the users had little difficulty discerning what was clickable or how to navigate the new site.  

2.2.3.5 Impact of the Evaluation

Minor changes were made to clarify the meaning of some of the icons and some of the labels to increase usability, navigation, and content recognition.

2.2.3.6 Effectiveness of the Data Collection Process

The data collection procedures were very effective in showing how users interact with the interface and which image/icon links and naming of navigation links were intuitive and friendly to the user.  Conducting this test up-front saved time in the development of the new site.

2.2.4 NEW NASA Quest Training Evaluation

2.2.4.1 Objectives

The objectives of the NEW Project Manager survey was to assess:

· The logistical training situation used at each center, and how this might be improved.  

· Measure the effectiveness of training and preparation of Project Managers to deliver training of Quest and how this can be improved in the future.

· Record the NEW Project Managers’ opinion of the reaction of participants to the training and how this might be improved.

· Record the NEW Project Managers’ opinion of the participants’ assessment of the appropriate grade level of NASA Quest activities.

2.2.4.2 Approach/Evaluation Type

Following the Summer NASA Educator Workshop sessions conducted in June, July and August 2001, 17 NEW Program Managers at 10 NASA centers were contacted with a 14-question survey emailed by NSTA representative Deborah Daniels.  The questions included Yes/No/Explain, Likert Scale, and open-ended type questions.

2.2.4.3 Data Collection Procedure/Process

Deborah Daniels, tallied, compiled and returned to NASA Quest collected survey data.  10 of the 17 program managers responded.

2.2.4.4 Outcome/Results

	Performance Target
	Actual Performance
	Target Assessment

	Over 70% of Program Managers will rate their group’s experience with the activities on NASA Quest as good or excellent.  *
	10%

(70% Assessed it as average)
	Failed to reach Performance Target

	Over 80% of Program Managers will have had 1 computer for every 1-2 participants.
	90%
	Significantly Exceeded Performance Target

	Over 75% of Project Managers will indicate that their participants understood that the webcast is a potential tool for NEW follow up as well as an instructive tool to use in their classroom.
	100%
	Significantly Exceeded Performance Target

	Over 50% of educators will sign up to be a part of the listserv.  *
	20%
	Failed to reach Performance Target

	Over 70% of Program Managers will indicate that the webcast was appropriate for their educators’ grade levels.  **
	60%
	Failed to reach Performance Target


**
4 of the Program Managers indicated that the content and length of the program was most appropriate for middle and upper grades.  Elementary educators had more difficulty seeing the application.

In the open-ended feedback the NEW Program Managers overwhelmingly had a very negative opinion about webcasts, in general.  Some of their comments indicate that some of the reasons behind this might include:

· The fact that using webcasts during NEW was mandatory

· An instructor’s attitude toward a technology comes across to students and also brings bias to the Program Managers’ opinions of their participants’ reaction.  
· A lack of comfort with the technology and educational technology.  (Their level of anxiety and frustration was probably increased by the NASA Quest team’s inability to provide as much technical support as Program Managers seemed to need due to distance and time constraints.  The Ames Educational Technology Team Lead takes responsibility for her inability to give more support to Project Managers.  She was coming up to speed on the technology herself and was overwhelmed with trying to come up to speed on many new responsibilities).

· They expected webcasts to be like TV shows produced by a professional producer/director with scripted, highly animated speakers and high-end graphics/video and action and for the images to be less pixilated with the audio in sync with the video.

2.2.4.5 Other Feedback

Program Managers indicated that the logistics would be improved if every teacher could have their own computer and headphones.  1 Program Manager indicated that higher bandwidth would improve things.  (Assuming that all centers are on T-1 or better, most likely the computer processing speed or the speed of the server they were using was the issue for slowing down streaming on multiple computers).

Five of the 10 Program Managers who responded to the survey indicated that the script, VITS and preparation provided by Christina O’Guinn was most helpful in preparing for the NASA Quest training.

Of the 10 felt that the chat was the most useful/well received.  3 of the 10 felt the Subject Sampler was the most useful/well received.

Offering webcasts/chats at multiple times and live would enhance the experience.

2.2.4.6 Impact of the Evaluation

Should we receive adequate funding to maintain staff through the summer, we are planning to offer multiple live webcasts and chats in which NEW Program Managers can choose to participate.  With more time to plan these, JSC Distance Learning is working with us to integrate a demo of student programs related to HEDS and to recruit some dynamic speakers.  

A Program Manager suggested having a live webcast just for NEW coordinators and facilitators.  Perhaps, we might look at using a live webcast to “refresh” NEW coordinators on preparing for and delivering the NASA Quest training.  As part of this preparation and the training materials, NASA Quest will be sure to include a discussion of the values and applications of NASA Quest in the classroom, suggestions for how it might be used with elementary students, the purposes and limitations of the technology, and will promote a better understanding of how webcasting differs from TV.

It is hoped that having gone through the experience once that NEW Program Managers will be more comfortable with the technology this next year.

2.2.4.7 Effectiveness of Data Collection Process

As previously mentioned, the survey was a valid instrument for gauging the NEW Program Managers’ experience and attitudes about delivering the NASA Quest training and how these trainings can be improved in the future; however, it was not a valid tool for assessing the participants’ experience and reaction.  In the future, NASA Quest would like to collect survey data from the participants.

It was extremely helpful to have an NSTA representative implement the survey, collect and compile the data.

2.3 Comparison of actual performance with the projected performance

	Performance Target
	Actual Performance
	Target Assessment

	Expand Quest’s audience by 25% (Increase the number of hits to Quest by 25%)
	100%

(Hits to NASA Quest doubled over last year)
	Significantly Exceeded Performance Target

	Complete Quest Web site re-design
	Complete
	Significantly Exceeded Performance Target

	Test for usability/engagement; make revisions
	Complete
	Significantly Exceeded Performance Target

	Ensure compliance of Quest with ADA, 508, and COPPA*
	80% complete
	Did not Achieve Performance Target

	Complete and disseminate new Quest brochure/poster
	Complete
	Achieved Performance Target

	Complete plan for integration of Astrobiology content for 01/02 school year
	Complete
	Achieved Performance Target

	Create a new, combined updates list and increase list membership by 250
	Increased by 3,000
	Significantly Exceeded Performance Target

	Research effective techniques for building an online community of users and complete plan for building a stronger Quest community for 01-02 school year
	Complete
	Achieved Performance Target

	Produce one telepresence technology (providing internet-based multimedia interactive tools addressing national education standards)
	Complete
	Achieved Performance Target

	Provide instructional objectives and evaluation activities aligned with national education standards for 50% of Quest events
	52%
	Achieved Performance Target

	Provide standards-based lessons to accompany at least 3 events
	Complete
	Achieved Performance Target

	Adapt AAAS Project 2061 criteria for creating standards based curriculum to Quest technologies and develop event and lesson templates based on this criteria
	Complete
	Significantly Exceeded Performance Target

	Produce 1 online, highly interactive event or collaboration that integrate video in which students engage on two or more Quest technologies (chat, webcast, forum) while working toward an end goal.
	Complete
	Significantly Exceeded Performance Target

	Research collaboration software and complete a plan for a virtual collaboration
	50% **
	Failed to reach Performance Target

	Integrate video in 50% of 00/01 events and develop multimedia components for use in     3/ 01/02 events***
	80%
	Did not Achieve Performance Target

	Train 200-300 teachers on the use of Quest technologies in the classroom.  
	384 educators
	Significantly Exceeded Performance Target

	Create a listserv for trained teachers for technical support and feedback during the 01/02 school year while the teachers begin to integrate Quest into their teaching.****
	Complete
	Achieved Performance Target

	Enroll a sub-set of trained teachers in a long-term study of the use of Quest into their teaching****
	Incomplete
	Did not Achieve Performance Target


**
Collaboration software was researched; however, the project for which the virtual collaboration was planned is not ready to conduct a virtual collaboration in FY 02, so a plan was not completed.

***
Video was integrated into 50% of events.  Multimedia components have been developed, but the event for which they were to be integrated was postponed until January 2002 due to health problems that the expert faced.

****
The extent to which NASA Quest staff can devote time toward monitoring this listserv and conducting an in-depth evaluation study in fiscal year 2002 will depend upon the level of funding.

The NASA Quest is COPPA compliant.  Most of the site is ADA compliant.  Some archives still need to be made compliant.  It is estimated that this will require 120 hours to complete.  With staff reduction, it is not known when this will be completed.

2.4 Implications for the future

In fiscal year 2002, a portion of NASA Quest’s budget will go toward Multi Program Support at the center.  This money covers the cost of maintaining the center facilities, telephones, computers, air conditioning, heat and other such services.  As a result, NASA Quest will face a reduction in staffing levels.  In addition, NASA Quest will realign resources to focus on three key areas: marketing, evaluation and research and development.  These changes will result in a decrease in the number of webcasts and chats NASA Quest will produce or support.  

3 Project SPACE 2001

	Principal Investigator
	Michael Garcia

Bruce C. Payne

	Field Center/Institution/Grant or Cooperative Agreement Number
	Pomona Valley Education Foundation; NASA Training Grant # NAG2-6046 Project SPACE

	Task Title
	Project SPACE 2001

	Reporting Period
	10/1/00 to 9/30/01


FY 01 proved to be a challenging year for Project SPACE.  During the last fiscal year, Project Space was moved from the JPL Laboratory by request of the Laboratory.  The Project was re-established at the Pomona Education Foundation of the Pomona Unified School District.  The Pomona Education Foundation houses and manages the Grant at the Technology Village at Indian Hill Complex in Pomona, Calif.  Under the Grant agreement, the Pomona Education Foundation has contracted with C2M Inc. under the direction of Michael Garcia and Bruce C. Payne to carry out the goals and objectives of the project and the day-to-day operations of the Grant.  The establishment of this contract was completed in August of this year.

One of the main Goals of this fiscal year was to establish and build out a Project SPACE mission control center.  This is proving to be the most challenging of the Project’s goals.  The Pomona Educational has designated a physical space of approximately 2000 sq. ft. to be the Project SPACE Mission Control Center.  As of this time, construction bids have been placed.  However, construction has not started and the anticipated completion date is not yet set.  The lack of the physical facility has hindered the teacher workshops and the student workshops.  Completion of the Mission Control Center will accelerate the completion of both of these objectives.  The Foundation still expects to be functional by the winter quarter.  To achieve the acceleration, the Pomona Valley has requested and received permission to hire a part-time coordinator from the Pomona Unified School District to coordinate the integration of the Project into appropriate curriculum areas within the district’s curriculum and education goals.  In addition, the coordinator will oversee scheduling of teacher workshops and class visitations to the Mission Control Center.  Both Pomona Valley Education and C2M remain excited about the integration of the Project into the Technology Village and the interaction with the surrounding schools.  

The Pomona Valley Education Foundation along with C2M has also broadened the search for perspective partners of Project SPACE.  Through efforts of the Foundation and C2M, several local businesses expressed interest in supporting Project SPACE.  These include the Southern California Gas Company, Apple Computers, Balboa Computers and Paramount Studies.

On the Technical side of the Project, the last year saw the completion of the basic Project SPACE simulation programming, which will be housed in the Mission Control Center.  The programming includes two scenarios, “ the Search for Volcanoes and Ancient Craters.”  These scenarios will be housed in the Mission Control Center.  In addition, the Project SPACE web site was upgraded and completed a program optimization.  The programming upgrade was completed with the aid of a major project partner at very limited cost to the project.  The website will be housed in Pomona Unified School District’s high speed Server configuration when the Mission control center is complete.  Further upgrades are anticipated in the coming fiscal year.

3.1 Goals

· Design and build-out a basic Project SPACE Control Center Facility, Technology Village at Indian Hill, Pomona, California

· Delivery Project SPACE Mars Simulation Search for Volcanoes and Craters, Beta Version

· Completion Project SPACE website upgrade and programming optimization

3.2 Objectives

· Conduct educator and student workshops, visitations, and engagement in the Project SPACE Mission to Mars Simulation house in the Project SPACE Mission Control Center at the Technology Village at Indian Hill, Pomona, California.

· Conduct educator and student evaluations of the Project SPACE Mission to Mars Simulation, the Project SPACE Control Center located in the Technology Village at Indian Hill, Pomona, California.

· Provide Curriculum Support Materials to teachers and students involved the Project SPACE Mission to Mars Simulation.

3.3 Activities

· Principal Investigators attendance at two National Educator Conferences (NSTA, CUE) and the NASA Learning Technologies Project Annual Meeting (LT Requirement).

· Open a basic Project SPACE Visitors Center at the Village at Indian Hill, Pomona, CA.

· Provide “Project SPACE Simulation Center” field trip opportunities for Pomona Unified School District (PUSD) middle school students.  Field trips are to engage up to 60 (sixty) PUSD students per month for the period through November 1, 2001.

· Provide Project SPACE (Mentorships) to students enrolled in Pomona Unified School District’s Media Professions Academy.  Training will engage up to six (6) PUSD students per month for the period November 1, 2001 through December 31, 2001

· Provide teacher training using the Project SPACE website at the Project SPACE Control center, Village Indian Hill, Pomona, CA.  Training will engage up to 20 (twenty) PUSD middle school teachers in standards based training for a total of sixty (60) teacher training days beginning November 1, 2001 through December 31, 2001

3.4 Description of the Evaluation Components of the Task

The majority of this year’s goals and objectives were of the summative nature and focused on the completion of physical tasks.  As of this date, the lack of a physical center has hindered the completion of many of the goals especially in the areas of student and teacher involvement.  The lack of facility has also prevented student and teacher evaluation of the content.  These objectives will be evaluated as soon as the center is functional and the program is implemented.

3.5 Comparison of actual performance with the projected performance

	Performance Target
	Target Assessment
	Actual Performance

	1.1a. Design and build-out a basic Project SPACE Control Center Facility, Technology Village at Indian Hill, Pomona, California
	Agreement and basic designs have been agreed upon.  Bids have been received, but no construction has begun.
	Did not Achieve Performance Target

	1.1b. Delivery Project SPACE Mars Simulation Search for Volcanoes and Craters, Beta Version
	Beta version is complete, but no center to house the version is on line.
	Achieved Performance Target

	1.1c. Completion Project SPACE website upgrade and programming optimization
	Website modifications are complete and waiting on construction of center.
	Significantly Exceeded Performance Target

	1.2a. Conduct educator and student workshops, visitations, and engagement in the Project SPACE Mission to Mars Simulation house in the Project SPACE Mission Control Center at the Technology Village at Indian Hill, Pomona, California.
	Waiting on construction of center
	Did not Achieve Performance Target

	1.2b. Conduct educator and student evaluations of the Project SPACE Mission to Mars Simulation, the Project SPACE Control Center located in the Technology Village at Indian Hill, Pomona, California.
	Waiting on construction of center
	Did not Achieve Performance Target

	1.2c. Provide Curriculum Support Materials to teachers and students involved the Project SPACE Mission to Mars Simulation
	Waiting on construction of center
	Did not Achieve Performance Target

	1.3a. Principal Investigators attendance at two National Educator Conferences (NSTA, CUE) and the NASA Learning Technologies Project Annual Meeting (LT Requirement).
	Completed.
	Significantly Exceeded Performance Target

	1.3b. Open a basic Project SPACE Visitors Center at the Village at Indian Hill, Pomona, CA.
	Waiting on construction of center
	Did not Achieve Performance Target

	1.3c. Provide “Project SPACE Simulation Center” field trip opportunities for Pomona Unified School District (PUSD) middle school students. Field trips are to engage up to 60 (sixty) PUSD students per month for the period November 1, 2001 through
	Waiting on construction of center
	Did not Achieve Performance Target

	1.3d. Provide Project SPACE (Mentorships) to students enrolled in Pomona Unified School District’s Media Professions Academy. Training will engage up to six (6) PUSD students per month for the period November 1, 2001 through December 31, 2001
	Waiting on construction of center
	Did not Achieve Performance Target

	1.3e. Provide teacher training using the Project SPACE website at the Project SPACE Control center, Village Indian Hill, Pomona, CA. Training will engage up to 20 (twenty) PUSD middle school teachers in standards based training for a total of sixty (60) teacher training days beginning November 1, 2001 through December 31, 2001
	Waiting on construction of center
	Did not Achieve Performance Target


4 Telescopes In Education (TIE)

	Principal Investigator
	Gilbert Clark; (626) 794-1360 – gilclark@earthlink.net

	Field Center/Institution/Grant or Cooperative Agreement Number
	Telescopes In Education Foundation;
Grant number: NAG 2-6047

	Task Title
	K-12 Access To Remote Telescopes

	Reporting Period
	10/1/00 to 9/30/01


4.1 Goals

· Enable educators and students around the world to remotely control telescopes and charge-coupled device (CCD) cameras in a real time, hands-on.  Interactive environment from a computer in a classroom.  

· Provide additional telescope resources as funding allows.

· Develop online video to provide students and educators a view of the telescope and the observatory site where they are observing as funding allows.

· Develop weather stations at each of the observatory sites as funding allows.

· Re-Design the educator training class from a 3-hour basic course to one that incorporates both basic and intermediate skills in astronomy and CCD imaging in the classroom.
4.2 Objectives

· The basic objective is to provide telescope time to any K-12 school with the basic capabilities and software required for the connectivity.

· To provide online training with a “live body” to those schools that are preparing to come online.

· To offer the opportunity for basic/intermediate training at a site in the Los Angeles area.
4.3 Activities

· Continue to work with the schools on an individual basis to provide the basic skills required to remotely control the telescopes and provide basic skills to do image processing.

· Continue to provide the online workbook to the educators wanting to do basic research.

· Offer special assistance to those schools wanting to do basic research.
4.4 Evaluation of Task/Activities

4.4.1 Approach

TIE has direct contact (both by email and phone) with the educators in order to schedule time on the telescope.  This provides the educator the opportunity to provide feedback on the success or shortfalls of their telescope operations.

The users of the 24” telescope are in direct contact with one of the operators while the students are controlling the telescope.  The operators provide the TIE office with a report of the nightly activities with the schools.

Annually TIE invites the users to provide written input as to the success, request for additional resources, and suggestions for improvements.

4.4.2 Type of evaluation

TIE evaluates the success of the telescope run based on the students connecting to the telescopes and successfully imaging objects and downloading the images to the classroom.

The failure of the scheduled telescope run is usually attributed to weather, hardware failure, or the school not having their software configured correctly.  The latter issue is usually solved by the mid-point of their scheduled time on the telescope.

4.4.3 Evaluation Process

The basic evaluation of success or failure is based on the schools successful connection to the telescope and camera.

4.4.4 Outcome of the task/ activities
The outcome of the activities is that the students and educators successfully connect to the telescope and camera, control the telescope, and take their own images, which are directly downloaded, to the users.

4.4.5 Impact of the task/activities

The impact of the activities is that the students end up controlling a telescope remotely, and collect their own images of galaxies, nebulae, globular clusters, etc.  This is a unique opportunity for them to have their own image and data – not that of some lofty astronomer that they will never meet using an unfathomable instrument that has no direct meaning to the students.  We often receive feedback from the educators that this process inspires the students to both understand the physics of the activities and objects that they are imaging, but it also provides a “reason” for them to learn more about the science and math backbone of the astronomical activities.

4.4.6 Data collection procedures used

Direct contact with the educators.  Some of their inputs will be attached to this form.

4.4.7 Effectiveness of collection procedures used in measuring the Objectives 
Direct feedback from the educators and students is the most basic input possible.  We exceed the basic objectives each year.

4.5 Comparison of actual performance with the projected performance

	Performance Target
	Actual Performance
	Target Assessment

	150,000 hits on the website
	1,975,149 hits on the website
	Significantly Exceeded Performance Target

	10 gigabytes of data transferred from the website
	21,067 gigabytes of data transferred from the website
	Significantly Exceeded Performance Target

	1,000 Unique IP's connecting to the website
	74,993 Unique IP's connected to the website
	Significantly Exceeded Performance Target

	Attend two conferences or meetings
	Attended the Glenn conference and the Global TIE Observatories meeting 
	Achieved Performance Target

	Install a 14" telescope at Las Campanas Observatory, Chile
	Installed the 14" telescope at Las Campanas Observatory
	Achieved Performance Target

	5,000 students and educators to remotely control the telescopes
	5,518 students and educators to remotely control the telescopes
	Achieved Performance Target

	Develop and put in place a basic and intermediate training course for educators
	Developed and presented a basic and intermediate (20 hrs) training course for educators
	Achieved Performance Target


4.5.1 Data sources:

See Appendix B
4.6 Implications the for future 

The implications for the future of the TIE program are that it is expanding to meet the demand of schools by placing telescopes at observatories around the world.  As funding becomes available, TIE will have sites not only in Chile, but Australia, India, and possibly South Africa and Turkey.  This will give students in the United States the opportunity to observe the northern and southern hemisphere heavens any time day or night.  If funding becomes available, TIE will institute an undergraduate program where it will pay stipends to students from various colleges/universities in the southern California area, to be operators of the 24” telescope.  This will give them real hands-on experience with the equipment, the opportunity to support K-12 science education, and will give TIE the opportunity to have the telescope fully staffed for continuous operations.  Once a school gains the necessary experience for autonomous operations, then they are “graduated” to the unmanned 14” telescopes.

5 Dryden Flight Research Center

	Principal Investigator
	Dr. Robin Ward, Co-Investigator

Assistant Professor of Mathematics Education

University of Arizona, Tucson

Dr. Marianne McCarthy, Co-Investigator

DFRC Education Director

	Field Center/Institution/Grant or Cooperative Agreement Number
	Dryden Flight Research Center

	Task Title
	Math Activities for K-12 Teachers

	Reporting Period
	10/1/00 to 9/30/01


5.1 Summary
5.1.1 Goals 

In 2001 Dryden Flight Research Center continued its collaboration with Dr. Robin Ward, Assistant Professor of Mathematics at University of Arizona, Tucson.

The current project is a follow-on and elaboration of an earlier collaboration, which resulted in the development of web-based materials designed for K-12 teachers.  In particular, engaging mathematics lessons plans and accompanying worksheets were designed and posted on a web site (http://daniel.calpoly.edu/~dfrc/Robin/) for access by teachers of grades K-12.  The lesson plans, which are in alignment with state and national mathematics standards, showcase a variety of current or past NASA Dryden-based flight research projects while emphasizing the mathematics that are used in these projects.  

The goal of this web site is three-fold: 

· To provide teachers with a resource of creative mathematics ideas from which they can draw upon while highlighting NASA accomplishments in the fields of flight and aeronautics, and aerospace

· To make the learning of mathematics more engaging and realistic for students by using real-world applications

· To heighten students' interest in mathematics and the work done at NASA, thereby encouraging career choices in mathematics, the sciences, and engineering

5.1.2 Objectives

5.1.2.1 Customer Impact Performance Objective: 

The DFRC LTP project proposes to develop an integrated, visual, multimedia resource for K-12 educators that use NASA’s aerospace and flight research as a context for problem-based learning in mathematics.  The project will work to capture more users by putting educational activity links off NASA’s Dryden’s research projects’ webpages.  The project will also be elaborated to include math problems based on other aeronautics center’s projects.

5.1.2.2 Customer Impact Performance Indicators:

The DFRC project will gather and evaluate server statistics to identify and categorize user domains, assess frequency of use and authenticate sustained use of the website’s activities.

5.1.2.3 Customer Usability Performance Objective:

Mathematics Activities for K-12 Teachers will be easily incorporated into general instruction of mathematics in the K-12 and informal educational environments.

5.1.2.4 Customer Usability Performance Indicators:

The DFRC LTP project will develop an evaluation instrument that will be used to obtain feedback from at least 50 users.  The evaluation tool will assess about the relevance of the activities, usability of the activities and in what particular ways the LT product is incorporated into learning environments.

5.1.2.5 Content and Learning Goals:

Math Activities for K-12 teachers will use NASA aerospace research to teach mathematical topics such as algebra, geometry, statistics, measurement and number sense as well as other fundamentals.  All of the activities will be standards-based.  Math Activities for K-12 Teachers also has interdisciplinary features integrating communication, writing and problem-solving skills.

5.1.2.6 Content and Learning Performance Indicators:

As part of the evaluation process, users will be asked to identify what mathematical topic(s) were introduced to the students.

5.1.3 Activities

Two types of activities related to this project are described below.  First are the various workshops and conferences at which the LTP web-based activities were shared with and explored by K-12 teachers.  The second type of activity described is the actual LTP web-based activities that were posted on the web site: http://daniel.calpoly.edu/~dfrc/Robin during the reporting period.

5.1.3.1 Workshops and Conferences

1. NASA Educational Workshop (NEW), July 2001, NASA Dryden Flight Research Center.

In July 2001, the NASA Dryden Flight Research Center PACE Office hosted a workshop attended by twenty-five exemplary K-12 teachers from across the United States.  One module offered at this weeklong workshop was entitled, “Making the Learning of Mathematics More Meaningful and Fun”.  The goal of this two-hour module was to engage participants in a variety of hands-on, web-based, mathematics activities showcasing NASA Dryden’s research endeavors.  During this module participants also discussed the importance and implications of making the teaching and learning of mathematics more contextual and applications based.

2. NASA Ambassador’s Workshop, September 2001, NASA Dryden Flight Research Center.

In September 2001 a module similar to the one offered at the aforementioned NASA Educational Workshop was to be offered; however, due to the tragedy at the World Trade Center, this module and workshop have been postponed.

3. SECME Summer Institute, July 2001, University of Arizona.

In July 2001, SECME (Southeastern Consortium for Minorities in Engineering) hosted its Summer Institute at the University of Arizona.  During this two-week long workshop, two 3 1/2 hour modules entitled “NASA Mathematics” were offered to participants who were exemplary K-12 teachers from across then United States.  During these two modules, participants engaged in a variety of hands-on mathematics activities posted on the web site, http://daniel.calpoly.edu/~dfrc/Robin.  

5.1.3.2 LTP Web-based Activities

Listed below are the web-based activities developed and posted during the reporting period.

4. Designing Your Own Spacecraft

http://daniel.calpoly.edu/~dfrc/Robin/Design-Plane/aircraft.html
In this activity, students are given the opportunity to work cooperatively with their classmates in designing their own aircraft.  The aircraft might be a passenger airliner, an attack aircraft, a cargo plane, a bomber, and a test plane.  Students will also be required to present their sketches (or 3-D models) to their classmates, describing and defending their choices for their aircraft and will provide a written description of their project.  Serving as a backdrop to this activity is the variety of aircraft being tested at the NASA Dryden Flight Research Center including: attack aircraft, bombers, cargo planes, fighter aircraft, and other aircraft.  In completing this activity, it is hoped that students' interest in what makes an aircraft fly will be sparked.  This, in turn, might prompt students to begin considering a career in aerospace engineering or aviation.  

5. Women in Space

http://daniel.calpoly.edu/~dfrc/Robin/Women-space/women.html
In this activity, students will be given the opportunity to learn about the various contributions of women to the field of aerospace and aeronautics.  Students will read the biographies of these women and then present their findings to the class in the form of a play or presentation.  Serving, as a backdrop to this activity, is Marta Bohn Meyer, who currently serves as Director of Office of Safety and Mission Assurance at the NASA Dryden Flight Research Center and who was the first female crewmember assigned to the SR-71 aircraft.  In completing this activity, it is hoped that more female students might consider a career in aerospace engineering or aviation.

6. Letters to the Man in the Moon

http://daniel.calpoly.edu/~dfrc/Robin/Plaque/plaque.html
In this activity, students first learn about Neil Armstrong, the first human to step on the moon's surface, who was also a former X-15 pilot who flew many other research aircraft at the NASA Dryden Flight Research Center.  Armstrong left a plaque on the moon in July 1969, commemorating man's accomplishment.  With this in mind, students are challenged to work collaboratively to develop their own moon plaque should they be chosen to fly to the moon.  This activity gives students the opportunity to write, communicate mathematically with their classmates, and defend their reasoning, activities that are not encouraged often enough in many mathematics classrooms.  Additionally, students can discuss the mathematics that it took to allow us to conquer space and land on the moon.  

7. Helios: A Real-Life Application of Ratio

http://daniel.calpoly.edu/~dfrc/Robin/Helios/helios.html
In this activity, students will explore the concept of ratio by first discussing the concept of "aspect ratio" of the Helios Prototype, a project based at the NASA Dryden Flight Research Center.  This will give students a real-life example of when ratios are used outside of the mathematics classroom.  Then, students will use this idea of aspect ratio to find real-life objects that are taller (or shorter) than them by a certain amount.  Thus, students will gain practice with ratio and measurement as well.  

8. Algebra, Multiplication, and Division of Fractions and the ER-2 

http://daniel.calpoly.edu/~dfrc/Robin/SDW/ER-2-paper.html
In this activity, students will experience with measuring time and distance and solving for one unknown by working cooperatively in designing paper airplanes.  Serving, as the backdrop for this activity, is the ER-2, which can fly at high altitudes, as high as 70,000 feet and whose typical cruise speed is 410 knots (~690 feet/second).

9. Heat Absorption and Graphing and the Pegasus Hypersonic Experiment (PHYSX)

http://daniel.calpoly.edu/~dfrc/Robin/PHYSX.html
In this activity, students will gain experience with measuring temperature and discussing the heat absorption of materials.  Additionally, students will be given the opportunity to work cooperatively in collecting data, making predictions, and drawing conclusions.  Serving as the backdrop to this activity is the Pegasus Hypersonic Experiment project (PHYSX), a research project that involves attaching a "glove" to the wing of a Pegasus Space Launch vehicle that not only gathers information about how air flows over the wing, but also provides information about temperature.  

10. The Mathematics and Science of Eating Healthy

http://daniel.calpoly.edu/~dfrc/Robin/Food/food-k4.html
In this activity, students will use the Internet to obtain information about the United States Department of Agriculture’s (USDA) recommendations for a balanced diet.  Then, using this information, students engage in activities in which they plan, taste-test, and design menus for a shuttle mission.  Throughout these activities, students will be working collaboratively, honing their measurement and computational skills, and learning of the connections between mathematics and science.  Serving as the backdrop to this activity, are the Space Shuttles, which land at Edwards Air Force Base, California, when the Kennedy Space Center is not available.  The NASA Dryden Flight Research Center is based at Edwards.

11. Understanding Hurricanes and the ER-2

http://daniel.calpoly.edu/~dfrc/Robin/Hurricane/hurricane.html
In this activity, students will gain an understanding of hurricanes; in particular, what they look like, how they are formed, how they are categorized, how they are named, and how they are tracked.  Thus, the goal of this activity is for students to understand the science of hurricanes as well as the mathematics of hurricanes.  Serving as the backdrop to this activity, students will learn about a particular NASA Dryden aircraft namely, the ER-2, which is used to collect data about hurricanes.  

12. Desperately Seeking NASA Dryden and the Other NASA Centers

http://daniel.calpoly.edu/~dfrc/Robin/SeekFind/seekfind.html
In this activity, students pick any topic (in this case, it is learning the names of all of the NASA Centers, including those other than the NASA Dryden Flight Research Center) and then, using their spatial and critical thinking skills, manually develop a seek-and-find puzzle to challenge their classmates.  Students can then access an online seek-and-find puzzle to challenge themselves!  In completing this activity, it is hoped that students will build and test their vocabulary in a fun and engaging fashion, and enhance their spatial and critical thinking skills.

5.2 Evaluation of Task/Activities

5.2.1 Approach

Three methods were implemented in an attempt to assess the effectiveness of tasks/activities:

· Groups of teachers were targeted to download the web-based activities and to assess their usefulness in the K-12 classroom.  Their comments were collected by the use of a survey.

· In order to track visitors and the frequency of visitors to the LTP web site, a link was created to a web site (hitbox.com) that collects traffic statistics against the LTP web site.  

· Each activity posted on the web site, as well as the home page, contains a link to the web curator’s email allowing visitors to comment about the activities, whether these comments are questions, concerns or suggestions for improvement.  

5.2.2 Type of evaluation

The primary type of evaluation that was conducted was the use of a closed- and open-ended survey, developed to assess the effectiveness and usefulness of the mathematics activities posted on the web site.  

The closed-ended portion of the survey contained the following three questions to which respondents answered using a five-item Likert scale ranging from strongly disagree to strongly agree.

· This activity would be meaningful/motivating to students.

· The directions to implement this activity were easy to understand and follow.

· I would recommend this activity to other teachers.

In the open-ended portion of the survey, teachers were asked to list the strengths of the activity(s) they viewed on the web site as well as suggestions for improvement.

The secondary type of evaluation used were the traffic reports generated by the web site hitbox.com, which provided us insight into visitors to the LTP web site as well as their frequency.

A third type of evaluation used was to review and document the emails sent to the LTP’s web site’s creator from visitors to the web site.  The numbers of emails received monthly were tabulated and any suggestions for improvement that were offered by visitors to the web site were considered.  Approximately 2-6 emails are received monthly from visitors to the web sites.

5.2.3 Evaluation Process

Prior to the close of the July, 2001 NASA Dryden Educational Workshop and the July 2001 SECME Summer Institute, participants of these workshops/conferences were asked to complete the aforementioned survey.  The results of the survey were then tabulated and recorded.  Twenty-two participants of the July, 2001 NASA Dryden Educational Workshop and thirty-five teachers attending the July, 2001 SECME Summer Institute completed the survey.  

Monthly traffic reports providing statistical information about visitors to the LTP web site were reviewed to determine the number of K-12 domains visiting the LTP web site and their frequency of visits.  Other pertinent profiling information about visitors to the LTP web site provided in the traffic reports was also recorded.  

Emails sent to the LTP’s website’s creator from visitors to the web site were tabulated on a monthly basis and reviewed for their content.  Any suggestions for improvement that were offered by visitors to the web site were considered.  Approximately 2-6 emails were received monthly from visitors to the web sites.

5.2.4 Outcome of the task/ activities

Listed below are the questions and the tabulated responses to the three closed-ended questions completed by two populations of teachers.  The first row of numbers reflects the responses made by the teachers attending the NASA Dryden Educational Workshop; the second row represents the responses made by those teachers attending the SECME 2001 Summer Institute.

This activity would be meaningful/motivating to students.

SA

A

N

D

SD

(9)

(6)

The directions to implement this activity were easy to understand and follow.

SA

A

N

D

SD

(4)

(9)

I would recommend this activity to other teachers.

SA

A

N

D

SD

(3)

(6)

In the open-ended portion of the survey, teachers were asked to list the strengths of the activity(s) they viewed on the LTP web site as well as suggestions for improvement.  Listed below is a compilation of the comments made by both groups of teachers to these questions.

What did you like about this activity?

· Integrates subject matter across the curriculum

· Adaptable to other grade levels and subjects

· Organized by grade level

· Can be customized

· Easy to read/follow instructions

· Easy to access

· User-friendly and student friendly 

· Targets areas that are in desperate need of invigoration

· Good background information about the NASA aircraft being showcased

· Activities have great connections to Dryden

· Good enrichment activities

· Good graphing activities 

· Helpful to know rationale and standards addressed

· All materials (worksheets) are right there and available

· Has everything I need

· Great links to photos and videos

· Good related links

· Real-life applications

· Practical applications

· Interactive activities

· Emphasizes use of technology

· Encourages the use of graphing calculators

· It will make students think outside of the box 

· Encourages higher-level thinking skills

· Considers different learning styles

· Encourages student collaboration

· Very hands-on

Suggestions for improvement:

· Add more!

· Some backgrounds were a bit distracting

· Write lessons in other languages
5.2.5 Impact of the task/activities

As of 2 October, the LTP web site has enjoyed 282,770 visitors.

The following traffic statistics for the LTP web site were collected by hitbox.com (Statistics tracked since April, 2001):

· 35,429 visitors from 86 different countries

· # Of visits to our site:

· 91% visit our site once.

· 9 % visited between 2-4 times.

· 0% visits it between 5-9 times

· 0% visits it between 10-24 times

· Most visited pages: 

· Home page (28%)

· Elementary grades (K-4) activities page (13%)

· Middle grades (5-8) activities page (11%)

· Algebra activities page (6%)

· High school level (9-12) activities page (6%)

· Other 36% is distributed across different activities pages

· Time Spent on Site

· 14% of visitors spend 30 seconds or less.

· 27% of visitors spend 31-60 seconds on site.

· 43% of visitors spend 1-5 minutes on site.

· 10% of visitors spend 6-10 minutes on site.

· 6% of visitors spend 11-30 minutes on site.

· A total of 36 unique K-12 domains have visited the web site.  (Our current statistics do not delineate between/among K-4, 5-8, and 9-12 domains.)

· A total of 85 unique university/college/community college domains have visited the web site.

· Thus, teachers and students in grades K-12 and academia are accessing the LTP web site.

5.2.6 Data collection procedures used

Prior to the close of the July, 2001 NASA Dryden Educational Workshop and the July, 2001 SECME Summer Institute, participants of these workshops/conferences were asked to complete the aforementioned survey.  The results of the survey were then tabulated and recorded.  Twenty-two participants of the NASA Dryden Educational Workshop and thirty-five teachers attending the SECME SUMMER INSTITUTE completed the survey.

Beginning in April 2001, a web site was linked to the LTP web site that collected data about visitor traffic to the LTP web site.  Using a password, the curator of the LTP web site accesses daily, weekly, monthly, and yearly reports on traffic to the web site.

5.2.7 Effectiveness of collection procedures used in measuring the Objectives

Yes, we believe the data collection procedures were effective.  Additionally hitbox.com has been rated as a reliable web site traffic monitor.  

5.3 Comparison of actual performance with the projected performance

5.3.1 Performance Target

The table below indicates expected performance through FY 2002.  Without a doubt the actual performance in 2001 significantly exceeded the projected performance as indicated by the web statistics.

5.3.2 Projected Performance   
	Center Milestone #
	Milestone
	Date

	5.2.3.DFRC.1
	Add 1,000 educators to partnership
	09/30/01

	5.2.3.DFRC.2
	Add 1,000 educators to partnership
	09/30/02

	7.3.3.DFRC.1
	Authenticate use
	09/30/02


5.3.2.1 Data sources:

Teacher surveys, monitoring and analysis of email messages from users, gathering detailed website/user statistics using the web tools on Hitbox.com.  

5.4 Implications for the future

Clearly there is a need for ready-made lesson plans, which use aerospace themes as a context for teaching mathematics.  We plan to continue to elaborate this website with a special focus on math phobia.
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6.1 Summary

6.1.1 Goals

The goal of the NASA Glenn Learning Technology Project (GLTP) is to make available, to the target audience, educational enhancement products and services that use NASA’s mission in aerospace as a theme, and that are delivered through the use of computing and communications technology, focusing on mathematics, science, and technology principles.  The target audience, or customers, are the educational community, specifically students and teachers, but also lifelong learners.  In addition, customer usability is carefully considered and assured through involvement of users, not only in the design process, but also extensive beta testing before the products are put in production.  Actual users of the products are asked to evaluate appropriateness and effectiveness to their educational setting.  Their feedback is carefully considered in revisions of existing products and design of new products.

6.1.2 Objectives

To accomplish the goals of the Glenn LTP, content of the program is focused primarily on aerospace propulsion, utilizing research programs and personnel at the NASA GRC.  Learner outcomes are aligned with the national educational content standards and measured through the use of EDCATS, user feedback, and continuous assessment.

6.1.3 Activities

The NASA Glenn Learning Technologies Project consists of two activities, Educational Technology Applications Development and NASA Virtual Visits, the distance learning component of the Project.

Educational Technology Applications Development – This effort involves the development of educational applications that utilize emerging computer and communications technology and provide tools to enhance educational experiences.

NASA Virtual Visits  – This effort uses standard and cutting-edge distance learning technologies to share with students and teachers the programs developed by NASA scientists, engineers and educational specialists.  

Through these two activities the NASA GLTP seeks to utilize the popularity and increased prevalence of Internet access to stimulate students’ enthusiasm for mathematics, science, and technology information.  By making available educational enhancement products and services that incorporate the excitement of the work NASA does, students are given an enticement to learn and use mathematics, science, and technology skills.  The NASA GLTP began to offer videoconferencing workshops to students in February of 1999.  Within a month, the requests for these videoconferences rose to over one conference/day, indicating an enormous interest and need for content providers of science, math, & technology subjects to be a part of videoconferences within the educational community.  Videoconferences and web-based activities are two mediums used to disseminate the GLTP products and services.

6.2 Evaluation of Task/Activities

6.2.1 Approach

The approach to assess the effectiveness of the activities is basically to continually collect feedback from those who use our products/services, develop instruments to assess how well the objectives of the pre- and post-conference activities and events were met, and collect comments and stories to report through EDCATS.

6.2.2 Type of evaluation

Types of evaluations vary with the product/service and include telephone suggestions, emails, face-to-face evaluations, and online forms.

6.2.3 Evaluation Process 

The evaluation process for our products/services includes providing email links from Web pages, online EDCATS forms, and project-developed online forms for teachers.  Online, distance learning, student feedback forms are being developed by the project.  The GRC LTP continually revises our materials and activities based on the feedback collected.

6.2.4 Outcome of the task/ activities 

Outcome evaluation measures things such as quality of information available, ease of use, value as a science supplement, effectiveness in teaching concepts, and changes in the target audience based on our programs.  To help determine effectiveness, we solicit post-activity evaluations, feedback on comparisons on pre- and post-assessments, and comments from students, teachers, and other participants.  

6.2.5 Impact of the task/activities.

The impact of the program can be seen in a representative sampling of participants’ comments below:

· “The students were truly inspired by working with you all.”

· “The kids got a fantastic amount out of last night (as I did)...I know that the effects of the experience last night will last with these children for a lifetime and I am so grateful to everyone at NASA for making this possible.”

· “During the videoconferencing connections, we witnessed real world science education at its finest...”

· From the teacher, “I may have had the most fun of all!”  

· And perhaps most eloquently of all:  “What a marvelous experience!  Our students and our staff were just “blown away” by the presenter and his presentation.  The children are still on a high some hours later and still full of stories about what they learned.  The most difficult part for all of us was actually having to end it.  We could have stayed there and talked to Joe all day....  Thank you so much to all of you for the time and effort that you have put into organizing this...Lastly, I sincerely hope that you meet Krystal (a student in the audience) at some stage when she gets to NASA as a trainee Mission Specialist.”

6.2.6 Data collection procedures used

Data collection procedures vary with the product/service and results are shared with the NASA management team.  For the simulation packages resident on the Internet, we encourage feedback from emails and project-created online forms.  And when changes are made in the software based on user comments, we post credit to the responsible person online (after obtaining their permission).  Evaluations for videoconferences and web-based activities are conducted through EDCATs forms and through comments gathered during and after the videoconferences.  We have also built in assessments of the videoconferences and the pre- and post-conference activities.  Outreach activities such as OEP-sponsored workshops, air shows, conferences, and other special events are evaluated through EDCATS and comments collected.

6.2.7 Effectiveness of collection procedures used in measuring the Objectives

Comments are documented and stored in both electronic and paper formats, and reports of EDCATS data are created to effectively measure completion of the objectives of the task.

6.3 Comparison of actual performance with the projected performance

Performance targets include high-level metrics set by the project and program management offices.  (Short-term milestones are also set by the GRC LTP team.)  The high-level metrics are:

	Performance Target 
	Actual Performance 
	Target Assessment

	Recognized by academic and industrial communities by receiving 2 awards annually.
	11 awards received
	Significantly Exceeded Performance Target

	Recognized to be visible and findable online by receiving at least 200,000 web hits annually.
	Web hits is over 8 million
	Significantly Exceeded Performance Target

	Recognized to be visible and findable offline by attending 2 major conferences or public activities annually.  
	Attended 9 educational conferences
	Significantly Exceeded Performance Target 

	Raised level of math, science, engineering, and technology awareness by submitting 2 “referenceable” papers.
	Published 10 papers
	Significantly Exceeded Performance Target 

	Raised level of math, science, engineering, and technology awareness by serving at least 66 schools and underserved schools.
	Served 425 schools, including underserved schools
	Significantly Exceeded Performance Target


6.3.1.1 Data sources:

The data source is two reports that are compiled each month for presentation to GRC management.  For FY01, all required metrics were met by September 30, 2001.

Target assessment is blue for all five high-level metrics.  The GRC LTP has achieved all performance targets.  

6.3.1.2 Implications for the future

In FY’02 for the GRC LTP include:

· An increased emphasis on advertising the benefits of the project internally and externally 

· Strengthening the evaluation components as required to improve assessment of the effectiveness of the project components.
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7.1 Goals

The Goddard Space Flight Center (GSFC) Education Programs unit, through its curriculum support component of the NASA and GSFC education frameworks, is charged with providing materials that support both national standards and state curriculum frameworks, as well as incorporating the knowledge being generated through NASA enterprises.  The Learning Technology Project goal is "to research and develop products and services that use NASA information and that facilitate the application of technology to enhance the educational process for formal and informal education and lifelong learning."  The Goddard Earth and Space Sciences Education Ambassador program addresses these goals directly.  It also addresses the goal to implement new education reform initiatives, which specifically relate to NASA mission requirements, and link to national education reform, and national, state, and local standards-based priorities, particularly within the areas of Earth and Space sciences.

7.1.1.1 Customer Impact Performance Goal:  

Establish a technology to serve as a catalyst for learning environment use of engineering and scientific data

7.1.1.2 Customer Impact Performance Indicators:

In particular the goals emphasize providing a technology-based infrastructure for: 

· Improving Education Program integration and coordination 

· Providing materials, incorporating the knowledge being generated through NASA enterprises, that support both national standards and state curricular frameworks
· Providing a vehicle to disseminate these products nationally for use by both formal and informal educational communities

7.1.1.3 Customer Usability Performance Goal:

Demonstrate integrated learning technology products in relevant educational environments

7.1.1.4 Customer Usability Performance Indicators:

· Delineate the educational products of customers of Education Programs, by element to facilitate their use as a whole or in part relevant to need
· Users will be able to search by program, Earth or Space Science sphere, element, science topic, National Standard, and/or grade level.
· Users will be able to create or re-create virtual workshops, presentations, in-service opportunities, lesson plans, and a multitude of other learning opportunities to satisfy specific educational needs.
· Users will be able to electronically evaluate elements and programs as well as suggest additional elements or programs to be added to the Ed Mall.  
7.1.1.5 Content and Learning Goals:

Enable sustained use of LT technologies by educational community: Content and Learning Performance Indicators:

· The most important indicator is to find out what happens when a product is implemented in a real classroom with real students.

· To determine whether products need to be developed with specific types of school systems in mind, rather than a one-size-fits-all model.  Hence, feedback on the effectiveness of the products within different education environments will help inform teachers of the value of the products for their specific classroom environments.

· Specifically, we will link with a State Department of Education to develop a model by which the infusion of NASA education materials into an existing or modified instructional package being used by a teacher impacts student performance on state-level science tests at grade levels within buildings.
7.1.1.6 Other Goals:

To learn the impact of a model for pilot testing education products in classrooms in subgroups by grade levels (early, middle, and high school) as well as type of education environment (urban, suburban, rural).

Other Performance Indicators:

· The value of a research design for gaining feedback from teachers from various grade levels and structures across the country.  The structure for implementing this design is enhanced by the fact that NASA operates 10 centers across the U.S.  that includes education offices.

· The effectiveness of an electronic feedback system for pilot testing products as a means of improving products prior to asking teachers to use them in the classrooms.

7.1.2 Objectives

The following table maps the LT milestones with the Goddard project emphasis to meet these milestones.  The FY in parentheses is the year in which the Goddard effort to meet the milestone is to begin.  All milestones are works in progress and will be continuous from the time indicated.  

	Milestones
	Due
	Output Metrics (Goddard Emphasis)

	4.2.1 Establish technologies that serve as a catalyst for learning environment use of engineering and scientific data.  
	(FY 01)
	Frame the Education Mall, which is the technology-based infrastructure.  The criteria for entering educational materials into the Mall will be identifying absolute need for materials.  Clear customer identification must be established for inclusion of materials in the Mall.  Examples could be school system curriculum projects developed in partnership with NASA education; NASA educational programs such as NEW, workshops, institutes, and presentations by the NASA scientific and engineering communities.

	5.2.3 Demonstrate integrated Learning Technology products in relevant education environments
	(FY 01)
	Education Mall hot buttons will link to Spacelink, NASA Connect, NASA Quest, Observatorium, and LTP LEARNERS projects.  Specific projects can be delineated by element to provide the capability of searching the project as a whole or by part relevant to specific educational needs.  

	5.2.3 Establish new partnerships through LT tasks.
	(FY 01)
	LTP grant funds will be used on the technology side to disseminate identified content into the mainstream.  LTP funds will be augmented by funds from partners such as NASA Enterprises, projects, or other funding sources to develop the educational products, which will be placed on the Mall.  The cadre of teacher Ambassadors will be utilized as resources to use their expertise and experience in product development and in delineating products by element for inclusion on the Mall.  Ambassadors will also serve as consultants to provide training in the development and utilization of products and in the use of the Mall as a rich source of NASA educational products.  

	5.2.3 Establish new school partnerships through LT tasks.
	(FY 01)
	Since its inception in 1994, the Ambassador Program has had as its driving principal the goal to use the Internet as a major communication vehicle for the development and dissemination of Earth and space science curricular support materials to Earth and space science teachers primarily at the secondary level.  Beginning with local school systems in Maryland, partnerships with schools have been the focus of the program.  In FY2000 the Ambassador program began the task of providing training and support for implementing newly developed curriculum materials.  School curriculum development partnerships are currently being developed with ten Maryland School systems involving fifty plus high schools.  The development of the Ed Mall as a rich source of Earth and space science content and resources and the history of the Ambassador program in being involved in successful partnerships with school systems and schools provides credibility for extending school partnerships to at least 1000 schools throughout the ten state GSFC region and beyond.

	7.3.2 Enable sustained use of LT technologies by the educational community.
	(FY 01)
	Goddard project emphasis: The Mall is designed to be a dynamic ever-growing resource for NASA educational products.  The concept of expanding because of demonstrated need will insure a that there will always be a growing customer base.  The goal will be to convince all, which are developing programs and/or presentations, to utilize the Mall to prepare and archive all of their elements.  This will simplify the program not only for the developer of the program but also will make all products of the program easily accessible by those for whom the program was developed and for any learner who may wish to use the program or any of its elements.  


7.1.3 Activities

One Ambassador was assigned the task of coordinating the preparation of the Education Mall infrastructure and the task of preparing the ESSS curriculum in html format to make it available for use on-line.  He served as liaison with the GESSEP staff, Education Programs Office staff, project technology advisor, and the partnering web developer and database specialist to prepare the existing EdMall database for import into its initial functional form for use nationally by the education community.  He also served as liaison with representatives of the Digital Library for Earth System Education (DLESE) to ensure the EdMall database format matched that of DLESE for future inclusion into DLESE

The first week of the summer institute returned the program to its Phase One roots of providing training for teacher and faculty preparation and enhancement by providing a five-day seminar, which focused on the concept of remote sensing.  

A two and one half day program, directed by SEE education specialist Lynda Bell, introduced the Ambassadors to  “Studying The Earth’s Environment from Space” (SEES), a NASA Earth Science Enterprise-funded project.  

A one half day program, directed by two of the Ambassadors, introduced the rest of the Ambassador team to Multispec software and examples of how it can be used in the 8-12 Earth science curriculum

The remaining two days of the seminar used John Bolton’s CARSTAD Remote Sensing Lab as a starting point for accessing remote sensing background and resources.  

The final three weeks of the summer program continued the Phase Five work begun in the FY2000 summer institute.  Ambassadors were given the task of providing training and support for implementing newly developed curriculum materials.  

A team of two Ambassadors, working with SEE Education Specialist Lynda Bell, delineated the SEES product by sphere, Earth System concept, and EdMall element in order to map them, where applicable, to the Earth Systems and Space Science (ESSS) curriculum and for entry into the EdMall database.

Anne Arundel County Public Schools (AACPS) have developed an ESSS curriculum with support from NASA’s Goddard Space Flight Center Education Program.  A team of three Ambassadors was selected to use their content and technology expertise to assist with two 8-day workshop sessions for AACPS teachers who will implement the curriculum.  The Ambassadors were charged with helping teams of teachers become familiar with computer technology, review the ESSS curriculum, link Earth and space science thematically, clarify content as necessary, and develop lessons to supplement the curriculum.

A  team of five Ambassadors worked within the ESSS curriculum to enhance the lessons with NASA education products.  These enhancements were also mapped into the Education Mall to aid in providing examples and a model for future curriculum developers and to serve as a continuing support structure for the AACPS teachers and students who are or who will use the curriculum.

A team of two Ambassadors were given the task of continuing to review Remote Sensing resources in order to synthesize the results of their research by developing a concept map to demonstrate what remote sensing is, how remote sensing is done, how it is used, and why it should be used in education.  Using the concept map as a foundation their second objective was to prepare and present a model one-day Remote Sensing workshop for teachers.  

In order to continue the goal to foster relationships with NASA Earth System Enterprise (ESE) and Space Science projects and missions, the Ambassador program also supported a number of other projects in FY01.  During the summer, the Ambassador project provided support to the Pole to Pole Project, John Bolton’s CARSTAD project, Jarrett Cohen’s “Journey Through Earth and Space” video project, and continuing support to Lynda Bell’s work with SEES.

7.2 Evaluation of Task/Activities

7.2.1 Approach

A great deal of energy and resources are expended in evaluation of every phase of the project.  This evaluation involves both a process evaluation and a product evaluation.  The process evaluation provides feedback to the project staff to help detect faults in design and/or implementation and to make necessary corrections.  A major part of the process evaluation is concerned with “how to disseminate and encourage the use of the Ed Mall by educators and learners.”  The activities associated with the process evaluation are to identify and, if necessary, develop measuring instruments and specifying procedures to be used for scheduling information collections.  The product evaluation focuses on reporting the data analysis relative to program outcomes and relating outcomes information to program objectives.  Product evaluation will provide assessment of the effects of the Ambassador Program.  Emphasis will be given to how the teaching of Earth science in secondary schools has been enhanced through the use of the Ed Mall.  Emphasis will also be placed on what level of success the Ed Mall has experienced in sharing knowledge as indicated by the feedback received.  Feedback data will be collected and used to recommend program improvements and to implement these improvements.

7.2.2 Type of evaluation

The process evaluation provide feedback to the project staff to help detect faults in design and/or implementation and to make necessary corrections.  A major part of the process evaluation is concerned with how to disseminate and encourage the widespread of the Ed Mall.  The activities associated with the process evaluation are to identify and, if necessary, develop measuring instruments and specifying procedures to be used for scheduling information collections.  The Ambassador Program strives to collect 25-30 evaluations per product to determine usability and needed modifications.  The number of accesses to Web site and geographical distribution of accesses will be monitored.  The intent is to increase the use of the products nationally for pilot testing.  The Ed Mall will allow and encourage users to electronically evaluate elements and programs as well as suggest additional elements or programs to be added to the Ed Mall.

7.2.3 Evaluation Process

· Project developed educational products undergo a peer review, a technical evaluation, a science content evaluation, and are then submitted for pilot testing.  

· In the course of workshops, weekly performance check-ups solicit the participants’ reactions to the program as it progresses.  

· At the end of a sponsored program each participant submits an electronic evaluation through EDCATS.  

· The project submits monthly reports through EDCATS

· The project submits an EDCATS evaluation at the end of each fiscal year.  

· The project publishes a written report of its efforts at the end of each year.

· Each of the project’s partners is required to submit an assessment of their efforts to the project.

· Learning Technologies Project conducts both an internal and external review of all of its K-12 projects.

· A dynamic site for piloting developed products was completed for the beginning of the 1999 school year.  Investigations and other educational products will be able to be added to the site at any time to enter the pilot process.  Every product submitted for pilot testing is appended with an evaluation tool, which provides immediate feedback to the product authors and the project staff.

· The EdMall users will be able to electronically evaluate elements and programs as well as suggest additional elements or programs to be added to the Ed Mall.

7.2.4 Outcome of the task/ activities

· Prepared the existing EdMall database for import into its initial functional form for use nationally by the education community
· Ensured the EdMall database format matched that of DLESE for future inclusion into DLESE
· Provided training for teacher and faculty preparation and enhancement by providing a five-day seminar, which focused on the concept of remote sensing.
· Delineated the SEES product by sphere, Earth System concept, and EdMall element in order to map them, where applicable, to the Earth Systems and Space Science (ESSS) curriculum and for entry into the EdMall database.
· Ambassadors were charged with helping teams of teachers become familiar with computer technology, review the ESSS curriculum, link Earth and space science thematically, clarify content as necessary, and develop lessons to supplement the curriculum.
· Enhancements to the ESSS curriculum were mapped into the Education Mall to aid in providing examples and a model for future curriculum developers and to serve as a continuing support structure for the AACPS teachers and students who are or who will use the curriculum.
· Developed a concept map to demonstrate what remote sensing is, how remote sensing is done, how it is used, and why it should be used in education K-12.  Using the concept map as a foundation prepared and presented a model one-day Remote Sensing workshop for teachers.
· Supported a number of other projects in FY01.
7.2.5 Impact of the task/activities

The impact of the program can be seen in a representative sampling of participants’ comments below:

· “The students were truly inspired by working with you all.”

· “The kids got a fantastic amount out of last night (as I did)...I know that the effects of the experience last night will last with these children for a lifetime and I am so grateful to everyone at NASA for making this possible.”

· “During the videoconferencing connections, we witnessed real world science education at its finest...”

· From the teacher, “I may have had the most fun of all!”  

· And perhaps most eloquently of all:  “What a marvelous experience!  Our students and our staff were just “blown away” by the presenter and his presentation.  The children are still on a high some hours later and still full of stories about what they learned.  The most difficult part for all of us was actually having to end it.  We could have stayed there and talked to Joe all day....  Thank you so much to all of you for the time and effort that you have put into organizing this...Lastly, I sincerely hope that you meet Krystal (a student in the audience) at some stage when she gets to NASA as a trainee Mission Specialist.”

A basic EDMall infrastructure has been developed and is ready to be tested, revised and refined in the coming years of the project.  The existing database elements were reviewed, revised to match the DLESE format and converted from the Filemaker Pro database used in FY00 to the new format developed in FY01.  The database was further populated with ESSS elements and the SEES project was delineated by element, matched to the ESSS curriculum, and incorporated by element into the EDMall database.

A model Earth and Space Science curriculum has been developed for evaluating, testing, and refining as results of the evaluation process dictate.

Partnerships were developed and/or continued with ESE, various NASA projects outlined above, the AACPS curriculum project, a consortium of school districts pursuing the development of an Advanced ESSS curriculum, and branches of the Maryland State Department of Education.

7.2.6 Data collection procedures used

· Project developed educational products undergo a peer review, a technical evaluation, a science content evaluation, and are then submitted for pilot testing.  

· In the course of workshops, weekly performance check-ups solicit the participants’ reactions to the program as it progresses.  

· At the end of a sponsored program each participant submitted an electronic evaluation through EDCATS.  

· The project submitted monthly reports through EDCATS

· The project submitted an EDCATS evaluation at the end of the fiscal year.  

· The project published a written report of its efforts at the end of each year.

7.2.7 Effectiveness of collection procedures used in measuring the Objectives

The data collection procedures were effective in measuring the objectives for this the first year of the current project.  The goals and objectives of this initial year were to build a basic technology infrastructure and to build a foundation of school and NASA partnerships.  The evaluation for this basic foundation of the project is more subjective than it will be when data can be solicited from teachers and learners nationally in the coming years.  

7.3 Comparison of actual performance with the projected performance

	Performance Target
	Actual Performance
	Target Assessment

	Frame the Education Mall
	Framed the Education Mall
	Achieved Performance Target

	Specific projects can be delineated by element to provide the capability of searching the project as a whole or by part relevant to specific educational needs.
	ESSS curriculum project and SEES Project 
	Achieved Performance Target

	Establish new partnerships through LT tasks
	ESSS curriculum project, SEES Project, other projects outlined above using Ambassadors as resources to use their expertise and experience in product development, in delineating products by element for inclusion on the Mall, and also serving as consultants to provide training in the development and utilization of products and in the use of the Mall as a rich source of NASA educational products.
	Achieved Performance Target


7.4 Data Sources

· Existence of searchable database

· Existence of project elements in searchable database

· Existence of project partnerships using Ambassadors 
7.5 Implications for the future
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The Mall is designed to be a dynamic ever-growing resource for NASA educational products.  The concept of expanding because of demonstrated need will insure a that there will always be a growing customer base.  The goal will be to convince all, which are developing programs and/or presentations, to utilize the Mall to prepare and archive all of their elements.  This will simplify the program not only for the developer of the program but also will make all products of the program easily accessible by those for whom the program was developed and for any learner who may wish to use the program or any of its elements.
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8.1 Summary

8.1.1 Goals

· Prototype advanced technologies that serve as a catalyst for learning environment use of engineering and scientific data.

· Demonstrate integrated learning technology products in relevant educational environments.

· Enable sustained use of LT technologies by the educational community.

· Assure that the applications developed by the JSC LT team are visible and available to the widest possible audience.

8.1.2 Objectives

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

JSC LTP delivered three advanced technology applications:

· ROVer Ranch Mission X104

· ROVer Ranch Class Management and Evaluation Tools

· ROVer Ranch ISS Mission X218

	1.2.2 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.


JSC LTP distributed multimedia technologies to a total of 1139 learning environments including 145 K-4 schools, 291 5-8 schools, 241 9-12 schools, 61 community colleges, 169 universities, and 232 "other" institutions which include home schools, organizations, companies, etc.  Additionally, 46 Technology Assistance Requests were completed in association with the JSC Inspection Days.

	1.2.3 (5.2.3.JSC.4)
	Develop new school partnerships through LT tasks


In addition to the distribution of multimedia technologies to 1139 learning environments, JSC established significant new school partnerships with CCISD Webster Intermediate Magnet School Gifted and Talented "WAVE" Program, and Laporte High School.  Partnerships in negotiation include Renner Middle School in Plano TX, the Texas Parks and Wildlife Education Division, and NASA's CET.  Ongoing partnerships include work with the University of Houston Clear Lake, and school liaisons through the JSC Education Division.

	1.2.4
	Produce at least 3 publications per year in journals or conference proceedings subject to peer review


JSC LTP produced the following publications:

· "NASA's Classroom Learning Technologies" Proceedings of Education Technology 2001.  Society for Applied Learning Technology, Warrenton, VA, 2001.

· "NASA Technology and Tools That Support Teaching” Proceedings of the International Conference on Technology and Education.  ICTE, Tallahassee, FL, 2001.

· "The Spirit of Discovery: NASA Online Interactive Resources” School Tech Exposition Conference Vault.  CMP Media, NY, 2001.

	1.2.5 
	Support at least 3 external activities such as workshops or conferences


JSC LTP supported the following external activities:

· JSC Open House, Houston TX, Aug 2001

· Education Technology 2001 Conference, Washington DC, July 2001

· NASA Education Workshop (NEW), Houston TX, July 2001

· International Conference on Technology and Education, Tallahassee FL, May 2001

· School Tech Exposition Conference, New York NY, April 2001

· NASA Educational Technology Conference, Cleveland OH, April 2001

· FIRST LoneStar Regional Competition, Houston, TX, March 2001

· JSC Inspection Days, Houston TX, Oct 2000

	1.2.6 
	Demonstrate recognition of the JSC LT applications as evidenced by at least 3 awards per year


JSC LTP received the following recognition/awards:

· Robert Shelton received a NASA Exceptional Service Medal "for 

· His outstanding efforts in developing software applications to further NASA’s outreach to the education community and to students by providing them with opportunities to develop science and math skills".  

· NASA Tech Brief Awards for ROVer Ranch.  

· ROVer Ranch received an Education World "A" site Award, April 2001 http://www.education-world.com/awards/past/2001/r0401-19.shtml 

· ROVer Ranch received a NASA Cool Robot of the Week Award

· ROVer Ranch featured as a Spacelink - Cool Picks site

· Robert Shelton was recognized by the Texas Workforce Commission in their publication  "Why Study This, Interviews with Real People in Math and Science Careers", http://www.cdr.state.tx.us/Main/WST-htmls/WST-TOC.html 

· JSC LTP was recognized in the Winter 2001 issue of NASA Insights:

· "Navigating Cyberspace with ILIAD and SIMON” NASA Insights.  Louis Varrichio.  NASA, Washington, DC, Winter 2001.

8.1.3 Activities

The JSC LT project team met or exceeded all stated goals for this year.  The team produced and released 3 Internet-based software applications supporting learning objectives in science, mathematics and technology.  The three software releases were:

· ROVer Ranch MissionX104 -- a photoreconnaissance activity in which students design build and test robots in a web-based environment derived from a NASA mission.  Students must select parts, match resource consumers with suppliers, account for consumables such as fuel and electric power and understand the dynamics of motion through time and space.  In addition, to build robots that perform successfully, students must track and extrapolate resource consumption as a function of time, design configuration, and mission planning.

· ROVer Ranch Class Management and Evaluation -- a suite of tools for teachers and students to document and evaluate the performance of the robots they build.  This tool set was motivated by our initial evaluations which applauded the technical content of the initial ROVer Ranch application, but pointed out the need for tools to help teachers integrate this activity into their science curriculum.  The class management functions provide simple tools for teachers to assign and monitor activities of their group and the key feature, the "mission summary."  The mission summary is compiled after a student tests her robot in the simulation phase.  Generated automatically, the summary is an html document that includes the initial objectives of the mission and scores performance against these objectives.  Students "see" the results produced by their robot in the form of close-up photos linked into their mission summary document.

· ROVer Ranch ISS Mission X218 -- A second robotic Inspection mission featuring more tools (virtual robotic parts) to expand the capabilities of the students to meet more complex mission objectives.  These objectives Include spectrographic Inspection of various locations on the ISS for leakage.  Adding to the device Inventory and broadening objectives required concomitant extension of the class management and mission summary tools.

In addition to delivery of new products, the JSC LTP team continued to support existing products and services -- the Internet Library Information Access Device (ILIAD), School Internet Manager Over Networks (SIMON) and the NASA Qwhiz.  These applications remain integral to our service to the educational community.  ILIAD and SIMON were featured in an article for HPCC Insights and Qwhiz continues to be used in other LTP activities, such as Space Team Online.  

In accordance with federal law and NASA policy, the JSC team completed modifications required by the Children's Online Privacy Protection Act (COPPA) and Section 508 of the Americans with Disabilities Act.  The fact that these complex interactive web-based applications are accessible to users of assistive technology is a major accomplishment for the JSC team.

The JSC LTP team supported two major external outreach events at JSC, which provided an opportunity to forge new partnerships and enhance the visibility of all LT products and services.  JSC Inspection Day is a 3-day exposition focused specifically on leaders in business, government and education.  The purpose of Inspection Day is to bring technologists from all sectors together to understand where NASA technology can be used in our society.  The JSC LTP responded to a record number of Technology Assistance Requests (TAR's), which served to expose educators first hand to LTP products and services.  The second JSC external activity was the JSC Open House.  Open House is far less formal in that there are many activities for families, and it attracts a huge crowd -- this year, 90,000 plus.  We were able to demonstrate LT applications to the public at large and the response was overwhelming.

Finally, this year we established partnerships with the JSC sponsors of FIRST and the robotics curriculum program of the gifted and talented (GT) program at a local Intermediate school.  ROVer was featured at the Robotics Education Working Group videoconference, and we participated in two weeks of pilot testing with the WAVE program.  

8.2 Evaluation of Task/Activities

8.2.1 Approach

JSC LTP takes a bilateral approach in evaluating its multimedia products.  At an operational level, the software evaluation consists of testing the product's integrity to ensure that all modules function as required, the logic flow is correct, and that the learner easily uses the product.  On a functional level, the ROVer Ranch was evaluated through formative design criteria, early review of design prototypes, pre-service teacher reviews, and online feedback mechanisms.  

8.2.2 Type of evaluation

Operationally, the ROVer Ranch modules were tested to determine that all functions were working as required and usability levels were high.  Functionally the software underwent multi-stage reviews during its development.

8.2.3 Evaluation Process

Functionally, the ROVer Ranch evaluation began with formative design criteria specified by a robotics education focus group conducted by the JSC Education Division and JSC LTP.  Purpose and activity elements were identified and discussed by the participants to determine the feasibility and usefulness of a robotics education activity.  Upon completion of the ROVer Ranch prototype, the alpha software was used and reviewed by members of the education community.  After modifications, the software was reviewed by pre-service teachers in a Master course on educational technology and Internet resources.  Additionally, the software is continually reviewed by the education public at large through online feedback mechanisms such as summative evaluations and anecdotal evaluations.

8.2.4 Outcome of the task/ activities

The outcome of the formative design criteria was an outline of elements that became the skeleton of the ROVer Ranch software modules.  The prototype evaluation led to the addition of a suite of management and evaluation tools built into the software so teachers could easily access the students online work and determine if the learning activities were being completed.  Reviews by the pre-service teachers gave insight into ways to improve the logic flow of the software and how beginning teachers use and interact with multimedia.  The online feedback tools continue to give perspective on the overall usefulness of ROVer Ranch and potential upgrades to consider.  

8.2.5 Impact of the task/activities

The overall impact of the evaluation activities was positive in that adjustments and modifications that ultimately improved the product were identified and integrated into the software package.

8.2.6 Data collection procedures used

Data collection procedures used for evaluating the product include notes and follow-up conversations from the focus group, various communications from prototype reviewers, class assignment write-ups from the pre-service teachers and online feedback from the survey and anecdotal review forms.  

8.2.7 Effectiveness of collection procedures used in measuring the Objectives

The methods used for data collection to evaluate the design, development and deployment of the ROVer Ranch were useful and an effective means of tailoring a useful product.  The collection of online feedback information is ongoing and valuable suggestions will continue to be integrated into the product.

8.3 Comparison of actual performance with the projected performance
	Performance Targets
	Actual Performance
	Target Assessment

	Number of Awards: 3
	Number of Awards: 4
	Significantly Exceeded Performance Target

	Number of Hits: 215K 
	Number of Hits: 1,329,611 
	Significantly Exceeded Performance Target

	Number of Activities: 3
	Number of Activities: 8 
	Significantly Exceeded Performance Target

	Number of Papers: 3
	Number of Papers: 3
	Achieved Performance Target

	Number of Schools: 75 
	Number of Schools: 1,139
	Significantly Exceeded Performance Target


8.3.1.1 Data Sources

	Number of Awards:
	Awarding institutions/organizations

	Number of Hits:
	Web Logs

	Number of Activities:
	Participation at Events

	Number of Papers:
	Referenced Citations

	Number of Schools:
	Registrations/Contacts/Seminars


8.4 Implications for the future
ROVer Ranch represents a technically complex, advanced multimedia Internet technology that can serve as a model and springboard for future planned activities such as the Virtual Science Laboratory (VSL).  The VSL is conceived as a suite of online physics experiments, in which students can collect, visualize, analyze and model data in an interactive 3-D environment.  
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9.1 Summary

9.1.1 Goals

To provide compelling and interactive content from Kennedy Space Center experts focusing on International Space Station components, processing and delivery for the FY 01 school year.

· To inspire students and provide them with an insight into the activities of Kennedy Space Center scientists and engineers.

· To provide real-time methods of communication between students, teachers and life-long learners.

· To provide Kennedy Space Center’s Education Programs Office with technical support for video, audio, real media and web site development.

9.1.2 Objectives

In terms of web casting our goal was to provide a series of five webcast events (seven achieved) highlighting the following:

· The Launch of 100th Space Shuttle Launch (STS 92)

· The Space Station Processing Facility (SSPF) showing actual station components

· Payload processing and Experiment preparation for the ISS

· Interviews with “people that have been there” – Astronaut Samuel T.  Durrance

· International Partners and element integration

· Effects of living in space

· Each web cast would have supporting lesson guides and quiz activities

· Each web cast would have follow-up supporting chat room activities.

· Each web cast would be streamed us Kennedy Space Center Real Media servers.

· Text based field journals targeted four per month.

Redesign of the Kennedy Space Center Education web site was targeted to comply with 508 and COPPA requirements.

9.1.3 Activities

· Web cast technologies were used to produce a series of web casts (seven total) allowing students, teachers and life-long learners to communicate with Kennedy Space Center scientists and engineers.  

· Journals were developed from interviews with experts at Kennedy Space Center and posted to the Ames Research Center servers.

· Kennedy Space Center experts interacted with students throughout the FY 01 school year using Chat Rooms.

· Kennedy Space Center’s Education Web Site was redesigned to meet 508 compliance and posted on June 21st, 2001.

9.2 Evaluation of Task/Activities

9.2.1 Approach

A system was developed to compare Pre-test and Post-test results from online tests during three of the web cast events January through March).  

9.2.2 Type of evaluation

Objective comparison

9.2.3 Evaluation Process

On the Pretest, the participant was asked to complete a quiz WITHOUT the use of lesson guides or any supporting material.  This was used to establish a baseline of understanding.  After this was completed the lesson guides were posted to the web site and made available to the participant.  After reviewing the lesson guides the participant interacted with the Kennedy Space Center experts using web cast technology.  A posttest was then administered which was an exact mirror of the pre-test.  The result of the posttest was then compared to the pretest to determine an increase or decrease of knowledge.

9.2.4 Outcome of the task/ activities

In all cases (137 total), significant improvements were noted.  

PRETEST RESULTS

	Score
	Participants
	Percentile

	100
	16
	11.68%

	90
	9
	6.57%

	80
	20
	14.60%

	70
	19
	13.87%

	60
	27
	19.71%

	50
	10
	7.30%

	40
	32
	23.36%

	30
	4
	2.92%


POST TEST RESULTS

	Score
	Participants
	Percentile

	100
	111
	81.02%

	90
	22
	16.06%

	80
	4
	2.92%


9.2.5 Impact of the task/activities

The activities provided by Kennedy Space Center and QUEST have enhanced the education community and publics understanding of how the International Space Station components are processed and delivered to space as well as future activities on the space station.

9.2.6 Data collection procedures used

The online quiz was posted using a standard .html document “form post”.  Once the user submitted their answers, they were posted in a comma delineated .txt format and sent directly to Brandt Secosh’s email at Kennedy Space Center.  The results were then compiled and imported into an Excel spreadsheet, which was used to calculate the results.

In compliance with existing directives (COPPA), NO PERSONAL information was collected or compiled.  Participants were identified using a system that asked them to select a planet, their birthday and birth-month.  For example, A person that selected Saturn with a birthday on the 22 of January was identified as SATURN0122.  

9.2.7 Effectiveness of collection procedures used in measuring the Objectives

Although the system was labor-intensive, it was effective in collecting data while keeping the participant anonymous.  A suggested method to improve this system would be to develop this using a CGI script that would automate the process.  This was not used because of the non-availability of programmers and, at the time, collection of this type of data was not being entertained due to the newly distributed COPPA guidance.

Secondly, participation with this type of quiz quickly decreased because the participant was not allowed to see the result of their response.  This was necessary to accurately measure the posttest result to the pre-test.  Providing the participant with a pretest result would have compromised the post.

To keep interest and participation active we are presently providing immediate quiz results to the user once they submit their answers.  

9.3 Comparison of actual performance with the projected performance

	Performance Target
	Actual Performance
	Target Assessment

	Target 1 - A series consisting of five cast events based on ISS construction, processing & delivery 
	WEBCAST: 7
	Significantly Exceeded Performance Target

	Target 2 – Provides experts for at least one web cast per month in support of web cast events for a total of 5
	CHAT ACTIVITY: 7
	Significantly Exceeded Performance Target

	Target 3 – Submit 4 field journals per month*
	FIELD JOURNALS: 32
	Did not Achieve Performance Target

	Target 4 – Redesign of the KSC Education web site 
	WEB SITE REDESIGN Completed by June 21, 2001
	Achieved Performance Target


*
Field Journals were directed to be discontinued as of  March, 2001.  QUEST requested that we begin to research more advanced methods of producing “photo journals” to replace the text based field journals.  Testing has taken place using ANFX software to support this request and field journals are expected to be produced in the November (FY02) time frame.

9.4 Implications for the future

These operational techniques (web casts, chat rooms and journals) have proven themselves to be valuable tools for NASA engineers and scientist to interact with the education community and public at large.  We believe that collaboration with other field centers, particularly Johnson; Marshall; and Stennis, would broaden the content area and better represent NASA as a whole.  Recent improvements in the web casting capabilities at Kennedy Space Center allow us to entertain the prospect of supporting each of these centers in a collaborative web casting effort in the future.  Additional effort should be developed to measurable learning.  
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10.1 Summary

10.1.1 Goals

· Explore and develop innovative uses for current and emerging technologies that may have application in K-12 education.

· Motivate students to become critical thinkers and problem solvers through the application of appropriate technologies and relevant NASA and NASA-related information.

· Inspire students to pursue math-, science-, and technology-related coursework and careers.

10.1.2 Objectives

· Develop techniques and applications that use commercial haptic devices to demonstrate math, science, and technology concepts to augment K-12 education.

· Develop web-based activities and content using NASA and NASA-related concepts and information.

· Use streaming audio, video, and/or animation to explain NASA programs, missions and research.

10.1.3 Activities

13. The NASA Langley Learning Technologies Project has several different areas of effort to meet the goals and objective described above.  

14. Haptics-Augmented Science Education: Partnership with the Ohio University to develop software that will utilize haptics in K-12 education

15. The NASA "Why?" Files

16. Partnership with Christopher Newport University and NASA Langley's Office of Education under a LEARNERS cooperative agreement to develop the web-based elements for the NASA "Why?" Files production

17. Distributed Multimedia Testbed

18. Ongoing investigation into the application of a distributed streaming media environment for a variety of educational and programmatic uses

19. Communicating NASA Information Using Web-based Animation

20. Partnership with NASA Langley's Media Concepts Team to develop streaming animation to communicate math, science, and NASA research

21. Miscellaneous Projects

Over the course of the year, NASA Langley's LTP is involved in a variety of "special" projects that do not fall under one of the four primary activities above.  These include:

· Support of NASA Langley's Educator Resource Center, 

· Support for the FIRST robotics competition, and 

· Conducting technology testing and implementation for NASA Langley center-based projects.

10.2 Evaluation of Task/Activities

10.2.1 Approach

Assessment is a critical element of all NASA Langley LTP activities.  We believe that authentic assessment is not a burdensome add-on to a finished product but a critical element to the design, improvement, and evaluation of all programs.  Programmatic limitations sometimes restrict the level of evaluation that can be conducted, but within available resources, evaluation is integrated into every NASA Langley LTP activity.  As projects are developing, formative evaluation provides valuable insight to developers, allowing them to produce products that better meet audience needs from the very beginning.  These evaluations take place even after the initial program is launched, as an ongoing mechanism to continually improve the product.  Summative evaluations allow us to determine if we have succeeded in reaching our stated goals, and are conducted when projects reach a maturity level that justifies such an evaluation.

10.2.2 Type of evaluation

As described above in Approach, NASA Langley LTP efforts include both formative and summative evaluation components as appropriate.

10.2.3 Evaluation Process

10.2.3.1 Haptics-Augmented Science Education

As part of the development of a Simple Machines module that helps elementary students better understand levers, pulleys, inclined planes, screws, and wheels/axles, researchers at Ohio University developed a formative evaluation survey.  After allowing subjects to utilize the prototype software, the survey was provided to university researchers and students during an on-campus evaluation and to elementary school educators and students at remote sites.  Evaluation data was collected, and used in project improvements.

10.2.3.2 The NASA "Why?" Files

A concerted effort has been made to integrate evaluation throughout the entire fabric of the NASA "Why?" Files web site development.  In partnership with Virginia Tech, Langley's LTP led the effort to develop a formative evaluation plan that included not only the NASA "Why?" Files web site, but also the educator's guide and the program video.  Formative evaluation tools were developed by Gwen Ogle, a PhD candidate in the field of instructional technology at Virginia Tech based upon input from the NASA "Why?" Files production team.  A formative evaluation of one complete program was undertaken.  At the conclusion of the 2000-2001 season, the NASA Langley Office of Education conducted an end-of-season survey/summative evaluation to assess the impact of the program.  In addition, as part of the web site development, usability testing was conducted.  This type of evaluation involved identifying representative users, inviting them to come to NASA Langley, and then conducting one-hour structured observations as they use the web site.  The usability testing provided valuable insight into how an average person navigates the web site, what areas may provided difficulty to our audience, and generated valuable suggestions for further improvement.

10.2.3.3 Distributed Multimedia Testbed

This activity is a technology investigation project whose target audience is the NASA user community as well as the educational community.  Although the ultimate goal of this effort is to allow information to reach many users simultaneously, and the audience for this information does include K-12 students, educators, and the general public as well as NASA employees, the ultimate goal is to evaluate hardware, software, and networking configurations that will enable this type of Internet-based distributed communication.  In partnership with other NASA field centers, NASA Langley participates in the testing and implementation of new architectures and technologies as streaming media technology continues to expand.  Evaluation of this effort is handled by NASA Ames and/or NASA Headquarters at the conclusion of any pilot project that uses the testbed.

10.2.3.4 Communicating NASA Information Using Web-based Animation

This activity was postponed until FY02 due to the limited resources available as other activities grew in scope.

10.2.3.5 Miscellaneous Projects

This activity is where "emergency" or "quick response" projects fall.  These projects often afford little time for planning, and do not include any structured evaluation simply due to the nature of the project.  In general, the evaluation of these activities is comprised of user feedback at the conclusion of the activity or event.

10.2.4 Outcome of the task/ activities

10.2.4.1 Haptics-Augmented Science Education

Prototype software aimed at an elementary school audience has been developed that allows students, parents, and educators to use commercial, off-the-shelf, haptic devices typically used for computer game playing to "feel" the forces associated with simple machines.  The initial evaluation data indicates that this technique does provide promise for giving students a deeper understanding of these concepts, although this must be verified by a controlled summative evaluation in the future.  Additional results from the initial evaluation indicated that improvements in the general instructions should be improved, that the reading level was too advanced for the target audience, and that the integration of a storyline or multi-level "game" environment with the tutorials would keep students engaged longer.  Two papers documenting the technology and its educational significance have been submitted to journals for publication.

10.2.4.2 The NASA "Why?" Files

The NASA "Why?" Files web site has become a substantial online resource that provides educators, parents, and students with access to NASA and NASA-related information.  It has developed into a significant resource for understanding and implementing problem-based learning (PBL) within the classroom, leading to the development of strategic partnerships with other PBL-related organizations.  Over the course of the last year, the NASA "Why?" Files web site received several different awards for overall web site design and educational content.  A formative evaluation was completed and results were presented to the NASA Langley production teams as well as to an audience at NASA headquarters.  The results of the formative evaluation have been used to improve programs and shape the project's direction.  Papers documenting the web site development and evaluation process are planned.  Also, as an outcome of our evaluation efforts, Langley's LTP helped to facilitate a discussion on program evaluation as part of the LEARNERS conference in the Spring of 2001.

10.2.4.3 Distributed Multimedia Testbed

NASA Langley was one node of a prototype distributed streaming media architecture, capable of providing streaming audio/video feeds to hundreds of local or remote users.  In FY01, Langley participated in the broadcast of several FIRST robotics competitions to a national audience, including encoding the video stream from remote locations in Richmond and Philadelphia.  In addition, Langley participated in a pilot project that allowed NASA Administrator Goldin to address NASA employees at their desktops.

10.2.4.4 Communicating NASA Information Using Web-based Animation

TBD in FY02.

10.2.4.5 Miscellaneous Projects

Many of these smaller projects involve support for the LTP project office at NASA Ames and supporting local NASA Langley efforts so the outcome is tied to the specific center-based or program request.  For example, in FY01 NASA Langley LTP participated in the program development for the renewed EarthKAM activity as a center-based advisor and supported the technology infrastructure of NASA Langley's Educator Resource Center.  An additional "external" example is collaboration with The NLIST initiative, sponsored by the Council of State Science Supervisors, in the development of an online, web-based rubric that can be used in the evaluation of inquiry-based educational activities.  A paper documenting this activity is currently being written.

10.2.5 Impact of the task/activities
10.2.5.1 Haptics-Augmented Science Education

This project demonstrates how advanced haptic technology that was once very expensive and used only in large industrial or government projects can now be used in an educational or home setting to communicate scientific principles.  The computer gaming industry is responsible for converting advanced haptic technology into something that is affordable and commercially available, but this project shows how the educational and research communities can recapture such technologies for more significant purposes.

The NASA "Why?" Files
There are very few online resources that seek to provide math/science/technology content in a problem-based learning framework.  The NASA "Why?" files web site has become one of the most significant online PBL/content resources for elementary-level educators and parents.  This activity is presenting NASA and NASA-related information to students, educators, and parents using a variety of different web-based technologies, and is a resource for PBL implementation and evaluation in the classroom.  It is also hoped that the effort that has gone into integrating evaluation as part of this project will benefit other NASA programs and projects as they seek to do the same.

10.2.5.2 Distributed Multimedia Testbed

As streaming audio & video technology continues to advance, this technology will become even more relevant in the day-to-day business of NASA, as well as in how we communicate our unique resources to the K-12 educational community.  This activity provides the foundation for using such technologies to increase the impact of the Learning Technologies Project as well as to improve the communications processes within NASA.

10.2.5.3 Communicating NASA Information Using Web-based Animation
TBD in FY02.

10.2.5.4 Miscellaneous Projects

The significance of these projects varies depending on the particular program or project.  The importance of retaining the flexibility to accept such assignments is that often the unique strengths of the Learning Technologies Project can perfectly fit a critical need in another program, and this is an important contribution that the Langley LTP can make to NASA's overall mission.

10.2.6 Data collection procedures used

10.2.6.1 Haptics-Augmented Science Education

As described in section above, surveys were distributed to pilot group participants after using the initial software.  The responses were then collected and evaluated.

10.2.6.2 The NASA "Why?" Files

As described in section above, a formative evaluation plan was developed and implemented.  This involved several different evaluation instruments including telephone conversations, surveys, and in-class observation of students and educators, with the data collected and summarized in a final report.  The summative evaluation survey was created and distributed to a representative sampling of registered program users by Langley's Office of Education and the results are pending.  Finally, usability studies involved on-site observation and discussion with web site users.

10.2.6.3 Distributed Multimedia Testbed

Comments were solicited from viewers of the FIRST robotics competitions via E-mail to gauge the effectiveness of these broadcasts.  In addition, after the pilot project featuring Administrator Goldin, NASA HQ solicited feedback from users to determine the overall impression of the event and generated a report summarizing the event.

10.2.6.4 Communicating NASA Information Using Web-based Animation

TBD in FY02.

10.2.6.5 Miscellaneous Projects

As described above, in most cases no formal data is collected on these activities, although as appropriate, the activities are documented.

10.2.7 Effectiveness of collection procedures used in measuring the Objectives

10.2.7.1 Haptics-Augmented Science Education

The data collected was sufficient for this stage of development.  The data indicated that this was a promising avenue to pursue and provided valuable ideas for how the project can be improved as it develops.  A final/summative evaluation will be required once the software is in its final form to determine how effective this application of haptic technology is in the educational process.

10.2.7.2 The NASA "Why?" Files

The procedures put in place for the NASA "Why? Files have provided invaluable information to program developers and have without question resulted in a greatly improved product.  

10.2.7.3 Distributed Multimedia Testbed

In general, this is a project that continues to push the envelope of streaming technologies, and as such does not really lend itself to a complete evaluation.  As new technologies and architectures are developed, they are implemented and if successful, passed along to the office of NASA Langley's CIO for consideration or rolled into ongoing NASA LTP projects.  One result of the pilot project evaluation has been to underscore the inadequacy of available bandwidth on the Langley local area network for any significant deployment of streaming video services without further upgrades.

10.2.7.4 Communicating NASA Information Using Web-based Animation

TBD in FY02.

10.2.7.5 Miscellaneous Projects

No changes to the data collection methods are necessary.  These quick-response projects are short-term in nature (usually) and LTP is providing a service to a larger effort in most cases.  The value of these activities is based upon LTP's contribution to the larger NASA effort.

10.3 Comparison of actual performance with the projected performance

	Performance Target
	Actual Performance
	Target Assessment

	Haptics-Augmented Science Education

Develop elementary-level simple machines software that uses commercially available haptic interface(s).
	Pilot software was successfully tested and initial evaluations have been conducted.  A paper documenting the work has been prepared for submission to a journal.
	Significantly Exceeded Performance Target

	The NASA "Why?" Files

Create a high-quality web site that models and encourages the use of problem-based learning and provides relevant math, science, and technology content in cooperation with the video- and print-based elements of the overall NASA "Why?" Files production.  Ensure that the web site is compliant with applicable accessibility regulations.
	A web site focusing on problem-based learning and NASA research has been created that has received very favorable reviews from educators and educational groups.  Text-based versions of the content have been created to comply with federal accessibility requirements.  The NASA "Why?" Files web site received several awards and is being considered for inclusion in a book on problem-based learning.
	Significantly Exceeded Performance Target

	Distributed Multimedia Testbed

Implement a RealMedia server that is capable of integrating with similar servers at other NASA field centers to distribute streaming media requests in an efficient manner.
	A RealMedia server was established and operational for several projects over the course of FY01.  Due to local area networking issues, access to the server from outside of NASA Langley has been limited, but it is anticipated that the server will be back in full time service in mid-FY02.
	Achieved Performance Target

	Communicating NASA Information Using Web-based Animation
Create one or more web-based animations that illustrate a key concept of a NASA project or that describe a unique NASA facility.
	This project has been postponed until FY02 due to resource limitations.
	Did not Achieve Performance Target

	Miscellaneous Projects 

Be available to respond to special requests to utilize LTP resources, as circumstances permit.
	Langley's LTP office was able to respond to several requests for assistance including:  the LaRC CIO's office in support of a streaming media pilot project; the ARC LTP project office in support of LTP administration; the Langley Educator Resource Center to provide networking and computer assistance; and participate in the development of an online, database-driven rubric in partnership with NLIST and the Council of State Science Supervisors.
	Significantly Exceeded Performance Target


10.3.1.1 Data Source

Data for this report comes from NASA Langley LTP project evaluations and reports.

10.4 Implications for future

10.4.1 Haptics-Augmented Science Education

Revisions to the software based upon user feedback need to be completed.  Further expansion of the work into the high school age group is currently under evaluation.  In addition, the possibility of commercial partnership will be investigated in the coming year.

10.4.2 The NASA "Why?" Files

While the web site will continue to grow with each new program, additional effort needs to be made in order to better promote the NASA “Why?” Files web site as well as the overall program.  Strategies to better link the web site and video production need to be discussed and implemented.  The name of the program will be changing during the summer of 2002 to the NASA Sci Files due to trademark issues; so significant work will be required to modify the entire site text and graphics to reflect this change.

10.4.3 Distributed Multimedia Testbed

After several successful projects in FY01, the Langley LTP RealMedia server will be upgraded in FY02 and put into full-time operation.  Additional pilot projects will most likely be scheduled.

10.4.4 Communicating NASA Information Using Web-based Animation

The partnership with NASA Langley's Media Concepts Team to develop streaming animation will be initiated and the first results of this activity will be produced in FY02.

10.4.5 Miscellaneous Projects

Based upon previous experience, Langley’s LTP will need to remain flexible and prepared for unplanned activities again in FY02.
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11.1 Summary 

11.1.1 Goals

Background:  The LFSS FY’00 project developed a prototype science education application based on a manifested Space Station experiment.  The application was used and evaluated in Spring 2000 utilizing a laboratory prototype since the earliest Space Station experiments were not operational until the 2000-2001 school year.  The initial audience for our project was the Space Experiment Education Kit’s schools based on a National Science Foundation SBIR Phase II award.  

Unfortunately, the NSF SBIR Phase II award was not awarded and we changed focus of the project to reach a broader audience through a traveling museum exhibit.  The traveling exhibit opened on June 16 in Charlotte, NC at Discovery Place Museum.  It will travel to 17 different museums for the next 5 years with a traveling debut at Maryland Science Center in Baltimore.  A partnership of US Space Enterprises (USSE), exhibit designers, AZTek, telescience integrators, and the University of Alabama-Birmingham’s Center for Biophysical Sciences and Engineering (UAB), telemetry source, provided a stable foundation for developing the NASA Live! portion of the exhibit.

The LFSS FY’01 project goal was to extend this capability to provide educational content in a museum setting.  The NASA Live! kiosk inside the ISS exhibit would provide real-time telemetry acquisition from UAB.
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Objectives

The education/public outreach program is based on the Telescience Resource Kit used by International Space Station experimenters.  TREK was designed for use by experiment developers and operators.  We have provided the museum with the same telescience tools that the scientists use.  Our objective was to develop a real-time delivery mechanism to deliver ISS experiment data, promoting space science awareness in schools and to the general public.  The following timeline was developed to meet our objective.

	March
	Develop Concept Document Develop Design Interface Specification

	April
	Research a viable replacement for legacy TOPS application.  Develop NASA Live! Display EZStream Phase I development.

	May
	Installation and Integration of EZStream tools onto kiosk computer.  End-to-End testing with UAB and Discovery Place networks.

	June
	Exhibit opens to the public.

	September
	Educational activity with TReK in the Classroom schools.


11.1.3 Activities

The activities performed by AZTek during this period are summarized below, with detailed information following:

· Developed concept document and kiosk interface specification.

· Initiated a partnership with University of Alabama-Birmingham’s Center for Biophysical Sciences and Engineering to support the telemetry distribution to the kiosk.  

· Designed and developed real-time display for museum use.

· Developed EZStream telemetry tool to replace legacy TOPS application.

· Installed museum kiosk computer with Live From Space Station telemetry software.

· Provided update of telemetry display to Discovery Place at the end of July.

· Developed educational resource CD-ROM for “TReK in the Classroom” audience.

11.1.3.1 Task 1: Developed concept document and kiosk interface specification

AZTek provided USSE with a computer design specification that defined the computer hardware; software, network and museum interface (power, bandwidth, etc.) requirements.  This specification was based on the amount of telemetry being sent from UAB to the remote location and described the interfaces (data, power, etc.) that the museum needed to support.  

AZTek worked with USSE to develop a computer concept definition document.  The concept document was used as a guideline for development and project management, as well as a starting point for future enhancements to the telescience portion of the kiosk.

11.1.3.2 Task 2: Partnership Agreement

AZTek developed a partnership agreement with UAB-CBSE to provide the telemetry stream for the museum display through December 31, 2001.  For periods of Internet loss or lack of telemetry flow UAB provided a TReK archive to drive the science display so that the museum kiosk will always be active.  AZTek will look for a new experimenter to provide telemetry data to the kiosk, this will help keep the display updated and keep the public informed to other scientific discoveries on board station.  

11.1.3.3 Task 3: Designed and developed real-time display for museum use

AZTek developed a screen (Figure 3) to display the telemetry data in real-time.  The combined experimenter and ISS ancillary data display provides a broad picture of the ISS science.  AZTek worked with UAB to determine “interesting” parameters that could be tied into the rest of the exhibit.

Figure 2: Live From Space Station Display
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The display was built in Microsoft Visual Basic using ActiveX controls.  The ActiveX controls allow the display to be updated in near real-time with dynamic controls instead of static controls.  The dynamic controls allow the integration of controls, dials and strip charts that illustrate the data in a graphical format.

11.1.3.4 Task 4: EZStream Development

This task was intended to replace the legacy TOPS system that was originally used for the TReK in the Classroom project.  Technological advancements have far surpassed the primitive structure of TOPS and in order to make this a viable tool for education/public outreach activities a more sophisticated tool was needed.

EZStream software interfaces to TReK via a Front-End process utilizing the TReK Application Program Interface (API) and the TReK database.  The Front-End process generates metadata and telemetry Internet Protocol packets processed by the EZStream server located on the TReK or other PC.  The EZStream server process distributes the telemetry data to EZStream Client processes and Web browsers connected to the IP network.  For this project, the Live From Space Station display is an EZStream client process running in a web browser on the kiosk computer.  

AZTek implemented a beta EZStream version to provide a mechanism for the museum and schools to receive the telemetry data via the Internet.  A full version will be developed for International Space Station Principle Investigators and experimenters to use during mission operations.  AZTek has pre-sold a copy of EZStream to an ISS experimenter, IBC.  IBC’s tentative launch data is January 2005.  EZStream Version 1.0 will be available to the IBC team in January of 2001.  More enhancements and features have already been discussed for EZStream and it is already proving its worth to the small payload developers and ISS experimenters.

11.1.3.5 Task 5: Installation and testing

AZTek provided installation and integration of telescience tools on the kiosk computer.  Before the computer moved to the museum end-to-end testing was conducted between AZTek and UAB to verify EZStream’s operation for telemetry streaming.  More testing was completed after the computer was set up inside the museum to verify network settings were appropriate.  To keep the display from becoming inactive during periods of Internet loss or during UAB’s payload inactivation periods an archive of live data was created to stimulate the display.  Setup manuals were created to aid the museum staff in setting up the display for live or archived data.  

After the exhibit had been open for one month, AZTek worked with Discovery Place to provide more intuitive graphics on the science display.  The slight redesign of the display aided the public in understanding and learning more about the function of the ISS during an orbit.  Providing historical data over the life of an orbit instead of showing just the current data points allowed the visitors to get a clearer picture of what effects the Sun has on the ISS.  

11.1.3.6 Task 6: TReK in the Classroom school activity

The original audience for the Live From Space Station project was the TReK in the Classroom schools that participated in the NASA MSFC Ground Systems Dept.  remote TReK testing and SEEK, the prototype course developed during a previous LTP project.  Of the original 26 schools assembled from the NASA Educator’s Workshop during the summer of 1999, we were able to reach and provide educational resources for 15 of them.  After working with this magnificent group of teachers for two years, we have maintained a level of excitement and innovativeness that keeps over half of the teachers coming back for more.  Their students have received access to LIVE International Space Station provide by the University of Alabama-Birmingham.  They were provided a CD-ROM with resource material about protein crystal growth and ISS experimentation as well as an instructional link to the Live From Space Station web site hosted at the UAB-CBSE lab.  The teachers are integrating the use of the materials and the live data display in their science courses to teach a myriad of lessons: temperature conversion, current and batteries, as well as basic crystallography.  The teachers have shared their resource CD’s with other teachers in their schools as a way to provide knowledge across all subjects and age groups.  

The UAB science display link was not made publicly available because UAB cannot handle the amount of overwhelming Internet traffic that would swamp it.  NASA has strict requirements on how much bandwidth experimenters must maintain in order to receive data from the ISS and large amounts of extra traffic could not be afforded.  In future phases, Live From Space Station will be hosted at science web portals that can maintain large amounts of web traffic.  Providing a permanent location for LTP and the science that they are helping teach.

11.1.4 Audience Reached

11.1.4.1 Museum Visitors

Live From Space Station is part of a museum kiosk in a traveling exhibit, International Space Station: The Earth Tour.  The exhibit debuted at Discovery Place in Charlotte, NC in June of 2001.  Discovery Place has determined that it has received 106,000 visitors between June 1, 2001 and September 1, 2001.  This does not include the educational and group programs that Discovery Place sponsors throughout the year to promote Space Science education.  The exhibit will remain at Discovery Place until January 1, 2002.  From there, it will take a 5-year tour to 17 different museums starting first with the Maryland Science Center in Baltimore.  Each museum has approximately 40,000 visitors per month during the summer and about 25,000 visitors per month during the off-season.  The number of students, teachers, and the science interested public that will see Live From Space Station over its lifetime could far surpass 2 million.  

11.1.4.2 Number of schools served

The Live From Space Station project worked specifically with 17 geographically sparse schools (see Table 1).  However, we know that these teachers shared their information with co-workers and colleagues so the actual number of schools reached is much more than just 17.  If each teacher shared their resource CD with one other colleague in another school this estimate could easily be determined to be 30 or more schools.  

11.1.4.3 Table 1: TReK in the Classroom participating schools

	School Name
	Location

	Ottawa County Juvenile Detention Center
	West Olive, MI

	LaJunta Middle School
	LaJunta, CO

	South Iredell High School
	Statesville, NC

	Sandy
	Lexington, NE

	Seven Hills School
	Cincinnati, OH

	Ruffin High School
	Ruffin, SC

	Upper Sandusky High School
	Upper Sandusky, OH

	Red Bank High School
	New Bethlehem, PA

	Kelloggsville Middle School
	Grand Rapids, MI

	Sherwood Githens Middle School
	Durham, NC

	Dumas High School
	Dumas, TX

	Rainbow Middle School
	Rainbow City, AL

	Mackinaw Trail Middle School
	Cadillac, MI

	National Cathedral School
	Washington, DC

	Sherwood Middle School
	Baton Rouge, LA


11.2 Evaluation of Task/Activities

Our technical evaluation of the technology developed was determined by the fact that the equipment and communications protocols worked as designed when installed at Discovery Place.  The visitors at Discovery Place now can see actual ISS telemetry displayed for their viewing in a non-technical way.  We presently do not have a mechanism in place to gather evaluative feedback from the museum visitors regarding the display.

11.3 Comparison of actual performance with the projected performance
	Performance Target
	Target Assessment
	Actual Performance

	Developed concept document and kiosk interface specification.
	Developed concept document and kiosk interface specification.
	Achieved Performance Target

	Initiated a partnership with University of Alabama-Birmingham’s Center for Biophysical Sciences and Engineering to support the telemetry distribution to the kiosk.
	Initiated a partnership with University of Alabama-Birmingham’s Center for Biophysical Sciences and Engineering to support the telemetry distribution to the kiosk.
	Achieved Performance Target

	Designed and developed real-time display for museum use.
	Designed and developed real-time display for museum use.
	Achieved Performance Target

	Developed EZStream telemetry tool to replace legacy TOPS application.
	Developed EZStream telemetry tool to replace legacy TOPS application.
	Achieved Performance Target

	Installed museum kiosk computer with Live From Space Station telemetry software.
	Installed museum kiosk computer with Live From Space Station telemetry software.
	Achieved Performance Target

	Provided update of telemetry display to Discovery Place at the end of July.
	Provided update of telemetry display to Discovery Place at the end of July.
	Achieved Performance Target

	Developed educational resource CD-ROM for “TReK in the Classroom” audience.
	Developed educational resource CD-ROM for “TReK in the Classroom” audience.
	Achieved Performance Target


11.3.1.1 Data Sources:

LTP Final Report prepared by AZ Technology, Inc., Huntsville, Alabama, September, 2001

11.4  Implications for the future

We are evaluating the effectiveness and impact of this effort in light of the changing goals of LTP.  We lack a credible evaluation mechanism for technology development projects of this type and would need to develop such a tool if the project were to be continued.
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12.1 Summary
The Stennis Learning Technologies project for FY 2001 continued the support, growth and enhancement of the From A Distance (http://education.ssc.nasa.gov/ltp/) educational web resource.  From A Distance was developed in FY 1998 through LT and provides K-12 lesson plans, by grade level, about the spatial information sciences.  These sciences generally include remote sensing, geographic information systems (GIS) and global positioning systems (GPS).  The purpose of this educational technology Internet site is to provide educators (formal and informal) a concise, easy-to-use resource for classroom activities related to the spatial information sciences.

Each lesson plan is designed in an easy-referenced format outlining the grade level, national education standards, goals, objectives, materials needed, web sites to access, time allotted for lesson, procedures, assessment and suggested lesson extensions.  Whether an educator is searching for a meteorological activity for their tenth grade level class or a mapping activity for a second grade level class, the From A Distance web resource is a great place to start!

The From A Distance FY 2001 support, growth and enhancement initiative consisted of several major components.  The primary components were: the creation of new lesson plans, the continued updating of existing Internet sites used as links within educator lesson plans and the mapping of previously compiled lesson plans to national education standards.

The most exciting development of the Stennis Learning Technologies project for FY 2001 is the continued growth, development and use of the From A Distance K-12 web resource.  Data collection efforts through NASA EDCATS Learning Technologies Project Monthly Reports from FY 2000 and FY 2001 indicate the following increases.

· The web statistic metric Number of Hits has increased from 40,364 in FY 2000 to 79,229 in FY 2001.  This is a percentage increase of 196%.

· The web statistic metric Kilobytes Transferred has increased from 645,736 in FY 2000 to 1,240,398 in FY 2001.  This is a percentage increase of 192%.

· The web statistic metric Unique IP Addresses has increased from 17,396 in FY 2000 to 32,140 in FY 2001.  This is a percentage increase of 185%.

These extraordinary increases in statistical metrics imply increased utilization of the spatial information science lesson plans by K-12 educators through the Stennis LT From A Distance web resource.
12.1.1 Goals

The Stennis Space Center LT goals specifically address and support the NASA LT objective to “demonstrate integrated learning technology products in relevant educational environments.”  The Stennis LT goals, as applied to the From A Distance K-12 web site resource are to:

· Increase customer impact

· Increase customer usability

· Improve content and learning.

12.1.2 Objectives

· Customer Impact Performance: increase by 10% the use of the From A Distance web resource.  The Performance Indicator will be measured by the number of successful hits for the entire site as captured by WebTrends Internet e-commerce software for FY 2001 compared to FY 2000.

· Customer Usability Performance: increase by 10% the amount of data being utilized by users of the From A Distance web site.  The Usability Performance Indicator will be measured by comparing the average monthly kilobytes transferred for FY 2001 versus FY 2000 as measured by WebTrends Internet e-commerce software.

· Content and Learning Improvement: provide references to applicable national education standards in science, mathematics, geography and technology.  The Content and Learning Indicator will be the insertion of a national standards section in all lesson plans compiled since the beginning of FY 2000.  Additionally, add national education standards references in 25% (or 14 of the original 57) of all lesson plans compiled before October 1, 1999.
12.1.3 Activities

· The creation of approximately twenty (20) new lesson plans.  K-12 educators in their grade-specific area will write these lesson plans.  Each educator will be required to submit a short description of each proposed lesson plan.  The SSC LT Project Lead will evaluate and approve the description.  Upon approval, the educator will compile the lesson plan to predetermined outline specifications and submit a first draft.  The LT Project Lead (Technical Monitor) and SSC Education Program personnel will review the draft.  The educator will then make corrections and deliver a final draft.  SSC LT personnel will then port lesson plans into web site format.

· Continue the dynamic process of updating existing Internet sites used as links within educator lesson plans.

· Map previously compiled lesson plans to national education standards to include: Science - National Science Education Standards, National Research Council, National Academy of Sciences – 1996; Mathematics – National Council of Teachers of Mathematics, 1989; Geography - Geography For Life, Geography Standards, 1994; and, Technology – National Educational Technology Standards, International Society for Technology in Education, June 1998.
12.2 Evaluation of Task/Activities

12.2.1 Approach

Assessment of the task/activities for the Stennis Space Center LT FY 2001 project consists of comparing year-end accomplishments with projected Performance Indicators and stated activities objectives.

12.2.2 Type of evaluation

The type of evaluation utilized for the Stennis Space Center LT FY 2001 project consisted of a quantitative comparison of FY 2000 web statistics to FY 2001 web statistics.

12.2.3 Evaluation Process

The evaluation process for the Stennis Space Center LT FY 2001 project consisted of quantifying the collected data results from the WebTrends Internet e-commerce software housed on the From A Distance web site server.

12.2.4 Outcome of the task/ activities

· The data collection process for the Stennis Space Center LT FY 2001 project produced the following outcomes of task/activities.
· The SSC LT team of contractors/educators produced twenty-nine (29) new lesson plans for FY 2001.  This amount represented nine (9) new lesson plans over the projected twenty (20) for FY 2001.

· The process of reviewing existing Internet links within From A Distance lesson plans produced results indicating a need to alter several links.  These links were adjusted and/or corrected.  Emphasis should be placed on the fact that this is a dynamic process when using the Internet as a delivery mechanism.

· All previously compiled lesson plans from FY 1999 and FY 2000 have had applicable national education standards added.  The national standards used included science (National Science Education Standards, National Research Council, National Academy of Sciences, 1996), mathematics (National Council of Teachers of Mathematics, 1989), geography (Geography For Life, Geography Standards, 1994), and technology (National Educational Technology Standards, International Society for Technology in Education, June 1998).
12.2.5 Impact of the task/activities

The WebTrends Internet e-commerce software housed on the From A Distance web site server, collected and produced the following statistical impact.

· The web statistic metric Number of Hits has increased from a total of 40,364 in FY 2000 to a total of 79,229 in FY 2001.  This is a percentage increase of 196%.

· The web statistic metric Kilobytes Transferred has increased from a total of 645,736 in FY 2000 to a total of 1,240,398 in FY 2001.  This is a percentage increase of 192%.

· The web statistic metric Unique IP Addresses has increased from a total of 17,396 in FY 2000 to a total of 32,140 in FY 2001.  This is a percentage increase of 185%.

12.2.6 Data collection procedures used

The following data collection procedures were utilized:

· The WebTrends Internet e-commerce software housed on the From A Distance web site server was accessed and pre-designated categories reviewed for monthly results.  Monthly results were then totaled to formulate annual results for FY 2001 and then compared and confirmed by accessing EDCATS Learning Technologies Project Monthly Reports.  The compiled annual results were then compared to annual results from FY 2000.
· Digital lesson plan files were accessed from each of several contractors/educators in order to identify and count FY 2001 completed lesson plans.

12.2.7 Effectiveness of collection procedures used in measuring the Objectives

It is the belief that the data collection procedures enacted by the SSC LT team were effective in measuring objectives.

12.3 Comparison of actual performance with the projected performance
	Performance Target
	Target Assessment
	Actual Performance

	Customer Impact Performance Target: increase by 10% the use of the From A Distance web resource as measured by the number of successful hits for the entire site from FY 2000 to FY 2001.
	Customer Impact Performance Target: the web statistic metric Number of Hits has increased from a total of 40,364 in FY 2000 to a total of 79,229 in FY 2001.  This is a percentage increase of 196%.
	Significantly Exceeded Performance Target

	Customer Usability Performance Target: increase by 10% the amount of data being transferred by users of the From A Distance web site as measured by kilobytes transferred for FY 2001 versus FY 2000.
	Customer Usability Performance Target: the web statistic metric Kilobytes Transferred has increased from a total of 645,736 in FY 2000 to a total of 1,240,398 in FY 2001.  This is a percentage increase of 192%.
	Significantly Exceeded Performance Target

	Content and Learning Improvement Target: provide national education standards references in all lesson plans compiled since the beginning of FY 2000 and add national education standards references in 25% (or 14 of the original 57) of lesson plans compiled before beginning of FY 2000 (October 1, 1999).
	Content and Learning Improvement Target: national education standards references in all lesson plans compiled since the beginning of FY 2000 was 100% completed and national education standards references were completed in 100% of the lesson plans compiled before the beginning of FY 2000.
	Significantly Exceeded Performance Target


12.3.1 Data Sources

The following data sources were utilized.

· The WebTrends Internet e-commerce software housed on the From A Distance web site server.
· NASA EDCATS Learning Technologies Monthly Reports.
· Digital lesson plan files housed on the central processing unit (CPU) of the team lead for the Stennis Space Center Learning Technologies project.

12.4 Implications for the future
It is the belief of Learning Technologies at Stennis Space Center that the From A Distance K-12 spatial information sciences web site is continuing to experience significant growth.  We believe the continued support and growth of this web resource is an excellent vehicle for meeting the following goals.

· The goal of Learning Technologies: “to research and develop products and services that use NASA information and that facilitate the application of technology to enhance the educational process for formal and informal education and lifelong learning.”  

· The goal of NASA Education Division, Educational Technology: “to research and develop products and services that facilitate the application of technology to enhance the educational process for formal and informal education and life long learning.”

· The goal of the NASA Strategic Plan, National Priorities in Educational Excellence: “involving the educational community in our endeavors to inspire America’s students, create learning opportunities, and enlighten inquisitive minds.”
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13.1 Summary

13.1.1 Goals 

On-going development of America's Farm website

Continued evolution and distillation of data archives.

Restructure and refine America's Farm On-line Course.

13.1.2 Objectives

Generation of new tools to be incorporated into the site

508 Compliance 

Collection of relevant hyperspectral and ancillary data 

Acquisition of image data

Acquisition of Spatial Data

Integrate national curriculum standards within course

Enhance assessment activities within course

Refine online web-structure serving the course curriculum

13.1.3 Activities

1. Web Cam - Web cam system has been deployed approximately 110 feet above ground on a water tower on the farm.  Visitors to the site have the ability to take control of the camera.  Camera control functions include 340º pan, +10º to -90º tilt, and zoom.  In addition to taking physical control of the camera, visitors can capture and save jpg images to their personal computers.  Access the web cam under  "What's New" tab on the "Menu Bar" at www.americasfarm.org/.

2. Universal Data Visualizer - This tool gives students and teachers access multiple databases related to climate, agriculture and remote sensing.  Students instantaneously begin to establish relationships between variables as they assign different variables to the x and y-axis.  The first data set is available for use (Click the "Data Visualizer" tab on the "Menu Bar" at www.americasfarm.org/).

3. GIS Implementation - Through a substantial collaborative effort, a GIS package (a casualty of budget cuts) has been resurrected.  An ArcIMS site is being developed for inclusion in the America's Farm website.  The HTML version of the site will be online approximately October 15, 2001.  The current package will include at least twelve feature data sets and at least 5 image features.  A more robust Java-based site is being developed to facilitate more detailed GIS analysis.

4. Site Evaluation and Analysis - This was done to establish an approximate cost to upgrade the site to meet the 508 Compliance directives at a cost of $1,500.00.  

5. 508 Compliance upgrade - The site is currently being reworked at a cost of approximately $7,500.00.  Our effort is focused to meet as many of the specifications as possible without denuding the site of its full functionality.  While recognize the need for the modifications, but also are keeping in mind that as scientists and education technology specialists we need to continue to "push the envelope" in the development of new and innovative products for the education community.  

6. Sixteen data collection campaigns were conducted over three study sites during the 2001-growing season.  Data types collected would include reflectance scans, corresponding nadir images, GPS locations, and infrared thermometer readings (above and below the canopy).  Data has been archived and will be available for use with the Universal Data Visualization tool.

7. Due to a change in the pricing structure and an inability to provide timely/consistent data acquisitions, IKONONS imagery was not obtained for this growing season.  Intentions were to obtain imagery with the Nebraska Aerial Remote Sensing Program's airplane.  Unexpected delays in the engineering design, completion of modifications, and final FAA approval have delayed data acquisition with that system at least 4-6 months - basically the growing season.  

8. Instead of these two image sources, we contracted with private vendors to supply 3 sets of imagery at three critical phenological times during the growing season - bare soil, maximum vegetative canopy, and onset of senescence.

9. Twelve spatial data sets covering most of the 9,000 acres of the farm.  All the data sets will be prepared for incorporation and use with the ArcIMS tool.

10. In addition to the full farm data sets, soil test, fertilizer rate, and yield maps are being added for the 2001-growing season.

11. Connections to national science, mathematics, and technology standards were identified, mapped, and detailed within course sequence.

12. Selected course instructional pieces were modified based upon the use and feedback of the more than 80 teachers who have taken the course to date.

13. New student assessment modules were planned, designed, and installed within the course structure.

14. Refinement of web-based course statistics have been undertaken to help examine and investigate course usage patterns.

15. Continued improvement of the course prototype web structure was undertaken, with guest and student access available via http://ois.unomaha.edu/amfarm/index.html

16. Updated course based upon new requirements and options for Blackboard 5.0 to be consistent with expanded university usage.

13.2 Evaluation of Task/Activities

13.2.1 Approach

Assessment related to the project effectiveness has focused upon the use of the America's Farm web site, resources, and course by actual classroom teachers (n=80).  These teachers provide feedback upon the effectiveness and classroom utility of the project through various evaluation-related mechanisms.

13.2.2 Type of evaluation

The periodic evaluation process is essentially that of an impact analysis.  The teachers contribute feedback related to how well the project resources contribute to their individual school curriculums, and how various features of the project might be enhanced or improved.  

13.2.3 Evaluation Process

The evaluation process consists of analyzing various teacher usage statistics, teacher and student questionnaire responses, end-of-course teacher reflections, and required peer-reviewed lessons as developed by teacher participants.  

13.2.4 Outcome of the task/activities

The teacher evaluation data continues to be encouraging for the potential use of the project resources and online course for various science, mathematics, and technology education curriculums.  Teachers also suggested various improvements and enhancements, which were initiated and are continuing.

13.2.5 Impact of the task/activities

The impact of the evaluation process was an enhanced web-based structure for several of the project resources, and an online course structure that is more consistent with national curriculum standards.

13.2.6 Data collection procedures used

Data collection procedures to date have focused upon classroom teacher feedback, since these professionals are the key target audience for America's Farm resources, and the related online course.  Future data collection will also more directly include the students of teachers who systematically use the project resources, or who take the project online course for graduate credit.  

13.2.7 Effectiveness of collection procedures used in measuring the Objectives 

The data collection procedures to date have been highly effective in improving various project resources, and in particular the online course.  These procedures have also helped confirm that the project's objectives are well on track, as identified by the target audience of classroom teachers.

13.3 Comparison of actual performance with the projected performance 

	Performance Target
	Actual Performance
	Target Assessment

	Generation of New Tools.  
	The web cam system was the only listed target activity under this category for FY-01.  It has been deployed and is operational.  The other activities listed, the Universal Data Visualizer and the ArcIMS tools, under this objective were both budget cut casualties we were able to resurrect through collaborative efforts of a number of other internal CALMIT projects and University of Nebraska-Lincoln departments.
	Significantly Exceeded Performance Target

	508 Compliance.
	The 508 Compliance issue was not a remote consideration in the original proposal or in the milestones planned for FY-01.  Over the course of the 3 months since the mandate, we have conducted an evaluation and analysis of our site to bring it into compliance and have taken the initial steps necessary to bring the site into compliance.  One caveat exists here though.  Due to the original design using Java scripting language and some commercial software used throughout the University system, some parts of the site cannot be brought into compliance.
	 Did not Achieve Performance Target

	Collection of Relevant Hyperspectral and Ancillary Data.
	Data has been collected and is in the process of being analyzed to determine which data sets are appropriate to be packaged for use with the Universal Data Visualizer.
	Significantly Exceeded Performance Target 

	Acquisition of Image Data.
	Though not the type of data we originally anticipated, we were able to collect a representative image data at critical phenological states during the growing season.
	Achieved Performance Target

	Acquisition of Spatial Data.
	Though eliminated early on in the life of the project, this portion of the original proposal has been developed via considerable collaboration.  A substantial set of data has been and is being amassed for use with the ArcIMS tool being developed.
	Significantly Exceeded Performance Target

	Integration of National Standards into Online Course.
	This task has made considerable progress within the last year, and the online course now has detailed and well mapped connections to national curriculum standards.
	Significantly Exceeded Performance Target

	Enhanced Assessment Strategies within Online Course.  
	This task has benefited from collaboration with the UNL/UNO Affinity Learning Project, which is a proof-of-concept National Science Foundation grant, that has extended the assessment process to include additional instruments, and an enhanced peer-reviewed lesson strategy.
	Significantly Exceeded Performance Target 

	Updated Web Delivery Structure for Online Course.
	The web-based online course has been updated to use the new version of BlackBoard, common to university course support across the country.  In addition, the online course also now includes enhanced course statistics options, and revised communication strategies among course participants and instructors.
	 Achieved Performance Target


13.4 Implications for future

13.4.1 Continued Evolution of the Project and its Resources

The America's Farm project continues to grow in its extensiveness and utility for classroom teachers.  The various data sets, images, tutorials, and tools will continue to be expanded during this next year.  The project is well on track for becoming a national model for the use of NASA and Agricultural related resources in supporting classroom instruction, problem based learning, and curriculum reform.  

13.4.2 Additional Formalization of the Online Course

The success of the online course to date, and its formal review by more than 80 classroom teachers who have taken the course already for graduate credit is encouraging.  The implication for the future is that the course is now ready for more formal University of Nebraska adoption, and the eventual packaging of the course for potential access by other interested institutions.

13.4.3 The Integration of Classroom Action Research 

The America's Farm project will continue to examine the evolving use of project resources, and the related online course, through its ongoing feedback mechanisms with the target audience of classroom teachers.  As a future implication, the evaluation process will now also strive to incorporate classroom action research strategies to more directly involve K12 students in the evaluation and data collection process.

13.4.4 The Expansion of Publications, Presentations, and Workshops

As the America's Farm project continues to evolve into a national model of supporting educational reform, its aggressive publication, presentation, and workshop efforts will continue.  Six related publications, twelve national presentations, and six teacher workshops have already been successfully supported by the project.  This strong dissemination process will be further expanded as the America's Farm project continues to grow and evolve during the next year.
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14.1 Summary

14.1.1 Goals
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EventScope screen shot of the Ares Vallis region on Mars

The goal of EventScope is to enable teachers and students to remotely experience far away places that are the subject of NASA planetary robotics missions on Earth and beyond.  Currently, EventScope is developing science curriculum and software that involves students in the excitement of real scientific discovery.

The goal of EventScope is to use telepresence to revolutionize middle school science education through the creation of a 3D, computer game-like interface that enables students to intuitively explore far away places through the “eyes” of NASA telerobots.  Telepresence is remotely experiencing a place without being there through a combination of remote sensing and computer based visualization technology.  

14.1.2 Objectives

Our Year II objectives fall into five main categories that are elaborated in Activities section of this report: 

· Curriculum

· Technology

· Teambuilding/Collaboration

· Business/Distribution 

· Miscellaneous Program Development

These categories correspond to specific objectives defined in our NASA LEARNERS proposal, which can be summarized as follows: “The goal of this project is to develop a teaching tool that will allow students to actively explore 3D representations of NASA mission sites while participating in a cross-disciplinary curriculum that uses real-world data from the site to illustrate scientific theories and principles.” 

This year EventScope curriculum and technology was developed and successfully pilot tested in area schools.  Strives have been made to have EventScope distributed nationally by a for-profit organization, Platform Digital LLC, that will place the product to as many classrooms as possible.

14.1.3 Activities

14.1.3.1 Curriculum

Main accomplishments:

· Completed teacher’s guide.

· Conducted four teacher-training workshops.

· In Fall 2000, EventScope educators trained five teachers.  EventScope was tested in eight classes with 202 students.  Teachers represented public, parochial, and charter schools.

· In Spring 2001, EventScope educators trained twelve teachers from nine diverse schools for the deployment.  Teachers represented private, public, and parochial schools.

· Four teachers participated in the EventScope Teacher Evaluation and Curriculum Development Workshop.

· Created modules of the EventScope curriculum, including Mysteries lab (relevant to live space missions, such as the Rover mission on Mars in 2003).

The EventScope project was successful in achieving its goals and objectives for the fiscal year.  The curriculum was developed and pilot tested in Fall 2000, then updated and revised for Spring 2001 pilot.  The third revision of the curriculum is underway for the upcoming Fall pilot in thirty-six schools.  The deployments have included urban, suburban, and rural schools serving diverse student populations.

The project was successful in being able to provide students with a visually stunning experience of NASA missions that stimulate interest in science.  We have seen students’ attention and motivation increase in all classrooms, regardless of the students' levels or the teacher's abilities.  We have experimented with various collaborative and non-collaborative classroom settings, and have data to show that integrating a spectrum of instructional practices works best.  Students receive a rich learning experience through collaborative and independent exploration, peer discussion, and classroom discourse.

14.1.3.2 Pilot Schools

	Fall 2000 Pilot
	Teachers Trained
	Grades 5-8 School Served
	Grades 9-12 School Served
	Under served School
	Students Served By Project
	Total Students:

202

	Northside Urban Pathways
	1
	√
	
	√
	39*
	

	Peters Township Middle School
	3
	√
	
	
	145
	

	Saint James School of Wilkinsburg
	1
	√
	
	√
	18*
	


	Spring 2001 Pilot
	Teachers Trained
	Grades 5-8 School Served
	Grades 9-12 School Served
	Under served School
	Students Served By Project
	Total Students:

361

	Shaler Area Middle School
	1
	√
	
	
	
	

	Riverview Junior Senior High School
	1
	√
	
	√
	
	

	Gateway Middle School
	1
	√
	
	
	
	

	Holy Trinity School
	1
	√
	
	√
	48*
	

	Saint James School
	1
	√
	
	√
	18*
	

	Ingomar Middle School
	1
	√
	
	
	150
	

	Shadyside Academy
	1
	√
	
	
	71
	

	Sto-Rox Junior Senior High School
	1
	
	√
	√
	50*
	

	Arlene Lissner High School
	3
	
	√
	√
	Late August start
	

	The Cornell-Abraxas Pittsburgh Junior Senior High School
	1
	
	√
	√
	24*
	


*Number of underserved students

We discovered several factors that limited the effectiveness of the curriculum.  Extending the curriculum over multiple weeks on a single topic (e.g., Mars and Water) loses the students' attention, even with the enticing visual interactions.  Incorporating challenging mathematics into the science projects has been difficult to implement, due to the low math skills in many schools (though we have not completely given up on that).  Isolating each student to his or her computer screen for an extended period of time does not allow adequate feedback to be exchanged between students, and with the teacher.  In addition, careful assessment of the actual computer equipment used in the schools will continue to help us build a product to fit within the technological constraints of the schools.

14.1.3.3 Technology

Main accomplishments:

· A vast array of features were incorporated into the EventScope technology, including:

· Height slider bar, linking to images in Stage 3 (Lander view).

·  EventScope 3D surface view technology.

· Mars/ Earth comparison tool.  

·  Integrated use of MOLA data the new lab and implemented a new arrow tool in Ares Vallis lab.

· Major functionality completed:

· Loading and caching framework.  

· Split frame views, smooth camera panning.  

· New 3D graphics, and GUI functionality.

· Installation package created for use in pilot schools.

· Completed Software Development plan, including requirements specification and high-level design for new EventScope technology.

· Completed detailed design, architectural and feature coding and integration.

· Prototype development and testing completed.

· Delivery of EventScope version 3 started.

Over the past year we have implemented and deployed two versions of the EventScope software.  Before then, during Summer 2000, we created a prototype version of the software.  Based on experiments with this prototype during Fall 2000, we determined initial software requirements for a successful classroom experience, and designed a software architecture that would meet these requirements.  This architecture included a flexible mechanism to display 2D and 3D interactive views of planetary data in a variety of screen layouts, and a mechanism to cache loaded data so that students could switch between different views quickly.  During the fall and winter of 2000, we implemented the software using this architecture, integrated the curriculum developed by the EventScope team concurrently, and deployed the software in a pilot test in schools.

During Spring 2001, we revised the software requirements and software design based on the results of the preceding pilot test in schools.  We implemented many new interactive capabilities in the software, including a panel that displays a sequence of web pages to guide students through a lesson and new navigation and annotation tools that allow students to draw on top of 3D models to show their own interpretations of the data.  Students can compare their annotations with preset annotations made by a planetary geologist.  A simplified installation system was implemented, so that the software is easier to install and use for users without specialized technical knowledge.  The software was integrated with a revised curriculum and deployed in a second pilot test.

14.1.3.4 Teambuilding/Collaboration

During this fiscal year EventScope has achieved the following goals:

· Accomplished core proposal objective of bringing real science into the classroom.

· Gained access to telerobotic science missions through collaboration.

· Partnered with several entities, including Carnegie Mellon University Outreach, to expand EventScope’s reach.

EventScope continued the collaborative outreach approach that was successful in the first year of the project.  The Carnegie Mellon Center for Innovation in Learning, The Robotics Institute, and the University of Pittsburgh Department of Geology have continued their involvement with the project.

Dr. David Crown is an Adjunct Assistant Professor in the Department of Geology and Planetary Science at the University of Pittsburgh and a Research Scientist at the Planetary Science Institute (Tucson, AZ).  He has been intimately involved in the curriculum development since February 2000 is responsible for the scientific content of the Earth and space science curricula.  Dr. Crown has experience in the use of NASA spacecraft data for geologic investigations of Mars and in field and remote sensing analyses of volcanic landforms, and in developing and applying physical models for the emplacement of volcanic flows.  

Dr. Crown’s knowledge and expertise in creating compelling space science curricula is bolstered by his current research, which includes geologic mapping of twelve 1:500,000 scale quadrangles on Mars and one 1:5,000,000 scale quadrangle on Venus and comparative analyses of lava flows on Earth, Mars, Venus, and Io.  His access to breaking information from NASA missions to Mars aides EventScope in reaching its goal to have the most up to date curriculum as possible.  Dr. Crown has also served on NASA’s Mars Site Selection Steering Committee, an advisory group involved in the selection of landing sites for future Mars missions, and is constantly aware of new and exciting opportunities where EventScope can become involved.

14.1.3.5 Public Interface for The Hyperion Prototype Sun-Synchronous Circumnavigation Robot 

The EventScope team designed and implemented the public Web site for the Robotics Institute’s Hyperion Sun Synchronization robot test on Devon Island, Canada

· http://www.frc.ri.cmu.edu/projects/sunsync/
· http://www.ri.cmu.edu/projects/project_383.html
The EventScope team provided updates to the website and a link to information about EventScope.  This partnership demonstrated the EventScope’s team commitment to bringing missions to the public.  Web traffic on the Sun-Sync site brought numerous educators into contact with EventScope.  The result is an increased awareness in the public of robotic missions and access to current scientific data.

14.1.3.6 C-MITES and Center for University Outreach

During Fiscal Year 2000-2001, EventScope met with the co-directors of the Center for University Outreach and forged ahead with a collaborative effort in reaching teachers.  EventScope team members were involved in numerous events organized by the Center, including Foundational Approaches in Science Teaching (FAST) and Developmental Approaches in Science, Health and Technology (DASH) programs that the Pennsylvania Science Programs Office uses in their training of kindergarten through eighth grade science teachers throughout the state.  The Carnegie Mellon Institute for Talented Elementary Students (C-MITES) invited EventScope to conduct an all day workshop during their Steppingstones program (August workshops).  EventScope curriculum developer Junlei Li led over twenty, fifth-graders through scientific discovery on Mars.

14.1.3.7 Conferences and Other Outreach

The EventScope team engaged in 22 forms of conferences and outreach.  These are described in this years annual report submitted to the LEARNERS office at Goddard or you can contact Peter Coppin (coppin@cmu.edu).

In addition to the above collaborative endeavors, EventScope has been in contact with: 

· The National Robotics and Engineering Consortium

· The NASA Classroom of the Future

· NASA Ames 

EventScope presented to several NASA Centers, scientists, and projects:

· Met with internationally acclaimed interface designer Syd Fels, Oct.  10, 2000.

· Made a presentation to Dr. Milton Halem of NASA Goddard when he was in Pittsburgh for his CIO meeting, Nov.  1, 2000.

· Met with Natalie Cabrol from the Seti Institute, Oct.  16, 2000.

· Presented our project to CMU’s Project Listen June 12,2001.

14.1.3.8 Conference Papers

The EventScope team published five papers in national and international publications.  These are described in this years annual report submitted to the LEARNERS office at Goddard or you can contact Peter Coppin (coppin@cmu.edu).

The EventScope team implemented a Summer planning retreat to join-up the team, create and align on the EventScope vision, and create a detailed six-month blue print for the future.  The team also discussed deliverables, resource allocations, and business models.

EventScope redesigned its Web site (www.eventscope.org) and met Section 508 compliance (by the Bobby http://www.cast.org/Bobby/Bobby311.cfm handicap accessibility site) for the first level of compliance.  Local newspapers and a national education website featured articles about EventScope.

14.1.3.9 Business/Distribution

During Fiscal Year 2000-2001, EventScope accomplished the goal of developing a vehicle to distribute EventScope.  

· Principal Investigator Peter Coppin consulted with the CMU Office of Technology Transfer.

· The EventScope preliminary business plan/dissemination plan won an award in Phase I of the Enterprize Business Plan Competition.  Enterprize (http://www.enterprizepgh.org/) is a local organization that promotes business development in the Pittsburgh region in order to revitalize the economy.  The EventScope Business Plan went on to place in the top third in Phase II of the Enterprize Business Plan Competition.

14.1.3.9.1 Progress We Have Made Toward Self-Sufficiency

Platform Digital, LLC is a Pittsburgh based software company created by the members of the Remote Experience and Learning Lab (REALLab), the EventScope team at Carnegie Mellon University.  

Platform Digital was awarded an SBIR Phase I grant in January 2001 and submitted a proposal for SBIR Phase II.  The EventScope team will attempt to license Eventscope to Platform Digital to be prepared for national distribution.

14.1.3.9.2 Dissemination

EventScope dissemination involves three phases: 

· Phase I was a local pilot phase

· Phase II uses existing dissemination structures such as the NASA Educator Resource Centers, other universities for mass training, and regional marketing

· Phase III involves a license to an entity outside of Carnegie Mellon University for national marketing and dissemination

Phase I dissemination was conducted initially using contacts from the Regional Math Science Collaborative, and Jane Konrad from the local NASA Education Resource Center at the University of Pittsburgh.  Primary Phase I obstacles involved using members of the education development team to solicit schools since marketing is a time consuming task.  

Phase II obstacles were similar in that marketing to nine schools requires additional efforts by an already busy development team.  

Phase III involves a license to an entity outside of Carnegie Mellon University (this may include Platform Digital), the creation of a business plan, and hiring business interns and working with local entrepreneurs at Carnegie Mellon University and beyond.  

14.1.3.10 Miscellaneous Program Development

14.1.3.10.1 Fundraising

The EventScope project aimed to raise $410,000 for the second year of the project.  The project surpassed its fundraising goal by not only raising the funds but also securing an Academic Equipment Grant from Sun Microsystems valued at over $40,000 and a Hewlett Packard University Impact Award of equipment worth approximately $5,000.  The equipment grants (which include a server) will expand EventScope’s capability in reaching a greater audience.  

Foundations supporting the second year of EventScope include: NASA Learning Technologies Program $150,633; the Howard Heinz Endowment $100,000; The Buhl Foundation $82,860; The Grable Foundation $37,195; and the Richard King Mellon Foundation $40,000 (over two years).  In addition to the funds raised for EventScope Mars, the project also raised an additional $30,000 from the Laurel Foundation towards an EventScope module on the Solar System.  

The NASA LEARNERS grant was used directly for the EventScope project.  The grant was used to support the EventScope project’s development of three-dimensional interactive software, science curriculum, and outreach efforts into area schools.

14.1.3.10.2 Partnerships

· Met with Tissue Engineering Project to discuss collaboration possibilities in January 2001.

· Wrote proposal with the National Robotics Engineering Consortium focused on robotics education.

· Platform Digital partnership (elaborated above)

· Met with Liam Pederson of the Robotics and Automation Group at NASA Ames.  

· Met with Chris Leger of the JPL 03 Rover team when he was visiting CMU.  

· Followed this up by speaking to Michelle Viotti of the JPL Mars Program outreach about how remote experience technologies can be used for their education efforts.  

· In discussion with CMU’s Field Robotics Center to jointly propose projects where public outreach is built into robotics missions.

· Discussions with Mark Leon about connections to NASA Quest
14.2 Evaluation of Task/Activities  
14.2.1 Approach:

EventScope team members met with teachers that piloted the curriculum in the Fall and Spring, and held a two-day teachers’ evaluation workshop in June to review what worked and what didn’t work in the classroom over the year.  EventScope also assessed how well the students were grasping the curriculum.

14.2.2 Type of evaluation

Formative and Summative evaluation techniques were used.  Details regarding evaluation are in the following section.

14.2.3 Evaluation Process

In summative assessments, we used surveys, questionnaires, quizzes, and exam-form post-tests.  All sections of students' workbooks were carefully analyzed to assess not only the end-results of their learning, but the process as well.  In formative assessments, we placed observers inside the classroom to document and observe students' engagement, interest, and ability to follow the lessons.  We incorporated videotaping and interviewing to get up-close case studies of learning and progress.

14.2.4 Outcome of the task/activities

Several aspects of the curriculum and software are being modified based on teacher and student evaluations.  For example, teachers pointed out the difficulty in grading all of the students’ workbooks.  In our planning, we will incorporate online assessments where results can be quickly compiled and presented to the teacher, students, and developers.  In addition, student workbooks will be moved from paper to electronic format for faster and more dynamic assessment of students' performance in addition to learning.

14.2.5 Impact of the task/activities

See preceding Section

14.2.6 Data collection procedures used
See Evaluation Process Section

14.2.7 Effectiveness of collection procedures used in measuring the Objectives

Data collection procedures were effective.  However one difficulty encountered is that telepresence is not used in other competing educational scenarios.  This means that there is no control group by which to measure the effectiveness of certain aspects of our interface.

14.3 Comparison of actual performance with the projected performance

Targets fall in the categories of curriculum, technology, program development and distribution.

	Performance Target
	Actual Performance
	Target Assessment

	Curriculum
	On target
	Achieved Performance Target

	Technology 
	On target
	Significantly Exceeded Performance Target

	Business/Distribution
	On target 
	Achieved Performance Target

	Miscellaneous Program Development 
	On target
	Significantly Exceeded Performance Target


14.4 Implications for the future

The EventScope project is one of the most successful ongoing programs of the STUDIO for Creative Inquiry.  The project has been successful and within budget in its development of an innovative science curriculum using telepresence to actively engage students in learning.  EventScope team members have participated in University Outreach programs, such as C-MITES (Carnegie Mellon Institute for Talented Elementary Students).  The EventScope project has been successful in expanding the reach of the STUDIO for Creative Inquiry and the Robotics Institute.

EventScope is at the end of its second year of the three-year project.  The team is preparing for the third deployment in Fall and has recruited fifteen schools toward our goal of thirty-six.  An additional fifty-four schools have shown great interested in the Fall pilot.

The infrastructure, technology, and school network of EventScope can be applied to many different kinds of NASA Earth and planetary robotics missions.  Additionally, the team is conceptualizing future work that would allow Eventscope to be used for remote collaboration, live updating of virtual worlds from incoming NASA data, and techniques to allow students to effect the outcome of university based Earth robotics missions by providing requests.
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15.1 Summary

15.1.1 Goals

The mission of the Kids as Airborne Mission Scientists project is to inspire middle school children to pursue science, math, technology and geography by participating as scientists in activities punctuated by “bursts” of interactive events culminating in the analysis of data from NASA airborne missions.  Linking into LUAU I research activities, this project harnesses existing NASA resources for both teachers and students.  

To accomplish this mission, LUAU II project staff is pursuing selected mission activities of NASA that are inspirational and data rich.  Since educators find the task of locating resources that are school friendly quite daunting, LUAU II has taken this challenge of selecting mission activities of NASA to organize web resources into learning modules, which directs middle school teachers to use both on and off-line, hands-on experiments and projects, using one of the most current teaching methodologies included in the Web-Enhanced Learning Environment Strategies framework—that is, a problem-based learning approach.

The KaAMS lesson plans are organized in six major steps aligned with the processes of scientific inquiry, NASA mission procedures, and PBL, including: 

· Identifying the problem scenario

· Iterations of proposing ideas to explore problems

· Searching for key information to support their planned explorations

· Collecting data

· Analyzing data

· Going public with their solutions 

Throughout the entire process teachers are encouraged to prompt students to reflect on what they have learned and what they still need to know, similar to the process scientists go through during their scientific explorations.  

15.1.2 Objectives

To use flights of NASA’s Environmental Research Aircraft Sensor Technology (ERAST) Program in Hawaii and elsewhere to motivate and educate students nationwide by developing a pilot program using several middle schools in Pennsylvania, Hawaii, and California.

To harness existing NASA web-based resources for curriculum enrichment that use NASA missions and data that are designed to provide teachers with a flexible tool that will tailor what is provided for both the content and the delivery mode needed by the teacher.

The subject areas addressed will be remote sensing and related science topics, and aircraft technologies beginning with mission planning and flight operations, and high altitude flight.  

15.1.3 Activities

The first year’s efforts focused on the development of a problem-based conceptual model, and two interrelated prototype modules, development of a comprehensive evaluation plan, and a plan for alpha testing of the initial modules in the fall of 2000.  Topics included remote sensing and aeronautics—within the context of kids as airborne mission scientists.  

15.1.3.1 The deliverables for Year 1 included:

· Conceptual framework documentation: PBL framework, aeronautics content flow, remote sensing content flow, website framework and web page designs.

· Lesson plans for introductory modules and aeronautics lessons for each of the 6 problem based learning steps including activities and links to existing NASA web resources.

· Detailed assessment-planning document outlining assessment goals and objectives, procedures and protocols, and data collection instruments.

· Detailed Alpha Testing Teacher Handbook for reviews and classroom trials.

· On-line teacher assessment survey for participating alpha and beta teachers.

· Alpha testing assessment protocols for formative feedback from alpha teachers.

· Project information brochures for test schools and general public.

· An informational listserv for educators and administrators interested in following KaAMS development.  The KaAMS informational brochure invites educators and administrators to subscribe to informational listserv.

· Alpha version of learning module 1 and portions of learning module 2 including the instructional website with lesson plans and supporting teacher materials.

15.1.3.2 Year 2 activities

Year 2 activities were intended to include the testing of these two modules and to begin the development of the final modules.  In actuality, the development of Module 2, Remote Sensing, however, continued into year 2.  Despite delays, we were, however, able to accomplish the following:

· The completion of the remaining alpha lessons—4 remote sensing lesson plans.

· The development of 2 student guides: for aeronautics and for remote sensing.

· The development of 4 web-based support modules for teachers.

· Completion of comprehensive alpha testing for all 12 lesson plans.

· Completion of the alpha recommendations for all 12 lesson plans.

· Completion of content review by the aeronautics and remote sensing content experts and technical and mechanical review by the technical writer.

· Completion of the beta versions for all 12-lesson plans based on the alpha test.

· Redesign of the evaluation plan to include a beta review prior to the beta testing.

· Completion of the beta review of the 12 lessons.

· Completion of the problem scenario for PBL Modules 3 and 4.

· Completion of 10 of the 14 lessons to be put up on the web for Modules 3 and 4

· Drafts of 2 and a content outline of the other two remaining 14 lessons, with an expected completion date between October 30 and November 15th dependent on the actual NASA fight mission in Hawaii.

· These beta version of the lessons for Modules 1 and 2 can be found at http://www.higp.hawaii.edu/kaams/newindex.html .  

· The alpha version, which is being taken down, is located at http://www.higp.hawaii.edu/kaams/index.html
15.2 Evaluation of Task/Activities

15.2.1 Type of evaluation

Critical to the success of this project is continued formative and summative evaluation.  The evaluation protocols include intensive data collection during development and pilot testing assessing: 

· Reaction

· Learning gains

· Performance changes 

· Education system changes

· Impact on the greater society 

15.2.2 Evaluation Process

These protocols and data collection of the alpha test enable us to test the following sub-goals of the project: 

· To develop an instructional website framework and lesson plans that help teachers integrate PBL methods, NASA material, and good science education into their classrooms.

· Integrate into KaAMS appropriate NASA resources that are motivating to teachers and middle school kids.

· Give teachers the instructional and informational support they needed to use KaAMS in ways that met their needs.

· Test the research protocols for classroom trials.

· Identify initial impacts of KaAMS on teachers, students, and other stakeholders.  

15.2.3 Outcome of the task/ activities

Details of these evaluation procedures and protocol are included in 3 documents prepared for this project and describe our three phases of evaluation: Alpha Testing, Beta Review and Beta Testing Procedures & Protocol.  Only results of the alpha testing are reported here.  Results of the Beta Review have not yet been summarized.

The assessment strategy for the alpha testing cycle focused on answering the following key research questions:

	Research Questions 
	Assessment

	How are teachers using KaAMS and NASA resources?
	Performance 

	How are teachers changing their teaching practices (e.g.  teaching strategies, incorporation of NASA resources, etc.) over time as a result of using KaAMS and NASA resources?
	Performance / System Change

	How are student levels of interest in pursuing science-related career changing over time as a result of using KaAMS and NASA resources?
	Learning Gains

	How does the use of KaAMS diffuse to the surrounding school system?
	Impact on Greater Society


15.2.4 Impact of the task/activities

Alpha data collection included baseline data on the teachers, students, and parents, and most of the level 1, 2 and 3 data after the initial use of KaAMS resources and one-month after the use of KaAMS in the six test classrooms.  Some of the level 4 and 5 instruments and protocols were tested during the alpha cycles.  All of these protocols, however, in Table 1 were designed primarily for the impact analysis that will be conducted during beta and final testing cycles during the upcoming fiscal year.

Table 1.  Data Collection Levels and accompanying measures

	Level
	Measures

	PRIOR TO USING KaAMS RESOURCES

	Baseline data Teacher
	Attitude towards the use of web resources in the classroom.  Practices using NASA web resources.  Teaching practices.

	Student
	Current web / computer / NASA resources experience.  

Current levels success and participation in science class.  

Interests and experiences in science, math, and technology.  

Perception of science program.

	Parent
	Perception of students progress in science

	IMMEDIATELY AFTER USING KaAMS RESOURCES

	Level 1- Reaction

	Teacher
	Reaction to KaAMS resources based on review and use in lessons.

	Student
	On-line site evaluation and feedback.

Reaction to KaAMS resources based on review and use in lessons.


	Level 2 – Learning

	Teacher
	How teachers are using KaAMS resources in lessons.

	Student
	Levels of participation and interactivity during science class.

Interests pursuing science, math, and technology.

Success in science class (e.g., grades and assignments).

	SHORT-TERM FOLLOW-UP (1 to 3 months)

	Level 3 - Performance

	Teacher
	How teachers are using KaAMS and NASA resources in classroom.

	Student
	Levels of participation and interactivity during science class.

Interests pursuing science, math, and technology.

Success in science class (e.g., grades and assignments).

	LONG-TERM FOLLOW-UP (6 months)

	Level 4 – Impact

	Teacher
	Practices using NASA web resources.

Teaching practices Attitude towards the use of web resources in the classroom.

	Student
	Levels of participation and interactivity during science class.

Success in science class (e.g., grade and assignments).

Interests pursuing science, math, and technology.

	Level 5 - Societal

	Teacher
	Diffusion of use of KaAMS resources to other teachers or classrooms

Ease of use of outside human resources (logistics)

	Others (e.g., community members, experts)
	Feedback on participation in lesson (on communications with teachers, on participation of students, their impressions of lesson success, willingness to continue involvement, etc.)

	Administrators 
	Diffusion of use of KaAMS resources to other teachers or classrooms

	Parental
	Perception of science program

Perception of students progress in science


15.2.5 Data collection procedures used

Teacher Advisory Panel – TAP 

The TAP was established to create a supportive partnership between the KaAMS team and educators in test schools.  The TAP was formed to provide feedback on the development of KaAMS materials and to pilot test the components of the materials in middle school science classrooms.  The Teacher Advisory Panel was and will continue to be composed of two member groups: TAP-Alpha – who will provide design input to the development team and TAP-beta who will pilot test fully developed KaAMS materials.  

	Who
	Roles
	Responsibilities

	TAP A: 

Representative group of teachers: 

Science, geography, math and technology 

6th to 8th grade 

6-9 teachers from PA
	Advice on material design and lesson plans

Test lesson plan components in their class

Advise on implementation strategies and materials
	Provide feedback on KaAMS materials, lesson plan ideas

Identify links to curriculum 

Provide feedback on implementation strategies, how to introduce to others

	TAP B: 

Representative group of teachers: 

From new pilot schools in 3 states; PA, CA, HI

Science, geography, math and technology 

6th to 8th grade

2 to 4 teachers per state
	Pilot test material 

Support data collection
	Help coordinate implementation and data collection in their school

Pilot test classroom-ready materials

Provide data and feedback on the materials / implementation 


Once prototype materials were ready for review, the TAP-A convened in focus groups for a 1-day review of the KaAMS material.  During the first focus group session teachers began their review of the KaAMS material and provided feedback on look and feel of materials, appropriateness of material for 6-8 grade students, links to curriculum, ideas for lesson plans, and ideas for preparing the materials for classroom implementation.  Teachers were asked to experiment with alpha versions in their classrooms, provide feedback on how they work with their students, and allow periodic classroom observations.  Additional feedback was gathered periodically using electronic surveys and/or follow-up telephone calls, observations, and focus groups.  A final focus group was conducted at the end of the experimentation cycle to solicit final feedback.  Feedback from TAP-A was used to finalize the KaAMS materials and prepare for beta pilot testing.  

15.2.6 Effectiveness of collection procedures used in measuring the Objectives 

Six teachers from three different middle schools in a rural Pennsylvania reviewed the materials, provided ideas and feedback, and invited the assessment team to observe them using KaAMS in their classrooms.  

The initial formative feedback provided guidance in designing support structures for the KaAMS website that helped the alpha teachers connect NASA science to their curriculum and get students actively involved as scientists during science class.  Collectively, the alpha testing cycle resulted in a website and lesson plan structure that emulated the scientific process and successfully connected NASA science to middle school curriculum and national education standards.  

The project team learned many lessons about providing middle school teachers with instructional materials that were useable and effective.  For example, as a direct result of teacher feedback a lesson plan overview structure was built into the website that provides teachers with progressive levels of detail describing lesson plans and how each represented an authentic component scientific process during airborne sciences missions.  Teachers indicated a need for both graphic and text representation as well as easy navigation among different components of a lesson plan or other lesson plans in the KaAMS series.  The assessment team who observed KaAMS in the classroom identified additional information needed by the teachers to create learning environments that emulated “learning science by doing of science” rather than participating in disconnected science activities.  The team was also able to identify areas where science content needed to be strengthened to meet curriculum needs or needs of teachers who did not have a strong science background.  Finally data were collected that helped the team better understanding of how middle school kids would react to KaAMS materials and activities.  These data were summarized throughout the alpha development and testing period and used to enhance KaAMS.

The initial research findings on the impact of KaAMS in the pilot classrooms were very encouraging.  Although caution is warranted in interpreting these results, analysis of the research data collected during the alpha testing cycle showed significant, yet minor changes in teachers, students, and parents after the use of KaAMS in the classroom.  The following chart summarizes research findings in accordance with the KaAMS project research questions:

	Research Questions
	Alpha Preliminary Finding

	How are teachers using KaAMS and NASA resources?
	Teachers noted the flexibility of KaAMS used them in a variety of ways including: KaAMS as an entire unit, two or three lesson plans or burst activities to supplement their existing curriculum requirements, single activities or NASA web resources to enhance or change the way they teach a specific topic or as background to help build their own knowledge on the content

	How are teachers changing their teaching practices over time as a result of using KaAMS and NASA resources?  (*note: statistical significance could not be accurately calculated based on the small number of participants)
	Several of the teachers tried new ways of integrating internet technology and student collaborative activities into their teaching.  Two of the six teachers indicated that they had changed their preferred methods of teaching, three reported changes in the types of resources they used regularly in their teaching, and four had higher attitudes toward using the web*

	How are student levels of interest in pursuing science-related career changing over time as a result of using KaAMS?
	In all but one of the test groups, regardless of the level of  KaAMS usage, the levels of student interest in science careers was significantly higher after using KaAMS 

	How does the use of the KaAMS products diffuse to the surrounding school system?
	Parent perceptions of their child’s school’s emphasis on science, school’s ability to provide good science experiences, and use of appropriate science resources were higher at the end of the school year than in the beginning.  


From these results, we believe that we are providing teachers with a venue and structure for using NASA web-based materials in their classroom in meaningful and contextualized ways that will support student knowledge development in the content and processes of science.  Through their high quality materials, NASA can make an impact on science in the classroom, which in combination with KaAMS strategies can change teaching practice, impress middle school kids with the importance of and strategies for conducting good science—the ultimate goal being to influence career aspirations of these kids toward science.

15.3 Comparison of actual performance with the projected performance

15.3.1 Project Objective 1

Flight Data and Middle School Use:  Flight data for Learning Modules 1 and 2 came from an ER-2 mission flown over Hawaii to enable students to study active lava flows as airborne mission scientists.  Flight data for Learning Modules 3 and 4 will come from a planned ER-2 Mission being flown over Kailua Bay reefs in October 2001.  Using data from a planned mission in a curriculum will provide a unique, but important challenge.

We have enlisted middle school teachers in rural Pennsylvania to provide formative feedback for alpha testing.  The Beta review consists of teachers from underrepresented middle schools in all three states:  2 in Pennsylvania, 2 in Hawaii and 2 in California.  We are hopeful that these teachers will be interested in continuing with the Beta test scheduled for spring, 2002.

15.3.2 Project Objective 2

Harnessing NASA Resources: KaAMS in Learning Modules 1 and 2, strategically integrates over 50 bursts of activities that provide students with hands-on opportunities to actively participate in short demonstrations, physical modeling of concepts, exploring Internet-based resources, manipulation of information, etc.  Currently, KaAMS lesson plans strategically and logically link teachers and students to over 200 existing NASA web-based resources.  We expect the same level of active learning linkages to high quality NASA sites in Learning Modules 3 and 4.

15.3.3 Project Objective 3

Scientific and Educational Topics: The content areas specified in the original proposal were merged into two broad overarching topics: Remote Sensing Fundamentals, and Aeronautics.  In both cases, the qualitative aspects of functioning as a mission scientist are being addressed that take into consideration Scientific Studies And Their Measurements, Technology and Students as Scientists: Mission Planning and Operations.  In Learning Modules 1 and 2, students are engaged in a mission regarding the location of active lava flows in Hawaii as directed by the Pacific Disaster Management Agency.  In Learning Modules 3 and 4, students will be engaged as scientific political advisors to the United States Senate or Executive Office.  Given the problem, “should act ivies be restricted around the Kailua Bay coral reefs to insure their lasting protection?” our scenario assumes a fictitious executive order patterned after the establishment of NWHICRER in which the Kailua Bay reefs are being considered as a natural wildlife reserve and the ramifications of the pursuant restrictions are to be explored using airborne remote sensing data.  The resulting science from these two missions involves student understanding of airborne remote sensing, airborne mission scientists, volcanology, and developing a flight mission plan.  

While the focus of the learning modules is technical, teaching support and methods are also key to lesson implementation.  As a result, we have provided teachers with support in implementing problem based learning, reflective thinking, lesson planning, and integrating technology in the classroom.  (See links in the KaAMS website.)

15.4 Implications for the future

Year three will be a culmination of the development of these learning modules.  The evaluation plan for alpha, beta review and beta testing will be completed and the results incorporated into the final sites.  Results of impact will also be available at that time.
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16.1  Summary

16.1.1 Goals

The purpose of the Science & Engineering NASA Site of Remote Sensing (SENSORS) is to encourage and promote mathematics, robotics, engineering and earth and space science through telerobotics.  The goal is to excite students about different remote environments by having the students explore the “new worlds” using the web and LEGO bricks.  By the end of this last year, we hope to have six fully automated environments around the US for classroom exploration.

16.1.2 Objectives

To accomplish our goal, the project was broken down into three main areas.  

· The first is getting SENSORS outside of Tufts University.  

· Getting other schools and organizations to launch their own remote sites will increase the resources, outreach and participants of SENSORS.  

· The next objective is SENSORS at Tufts University.  Building our own environment with curriculum, serving as a model site for the other organizations and testing our ideas with schools is essential.  Last are the pedagogical goals.  Through accumulated teacher and student feedback, the assessment of the learning of the students using the site as well as teacher workshops, we hope to obtain a better site as well as students retaining these skills from year to year.

16.1.3 Activities
The major accomplishment for the year has been establishing six worlds, or environments for telerobotic exploration.  These worlds include the Tufts University’s Moon, JPL’s (Jet Propulsion Laboratory) Mars Dust Devil Rover, Marshall University’s City, NASA Ames’ Mars Rover, NASA Goddard’s Ancient Troy, and NASA Glenn’s Europa.  Monterey Bay Aquarium (MBARI) has done extensive research and development on a submersible LEGO ROV.  They have great hopes in creating a LEGO set for the market as well as an extensive underwater environment for exploration.

For More Information See Appendix D (SENSORS ACTIVITIES)

16.1.3.1 
Tufts University Moon

Tufts University now has a complete room dedicated to the “Moon”.  Our site has gone live and has been tested several times by K-12 schools.  The usability and the content were both tested, with teachers giving recommendations for improvements.  Our goal is to get the site used in as many schools as possible and retrieve teacher feedback.  The Tufts University website has been completely refurbished and is 508 compliant, or accessible by NASA’s Handicap Standards.

We were able to have our website tested by a number of elementary schools.  Schools located in Hawaii, Massachusetts and New Hampshire have all visited the site and have given feedback (in terms of content as well as usability).  In general, they found the site to be very resourceful in terms of curriculum and activities.

16.1.3.2 JPL Dust Devil Rover

The people at JPL have proposed to build a rover that will investigate the weather patterns on Mars.  The final version of the rover has been completed which includes wind direction/wind speed instruments.  The rover is able to navigate around obstacles using touch sensors.  A Lander has also been built.  It currently has no wind speed or wind direction sensors, but these will be added soon.  The website has been started and will need to be completed with curriculum.

16.1.3.3 NASA Ames Mars Rover

NASA Ames was originally planning on making a Mars Rover.  It would be used in conjunction with their curriculum for students to explore the Mars Yard, located at Ames.  The Mars Yard was destroyed and will not be used for this project.  The people at NASA Ames will use the same Rover, but have it explore different samples from Mars in a laboratory type setting, rather than driving on a Mars-like surface.  Most of the Rover development has been completed.  Their next plan is to build their curriculum and website.

16.1.3.4 NASA Goddard

Over the summer, NASA Goddard has built the ancient city of Troy.  Their idea was to have a Rover explore the ruins of the city.  Some of their exercises include counting the number of lines in the Arena, picking a dirt road to follow and data collecting the pH of water samples at the end of the road, as well as staying within a boxed area.  Now that the city has been built and the Rovers have been designed, the website needs to be created as well as curricula.

16.1.3.5 NASA Glenn

For the past two years, NASA Glenn has been working on their Europa site.  The environment, rover, and website have all be built.  The site has even been on display in the visitor center.  The immediate goals of the Glenn is to continue their teacher workshops, testing their curriculum, and completing the website.

16.1.3.6 Marshall University

Marshall University has integrated the SENSORS work into a LEGO city they built.  The city is comprised of many LEGO sets and is fully automated.  RCX’s talk back and forth, giving commands to open gates, change lights, and run the monorail.  The next step for them is to write curriculum, get the site tested by local teachers as well as creating a website.

16.1.3.7 MBARI

MBARI funded a pilot program over this past summer.  They are now working on a larger program with funding from NOVA, NASA and MBARI.  They are working on a new LEGO set that can be used underwater.  They are also doing extensive research and development on remote controlling real undersea rovers.  MBARI also needs to implement their work into the classroom.

16.1.3.8 Workshops

Two workshops were held at Tufts University.  

1. The first was used as means to introduce our materials to representatives from JPL, Marshall University NASA Ames, NASA Glenn, and NASA Goddard.  We trained these people on the LEGO software and hardware.  We also trained them on the functions of our web server.  These people will build their site and get involved in their local areas to promote the project in schools.

The second weeklong workshop was held in July.  Twenty teachers from the local area were trained in the LEGO software and hardware, much like at the June Workshop.  This workshop was to have the teachers explore the robotics and curricula that have been developed at Tufts University on the Moon Site as well as giving ideas about how to bring these tools into the classrooms.  These teachers (K-12) will test some of the curricula next year in the classroom.

16.2 Describe the evaluation component of the Task

16.2.1 Objectives

Evaluation of the SENSORS program focuses on three main components of its implementation:  

· Curriculum 

· Website

· Teacher education workshops

16.2.2 Type of evaluation

 FY ’01 has focused on the evaluation of web site and teacher training (general curriculum issues were evaluated in FY ’00).  The main concerns for the web site were usability and computability.  Usability was assessed through interviews and small focus groups of educators.  Participants were asked a series of questions about the web site and where they could find information.  In focus group cases they were asked to complete a sample activity and provide structured feedback.  Feedback provided valuable information in terms of interface design and structures.  Several modifications were made to the look as well as the way the web site works to accommodate user recommendation and classroom needs.  These included adding a scheduling component, live video feed as well as saved movies of activities, and introductory descriptions that made more clear the goals of the web site.  Compatibility of the web site continues to be assessed through small planned tests with a selection of participants around the United States.  Computer platform and browser incompatibilities have been highlighted and rectified using these evaluations.  Planned for FY ’02 is evaluation of student learning and usability in the classroom using the web site and curriculum.

16.2.3 Evaluation Process

Teacher education workshop evaluation was aimed at determining how much knowledge and confidence teachers have in working with SENSORS topics and hands-on projects.  The evaluation methods consisted of pre, post and follow-up surveys as well as structured observations.  Surveys administered prior to the workshop helped to identify teachers with particular apprehensions about hands-on design and project work.  These pre-workshop surveys also served as a baseline for comparison against future surveys.  At the end the summer 2001 workshop, surveys were administered that assessed how much had been learned during the workshop and their confidence level.  Post workshop surveys also provided feedback as to what methods of instruction in the workshop were the most effective.  Results indicated a significant amount of knowledge acquisition and an increase in confidence.  Post workshop surveys also highlighted several teachers who still had some apprehensions about a small selection of topics and a dislike by many teachers for the competitive challenges included in the workshop.  Planned for FY ’02 are follow-up surveys of workshop participants to determine retention of knowledge and use of projects and curriculum in the classroom.

16.2.4 Outcome/Results

	Getting Sensors outside of Tufts

	Goddard 
	No classroom testing

	Glenn 
	Extensive curriculum work has been written and tested through workshops.

	JPL 
	No classroom testing.

	Mbari 
	No classroom testing

	Marshall 
	No classroom testing.

	Sensors @ Tufts

	Web 
	Has all components with some testing

	Curriculum
	 1 test

	Control/Interactivity
	 Remote sensing with rovers works, but still needs some improvements

	Pedigorical Goals

	Student/teacher response 
	Positive Feedback from both teacher and students.  Students were very excited to see rovers move across the "Moon".

	Learning 
	Engineering, concepts of repeatability & accuracy, math (fractions), computer (web use)

	Teacher workshops 
	Yes


See  APPENDIX E (SENSORS Data)

16.2.5 
Impact of the task/activities

	Getting Sensors outside of Tufts

	Goddard 
	Still in demo mode

	Glenn 
	Close to being integral part of base outreach efforts

	JPL 
	By the end of the grant, they may or may not have a working site

	Mbari 
	Different approach, new LEGO set for underwater exploration, NOAA applied for, MBARI money committed, teacher workshops planned

	Marshall 
	Integrated with existing setup & going live in fall

	SENSORS@ Tufts

	Web
	Webpage serves basic functions of remote exploration.  Now, improvements and new ideas are being designed

	Curriculum
	Completed, testing remains

	Control/Interactivity 
	Development of easy, nonRoboLAB interface

	Pedigorical Goals

	Student/teacher response 
	Teacher/student response received from one school and was positive.  More classroom assessment is underway

	Learning 
	Over the next year, more assessment will occur with more in class implementation

	Teacher workshops 
	Workshops were very successful in exciting teachers and finding matching funds (McDonell Charitable Trust, LEGO, Local School Foundation)


See Appendix E, SENSORS Data

16.2.6 Data Collection Procedures used

Data collection procedures, in all cases, were effective in measuring most of the desired objectives.  Improvement could be made in evaluation of the web site by recruiting more diverse focus groups and adding a survey component to provide more quantitative data.  Teacher surveys have provided significant amount of data and feedback allowing for considerable analysis of indicators of for continued use in the classroom and increasing confidence.  

16.3 Comparison of actual performance with the projected performance

16.3.1 Getting Sensors outside of Tufts
Their performance target was to create a remote environment as well as curriculum to serve the site and implement the site into schools.  Each remote site had different actual performance levels.  

NASA Goddard built their site and has demonstrated it to several NASA representatives.  They still need to write curriculum and implement the site.  Their target assessment is yellow since they are still in demonstration mode.  

NASA Glenn has built their site, and have done extensive amount of curriculum work, but still need to implement the site.  They also achieved yellow since they are close to being an integral part of the base outreach efforts.  

JPL has completed their remote environment, but still need curriculum and implementation.  By the end of the grant, they may or may not have a working site due to funding issues, so their target assessment is yellow/red.  

NASA Ames has completed the core of their website but still need curriculum and implementation of the site.  Yellow was given as their target assessment.  

Marshall University integrated their site into their program but still need curriculum for the site.  They hope to go live in the fall.  An assessment of yellow was awarded to them.  MBARI has only done extensive research in creating a submersible rover, but not much else has been completed in terms of a remote environment.  Until further progress is made, their target assessment is white.

	Performance Target
	Actual Performance
	Target Assessment

	Did they build a remote environment, design curriculum and build a website?
	Environment built and displayed to NASA representatives
	Achieved Performance Target

	Did they build a remote environment, design curriculum and build a website?
	
	Achieved Performance Target

	Did they build a remote environment, design curriculum and build a website?
	
	Did not Achieve Performance Target

	Did they build a remote environment, design curriculum and build a website?
	Extensive research done on submersible rover
	Insufficient data to determine assessment

	Did they build a remote environment, design curriculum and build a website?
	
	Achieved Performance Target


16.3.2 SENSORS@ Tufts
For the Moon site, our targets included completing the curriculum on our site with remote driving and an efficient way for users to sign up and use the remote portion of the site.  We were able to complete the curriculum on our site as well as the fact that it supports NASA Standards.  We’re still working on trying to get the site to be easy enough to use so that a 2nd grade student can drive a rover without our aid.  In terms of target assessment, the web site, curriculum and control/interactivity of the site are all green.  The web page serves basic functions of remote exploration but improvements and new ideas are being designed.  The curriculum is being tested in several classrooms.  The development of an easy, nonRoboLAB interface is currently being designed.

	Performance Target
	Actual Performance
	Target Assessment

	Web:

Complete with curriculum + remote driving and sign up times
	Yes
	Achieved Performance Target

	Curriculum:

Was the curriculum written to support the site and NASA Standards?
	Yes
	Achieved Performance Target

	Control/Interactivity:

Possible to allow a 2nd grader to drive rover with out help
	Getting there
	Did not Achieve Performance Target


16.3.3 Pedagogical Goals

The target for these included the ability for schools to use our site without or aid, for students to learn math, science and engineering principles, and using the teacher workshops to have a systemic change with students continuing these skills from grade to grade.  We received a positive response to the site from one school, granting us a yellow/green assessment.  The students that tested the site did meet the target of learning math, engineering principles (an assessment value of blue).  We are still in the process of getting more responses from teachers and students.  The systemic changes still have yet to be seen.  The workshops receive an assessment of yellow in hopes that more will come in this following year.

	Performance Target
	Actual Performance
	Target Assessment

	Schools to use with out help from us
	Getting there
	Did not Achieve Performance Target

	Students learn math, science, and engineering
	Yes
	Significantly Exceeded Performance Target

	Have a systemic change with students continuing these skills from grade to grade
	Yet to be seen
	Did not Achieve Performance Target


16.4 Implications for the future

The future is to improve the Tufts University Moon site and to implement it in schools.  The improvements include movie recordings of the rover missions, a Flash interface for better usability, as well as a Freestyle Rover Driving section.  We want to get the other remote sites up and running and into schools also.  We will continue to run teacher workshops as a means of outreach.  In this last year of the grant, we will also like to assess learning and effectiveness of the web and workshops.
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17.1 Summary

17.1.1 Goals

· To engage city students in authentic investigations of migratory animal behavior, by explaining or substantiating animal movement using NASA satellite imagery in the classroom and in online analysis journals.
· To train teachers in urban schools to be masters of inquiry with students, facilitating investigations after being trained in NASA earth satellite data interpretation.

· To make Signals of Spring a part of the curriculum in our school districts.

17.1.2 Objectives

· To perform exemplary professional development.  The process included recruitment of teachers, and work with administrations in New York City, Washington, DC, Houston, and Newark, NJ.

· To promote student achievement by supporting, and assessing students in the classroom with online analysis journals, NASA data interpretation skills, wall displays, wildlife and earth scientist interaction, poetry contests with professional poet, and real-time earth and wildlife data.

· To provide exemplary curricular material for teachers and to determine the student performance by the end of year three, and beyond the scope of funding.

17.1.3 Activities

· Professional development of teachers (from New 

· City, Houston, Washington, DC, Newark, NJ, others) during the school day (2 days each city).  Over 200 teachers have participated in the program in the first two years

· Coordination and implementation with:  

· Wildlife and earth data partners

· Scientists

· Authentic assessment 

· Evaluation

· Formal Project 2061 infusion of instructional criterion

· Dissemination plan outside scope of funding including online training, partnerships, new visualization prototypes.

17.2 Evaluation of Task/Activities

17.2.1 Approach

There are several methods we utilized to determine performance for teachers and students.  For the teachers, during training (2 full school days), we asked:  ‘How are our teachers introducing certain concepts to their classes now, before doing the Signals of Spring program with their students’?  After the use of the program, we will ask:  ‘How are our teachers introducing these same concepts’?  With technology as a tool and a real-world application, we hope to show that the program was effective in allowing students to learn utilizing technology, and to learn by doing science.  Is the learning objective still taught with a book by the Signals of Spring teacher?  How has technology changed the approach to teaching?

Criteria were given to teachers to assess students’ analysis journals.  Did students utilize proper and enough material in their investigation?  Did they collaborate with one another?  Is there evidence that their research, where they focused on key learning goals, was effective, in the application of the earth imagery to animal location?  More of this is needed (see later).

17.2.2 Type of evaluation 

We utilized pre-program questionnaires, asking teachers to write a complete framework for one of ten concepts and how they teach the concept (or learning objective) they teach in life, earth, or physical science.  

Students wrote all of their observations and analysis in online analysis journals.  This was done to see if students could apply their understanding of certain concepts both covered in the classroom and in their research, to the tracking of wildlife.

17.2.3 Evaluation Process

After professional development and training, teachers wrote evaluations about the instructional practices of the program, including NASA image interpretation.  They commented on the power of and the relation of standardized tests to some of the concepts in the Signals of Spring student investigations.

Teachers filled out extensive questionnaires on the mechanics, content, technological situation, materials, and classroom experience of the program after completing the program in Spring 2001.

· There were teacher interviews

· They continue in-person and on the phone

· There were school site visits

17.2.4  Outcome of the task/activities.

Some initial data from the questionnaires, which had many additional questions, not all data reported (~50 responses mailed anonymously, on a scale of (1-5)

	
	DC
	NYC
	Houston

	Student access to the internet
	3.8
	3.3
	4.1

	Internet access at home
	1.9
	3.1
	3.6

	Adequate use of printers
	2.4
	2.1
	3.9

	Place for Wall Display
	3.8
	3.2
	3.9

	Pressure for Standardized Tests
	2.9
	3.4
	2.7

	Principal has to be involved
	3.2
	2.9
	2.6

	Online tutorials to be useful
	3.5
	3.9
	3.9

	Followed the lessons
	3.1
	3.4
	3.9


Technology was a difficulty in our schools.  Many willing and able teachers simply did not have internet access to complete the investigation with their students.  

17.2.5 Describe the impact of the task/activities

This is still being studied.  One of the plans for FY02 is to take a close look at the online analysis journals, and the criteria that teachers were given to look at how well their students did in their analysis.  We have to see if the journal will show that the learning goals are achieved.  Can the student demonstrate a proficiency of the learning goal?  Can a student’s constructed knowledge be applied to an earth image and the location of an animal?

Overall the professional development activities are received quite well.  Challenges are faced by teachers in the classroom.  Quotes from the Training:

“The activities and subject matter are ideal.  The limiting factor is time.  It would be nice if there was a standardized test that focused on the Signals of Spring subject matter.”

“I feel that Signals of Spring closely parallels the instructional goals stressed in the science classroom.  The interdisciplinary nature of the course is impressive.  The fact that the students will be using real world data, work with each other (as well as with other scientists, utilize technology, analyze data is perhaps the goal of every science course.  The nature of the material is self motivating.”

17.2.6  Data collection procedures used

Pre-program questionnaires, training evaluations, interviews, end-of-year questionnaire

17.2.7 Effectiveness of collection procedures used in measuring the Objectives

Yes and No.  More data is needed to determine whether students are indeed better prepared to take standardized tests, and to claim that the program achieves these kinds of results.  We are implementing formal site visitations with school districts, and modifying the curricular materials to stress many of the Project 2061 Benchmarks in science.

17.3 Comparison of actual performance with the projected performance

The program evaluation is critical to a widespread adoption of this or any product like Signals of Spring in school systems.  We have identified some initial data.

We feel that with a carefully executed plan, we could work with a third party over a couple of years, fine tuning the system to where Signals of Spring would affect student performance.  For example, once student knowledge has been constructed in relation to the concepts covered in class and in student research, we could evaluate the analysis journals online, as a part of the real-world investigation.  We would compare students in a large city that were doing Signals of Spring and those that weren’t as a simple tracking procedure.

17.4 Implications for the future

Standardized test questions related to the content taught in Signals of Spring can be developed after the full investigations.  Students can be given an exciting investigation while, at the same time, learn key learning objectives.  This process could be evaluated formally with some of the techniques here and others proposed here, such as special criteria applied the student analysis journal, and test-like questions.  FY02 will have more of the same type of data, but the program in FY02 will focus more on key learning goals articulated in Project 2061.

18 LEARNERS: Space Mysteries

	Principal Investigator
	Professor Lynn R. Cominsky

	Field Center/Institution/Grant or Cooperative Agreement Number
	LEARNERS CAN Grant Number from NASA/Goddard Space Flight Center NCC5-429

	Task Title
	Space Mysteries; Inquiry-Driven Web Explorations that Teach Physical Science and Math Standards

	Reporting Period
	10/1/00 to 9/30/01


18.1 Summary 

18.1.1 Goals

Our goals for this year are to implement two out of three of our Space Mystery games, in beta-release, so that they will be available for testing and final release during FY02.  The final game will be released in both beta- and final- versions during FY02.

18.1.2 Objectives

The objectives of the Space Mysteries project are to improve the skills of high school students in physical science and mathematics while they are having fun solving inquiry-driven, video games on the Internet.  Three such games are planned for this LEARNERS project.  Three more will follow in 2003-2005, to be funded by NASA Space Science Mission EPO program budgets.

18.1.3 Activities

We had several demonstrations of the beta-release of the first Space Mystery: Alien Bandstand.  The project as a whole was also presented in a poster at the AAS/AAPT meeting in January, 2001.  The Space Mysteries program was entered into the NASA Resource guide (http://teachspacescience.org).

18.2 Evaluation of Task/Activities

18.2.1 Approach

We have high-school teachers as partners, who will be assessing our beta-release modules, and providing feedback to guide our final releases.  Within each module, students take notes in an on-line notebook, as well as having to either pass an exit exam (Alien Bandstand) or answer challenges to continue with the game (Live from 2-Alpha.) The students’ responses can be collected by the teachers, who can also print out a history of pages visited while each student tries to solve the mystery.  This will allow the teacher to assess the student’s performance, as well as to give us helpful feedback on the game design.  

18.2.2 Type of evaluation

Formative Implementation evaluation has been taking place thus far.  We have gotten feedback from various testers and have made some adjustments to our implementation and testing strategy.  

18.2.3 Evaluation Process

No in-class testing has yet occurred.  This is scheduled for FY02.

18.2.4 Describe the outcome of the task/activities.

Several of the teachers noted that the Mystery games, as currently implemented, may be too difficult for the students to solve.  Others were easily able to solve them.  We are looking forward to additional field-testing to resolve this issue.

18.2.5 Impact of the task/activities

For our second game (Live from 2-Alpha), we have experimented with a different assessment strategy – the use of challenges within the game itself (rather than an exit exam).  The game will not continue until the student has successfully passed the challenge.

18.2.6 Data collection procedures used

So far, the only data collection we use is to collect web statistics (unique IP addresses, total Mbytes transferred, number of pages accessed.) This will be expanded next year.

18.2.7 Effectiveness of collection procedures used in measuring the Objectives

The use by the high-school teacher partners is not measured by doing our web statistics, as they are using the games on CD.  The web statistics, therefore, are underestimates of the true usage.

18.3 Comparison of actual performance with the projected performance

	Performance Target
	Target Assessment
	Actual Performance

	2 mysteries released and in testing during FY01
	2 mysteries released and in testing during FY01
	Achieved Performance Target


18.4 Data Source

http://mystery.sonoma.edu
18.5 Implications for the future

During FY02, we anticipate releasing our third mystery, and doing extensive field testing for all three games in beta-release.  We will then proceed to re-release the games as finished products.  We will also be widely advertising the games, to try to increase usage.

19 APPENDIX A (Performance Ratings)

	Blue
	Significantly Exceeded Performance Target

	Green
	Achieved Performance Target

	Yellow
	Did not achieve performance target, progress was significant and achievement is anticipated within the next fiscal year

	Red
	Failed to achieve performance target, do not anticipate completion with ext fiscal year, target may be infeasible or non-achievable

	White
	Insufficient data to determine assessment


20 APPENDIX B (TIE Data Input Sources)

Some inputs from users of the TIE system from the 2000-2001 school year:

CHAFFEY HIGH SCHOOL




April 26, 2001

Hello Mary, 

We had a fairly productive observing run tonight imaging galaxies.  Dave was very helpful; typical of the excellent assistance we receive from your volunteers.  One problem however:  our start time of 7:30 p.m.  is some 45 minutes before the end of twilight.  Consequently, only 75 minutes of our 120 minute scheduled run is useful.  We have another run scheduled for Monday night, also at 7:30.  Our scheduled dates in May start at 8:00 p.m., which will doubtless result in the same problem, if not a more severe situation since the solstice will be only a month away.  What do you think we can we do to either extend an observing session or acquire an additional night? 

Looking forward to your reply and more clear skies, 

Tom James 

Chaffey High School Ontario, CA.

CHAFFEY HIGH SCHOOL

1245 North Euclid Avenue,

Ontario, California 91762


•(909) 988‑5560 • FAX 988‑0146

JIM BRODIE, Principal

ANN KUNZE, Assistant Principal

DENNIS O'CONNELL, Assistant Principal

INEZ M.  OROZCO, Assistant Principal

Dear Gil, Mary, Steve, and Barrett,

We had a most successful first session of the new school year last night with the 24" scope!  I was impressed with the improvement of the centering of the image compared to last year- nice work!!  Steve was our technician last night and he gave me some suggestions on improving the loading time of the image- we will upgrade to a better modem for the December session.  Dr. Oertel will be joining us for one of the December sessions if he makes it back in time from his trip to South America- if not, he has our schedule and we will reschedule.  Gil, Steve mentioned that there is a weather cam online in Chile- do you have the address?

Thanks for the great experiences!

Lee Ann

From: "Paul Roche" <pdr@star.le.ac.uk>

Reply-To: "Paul Roche" <pdr@star.le.ac.uk>

Date: Sat, 30 Jun 2001 17:26:56 +0100

To: "Mary A.  Cragg" <mcragg@earthlink.net>

Cc: "Danielle Svehla" <danielle.svehla@jpl.nasa.gov>

Subject: Re: TIE Reminder

Hi,

I just wanted to say a big "thank you" to Danielle and TIE for helping us out with this teacher training session on Friday - we had over 25 attendees (plus a little baby!), and they were all very impressed with the system, and the dedication of the volunteer operators!

Many thanks,

Paul

Gary D.  Coker

July 15, 2000

355 Lawrence Street

Lake City, SC 29560

Mary Cragg

Telescopes In Education

Mount Wilson Institute

740 Holladay Road

Pasadena, CA 91106

Dear Ms.  Cragg,

I am writing to express my great satisfaction with the TIE program in general and with the observing sessions on the 24” telescope in particular.  The school where I teach (The Carolina Academy in Lake City, SC) is a small independent school that would otherwise not have the means to expose students to the wonderful world of observational astronomy, at least not on the scale that I have been able to bring to them through the program.

I teach the college preparatory math and physics classes for the high school, and the older students stay up late with me and watch as the images come in from Mt.  Wilson.  They think the entire process is exciting and fascinating.  After doctoring the images to bring out features that I want, I use them in the physics class to enhance the astronomy component of the course.  But that is not all I do with the images: I also make overhead transparencies of the more interesting images and visit the elementary and middle school classes to talk about astronomy and space science.  I try to coordinate this with the other teachers so that I come by when they are studying some space science unit in science class.  The students are always receptive - they actually protest when it is time for me to leave! They are impressed that the images are taken in the library of our school and I always get lots of wonderful questions about the entire process.  I honestly think that our school has benefited from its participation in the TIE program, and I know from experience that the program has helped me to ignite that all-important spark of curiosity in many young students.

I hope that our involvement in the program will grow and we look forward to doing some of the more involved projects in the future, as we become more adept at using the equipment.  In closing, let me thank you once again for what the TIE program has meant to our school.

Sincerely,

Gary D.  Coker

Dear Mr.  Clark,

I am writing to express appreciation for and to update you concerning the contributions the Telescopes in Education Program has made to our Astronomy program at Chaffey High School.  For five years, I have had the privilege of teaching college preparatory astronomy to eleventh and twelfth grade students from Ontario, California.  Our courses are quantitative and qualitative studies of the principles, processes and laws that govern the Universe and include laboratory and observational activities consistent with modern astronomical research.  As such, our course goes significantly beyond the level of a "survey" course.

Accordingly, Telescopes in Education has been an integral part of our observing and research effort.  Since logging on in April 1997, our students have downloaded over 1000 images of open and globular clusters, galaxies, planetary nebulae, emission nebulae and reflection nebulae.  One student succeeded in capturing several images of the galaxy cluster Abell 2065 in Corona Borealis, and another recorded the supernova in M96 in 1998.  Others have explored innovative techniques processing their images in order to glean more information from them.  Our students always incorporate their images into research papers wherein they discuss the nature and derive the properties of their subject objects.

This year, we were very fortunate to avoid significant weather problems.  Out of twelve scheduled evenings during the 2000‑2001 school year, we lost only two to weather.  Happily, our software and hardware performed flawlessly.  We used the color filters on the CCD camera for recording galaxy images.  Our students were able to combine the red, green, and blue filtered images into a composite that not only rendered an aesthetically pleasing picture, but also communicated significant scientific information about the galaxy, namely detecting whether, and where in the galaxy, star formation was occurring.  On our wish list for the future is the opportunity to try spectroscopy of stars or galaxies.

Interest in our program extends beyond the immediate classroom.  We have had our superintendent, Mrs.  Bette Harrison, our Principal, Mr.  Jim Brodie, and our Assistant Principal for Instruction, Mrs.  Ann Kunze, observe our students in action, and even try their hand at acquiring a digital image.  Our local newspapers, the Inland Valley Daily Bulletin, and the Inland Empire edition of the Los Angeles Times have run a short feature about our program and its participation with TIE.  Also our program, with acknowledgment of TIE, is represented on Chaffey High School's Web Page (http: //www.  chaffey.  org).

While each session with the 24‑inch yields tremendously satisfying experiences for our students and myself, we cannot accomplish success on our own.  A great deal of credit and praise goes toward Ms.  Mary Cragg and Mr.  Steve Golden for their skill and enthusiasm in coordinating our sessions.  Also, our highest esteem goes Ms.  Marge Bartholomew, Mr.  Blake Bartosh, Mr.  Bob Korechoff, and Mr.  Dave Lavezzi for their patience, experience, competence, and professionalism assisting our young people as they strive towards horizons accessible to few other students.  These talented individuals have not only contributed insight and wisdom which ensured the success of our experience with TIE, they have presented themselves as credible roles models for the students who worked with them.

I commend you for an outstanding program and an outstanding staff.  I look forward to the sixth year of our association in 2001‑2002, particularly with the southern hemisphere telescopes coming on line.  Finally, in order to broaden my experience, I would welcome the opportunity of spending an evening on site with some of your staff during the summer.

With sincere appreciation, 

Thomas James 

Departments of Mathematics and Science 

Chaffey High School
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Hi,

Your link, Telescopes in Education (TIE), appears in our collection of the best space and astronomy links from around the web.  This is a quick, informal letter to say 'hi'.  We've been in business for ONE YEAR now and we wanted to give you a look at how your link is doing so far in 2001 at astronomylinks.com.  

From: <Hdev48@aol.com>

To: <golden24@earthlink.net>

Sent: Wednesday, May 02, 2001 7:59 PM

Subject: Thanks!

Steve --

Thanks for your efforts in helping us to get linked up to the Mt Wilson 14" telescope.  I'm excited about the possibilities this opens up for my students.  It will add a new dimension to our astronomy research projects.  Again, we really appreciate your perseverance in helping us work through the software problems.

Regards --

Harlan Devore

Cape Fear High School

From: "wbeen" <wbeen@hbuhsd.k12.ca.us>

Date: Mon, 2 Jul 2001 10:32:26 -0700

To: "Ostrowski Ken" <kostrowski@hbuhsd.k12.ca.us>, "Nguyen Jimmy"

<res0ckni@verizon.net>, <mcragg@earthlink.net>, <zaphod@socal.rr.com>

Subject: TIE 6.29.01

Attached are images taken at TIE night at Coastline Community College

Astronomy 100 at Huntington Beach High School, Ken Ostrowski, Instructor.

William L.  (Bill) Been

Network Technician, Information Services

Huntington Beach Union High School District

10251 Yorktown Ave Huntington Beach, Ca.  92646

From: GRothermic@aol.com

Date: Tue, 26 Dec 2000 21:32:55 EST

To: mcragg@mtwilsoninst.org, takeshi575@hotmail.com

Cc: jmurray@pkwy.k12.mo.us

Subject: Many thanks from Barretts Voyage to Mars

The boys and girls were delighted with the TIE Program on December 20th and the work with Richard went smoothly.  After so much time and effort spent trying to get this program completed on your end and ours, it was a joy to see it come to fruition.  Richard, you were wonderful, very knowledgeable and fun to work with.  The boys and girls were shocked to be able to ask so many questions.  The learning experience was first class.  

Julie and I have one request: Due to the telescope being off center on the 20th and only one of our pictures coming out with top-notch quality (the one Richard did for us), is it possible for someone to work with just Julie and I to capture a few pictures when the telescope is centered as it was when Steven Golden and I did the trial run.  We can pretty much do this at your convenience this week.  For Julie and I the best time is later at night, say anytime after 9 p.m.  our time which is 7 p.m.  your time.  Our other pictures, due to the telescope not being lined up properly that day, have only a fourth of the objects we viewed in the picture.  We would like to try for at least three or more pictures that would be centered.  

If this is possible this week, please let me know.  The phone numbers would all be the same.  

636-394-5290 for talking 

636-394-7612 for computer connection.  

We so appreciate your time and patience with us.  If you cannot do this, we 

understand.  

Most Sincerely 

Gayla Rothermich-Program Director 

Julie Murray-Technology Director 

Barretts Voyage to Mars 

SUZANNE MIDDLE SCHOOL 

October 7, 2001

Mary,

Hi!  I'd like to continue my participation in the TIE program this year.  Can I reserve some observing slots in January-February 2000 on Friday, 1/18, 2/1, 2/15, and 2/22?  I'll be working with middle school students this year.

Thanks,

Steve Griesmer

From: "john.mccue" <john.mccue@ntlworld.com>

Reply-To: john.mccue@ntlworld.com

Date: Fri, 29 Jun 2001 17:38:53 +0100

To: "Mary A.  Cragg" <mcragg@earthlink.net>

Cc: Richard Roberts <takeshi575@hotmail.com>, "Roche, Paul"

<paulr@spacecentre.co.uk>, "Smith, David" <djs@highgate.demon.co.uk>, "Golden,

Steve" <golden24@earthlink.net>, "Haswell, Dr.Carole.A."

<C.A.Haswell@open.ac.uk>

Subject: TIE sessions for Stockton 6F College.

Dear Mary,

My last session was on 18th.  June with Richard Roberts and we had a marvelous time.  Thanks very much.  This time I'm attaching a report written by one of the young students.  Our theme was the impact danger, and we imaged 1999KW4, which had just by-passed earth.  The image was so interesting I had to download the USNO-SA2.0 star catalogue at home and figure out how to use it; the asteroid seemed to be over three arcminutes out of position.  I've reported this to the Minor Planet Center.

Mary, please could you schedule me for two more sessions, if there is time, before the end of July, weekdays, between 12 pm and 2am PST? Thank you in anticipation.

Very best wishes,

John

Dr. John McCue, FRAS,

john.mccue@ntlworld.com

Bradbury Observatory, I.A.U. Code 937,

Tel: 01642 892446

"Human history becomes more and more a race between education and catastrophe,” H.G.Wells, 1866-1946.

Space Stuff Stuns Students! 

Mary,

Teachers in our workshop were very enthusiastic about participation in the TIE session this morning.  Many are planning to join TIE.  Thanks for making the telescope available to us during your maintenance month.  Also, thanks to Danielle who did a great job supporting us.

Harlan

Hi Harlan,

That is wonderful news!

Mary 

July 25, 2001

Shelley Bonus

Telescopes in Education Foundation

Dear Shelley:

It was a great pleasure to meet you and to hear about Telescopes In Education and see it in action.  I had heard about the program before but never received anything more than a brief description of its purpose.  I must say that the program is exciting and has great potential for fostering future scientists.

As one of the instructors in the Space Foundation Astronomy Workshop, I also want to express my appreciation at your efforts in making the workshop a success.  You explained the purpose of TIE in a clear but delightful manner.  The participants became excited with the information you presented. 

The evening demonstration was attended by everyone and I could hear lots of exclamations about the ease of the program and the quality of the images that were returned to us.  There was even some good-natured bickering over who would get to go next.  Each teacher that got to program the telescope took personal ownership of the images.

I believe you made some converts to the program.  You are an effective presenter and a very credible representative for TIE.  Thank you for helping to make our workshop a success.

Sincerely, 

Gregory Vogt, Ed.D.

19100 Glenwest Drive, #1119

Friendswood, TX 77546

From: "Brad Timerson" <bwtimer@eznet.net>

To: "Steve Golden" <golden24@earthlink.net>

Sent: Sunday, June 03, 2001 12:55 PM

Subject: 14" session on June 1

Hi Steve:

Here is my report on the use of the 14" telescope on Friday, June 1, 2001, between 3:00 and 4:30 a.m.  PDT.  I was able to connect to the telescope and camera with no difficulties took at total of 26 images.  1 image was not saved because it showed evidence of severe trailing, probably caused by the gusty winds that morning.  Even the last picture of M31, taken as morning twilight was just beginning, came out fine.

I checked to see if the correct setting for Dark Frames was checked.  As best I can tell, the camera should only have taken the first dark frame of my session and then used that for all the remaining pictures.  I kept the exposure time at 60 seconds for all images.  It seemed to me, though, that the camera re-took the dark frame before the actual image each time.  This, of course, added a minute + to each image.  Otherwise, the session was very successful.  I'm looking forward to my last session before we end the school year on the 18th.  I've emailed Mary to set up dates for next Fall when we return to school.

Thanks for all your help.

Brad Timerson

Newark High School

Dear Mary,

I want to thank you for putting us on the schedule to operate the TIE 14 inch on June 21, 2001 (Pacific Time).  We had a very successful session thanks to Steve Golden.

Tonight we made contact with TIE at 10:00 PM PDT and finished our session at 11:00 PM.  In that time we were able to take five images of Mars and the background stars around the planet.  Mr. Golden is a joy to work with and made many helpful suggestions on how to best process the images to bring out the data we were hoping to acquire.  

Our Mars project is a modern version of Cassini's 1672 observations of the opposition of Mars that enabled him to determine the parallax of Mars and then determine the value of the astronomical unit.  He did this by using simultaneous observations of Mars from Paris and from South America.

Unfortunately our weather in Connecticut was overcast both tonight and on our previous attempt to image simultaneously with TIE on 6/13/01.  We would like to schedule additional TIE 14" sessions to complete this project, if possible.  Steve said you were planning to automate the 14's roof and it would be out of service for a few days.  Please let us know when we can have some more time on the 14".

TIE is a marvelous program.  We have used the 24" telescope the last few years and it's great.  These have been our first sessions with the 14" system and it is excellent--very easy to use and good quality images.  Thank you and all the other wonderful people of Telescopes In Education.

Best regards,

Monty Robson

John J.  McCarthy Observatory

New Milford High School

New Milford, Connecticut

Subject: Mexico

Hi Mary,

There were no students present since this was basically a demonstration session for school administrators.  Present were six people:

Manuel Rodriguez Huerta, the point person.

Ricardo and Luis Pous

Luis Gerardo Castillo Macias, President of the Astronomical Society of Aguascalientes

Oscar Dominguez, Academic Director

Patricia Berumen, coordinator for TIE sessions at the school

I got a response from Mexico regarding this Friday's session.  Apparently Patricia Berumen has little background in astronomy and will be going through training provided by the Astronomical Society.  They are suggesting a two month period before they attempt to connect with us again.  I'm going to try to convince them to find a way to avoid postponements (I have at least one suggestion for them), to go ahead and reserve time now.  This Friday will be a no-go for Mexico.  Can we schedule them for at least one night each month from September to December? If we can do that, I'll do my best to convince them to "Damn the torpedoes! Full speed ahead!"

Joel

Today, 18th.  June, 2001, at Stockton Sixth Form College in the north-east of the UK, 13-year-old pupils from Our Lady and St.  Bedes took part in a link up project with the Mt.  Wilson observatory in Los Angeles, USA.  Linked using a telephone modem, we were able to take photographs of galaxies, comets, asteroids and stars, using the telescope in the observatory.  

[image: image34]Richard Roberts, a student of astronomy, from UCLA, was in constant communication with us from the observatory and helped to operate the telescope.  

The observatory in Mt.  Wilson.

Edwin Hubble, the inventor of the Hubble Space telescope, made the observatory in California, famous.  From here he discovered that the universe is constantly expanding, which led to the big bang theory.
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We all watched carefully, amazed, as pictures were taken of the galaxy.  We learnt about the French astronomer Charles Messier, and the Messier list.  We took many images from his catalogue.  The picture below is the M101 it is a spiral galaxy that is 15 million light years away from the earth.

We also took photos of Pluto, see below, and the M16 (The Eagle Nebular-where some stars are born) 

We then produced a report on our experience.  One of us, Jenna Robertson, involved in this project said to me, “I thoroughly enjoyed myself, I didn’t realize astronomy could be so interesting.”

By Angela Pacitto

Dear Mary-san,

Excuse me please.  I'll send you a new mail.

Is it OK?

Please say hello to NASA members.

Sincerely yours,

Hideki Shibuya

******** Report ********

No.1

Thank you for your E-mail.  

Is it hot in LA? It is getting cool and conformable in Tokyo.  

About your question, thirty people attended the Aug.  24 TIE session at Tokyo Soka High School.  

Twenty parents, seven students, three teachers.  

Most of all the parents join the session for the first time, and they were surprised at beautiful galaxy.  Thank you very very much.

No.2

I worry about tragedy in New York.  We have to make peaceful world.  I think, if people watch the sky or stars, the world will change better finally.

Mr. Daisaku Yokomatsu (one of our graduates) is now in NY in the job.  But he is very good.  I received his telephone this morning.  

Mr. Seima Aoyama died on the hijacked airplane.  We are very very disappointing now.

Today I tell you news.  Our school founder Daisaku Ikeda spoke about the universe at Makiguchi memorial hall in September 5th.  There were 450 people from forty-five countries for the monthly SGI (Soka Gakkai International) meeting.  I joined the meeting too.  The speech of Daisaku Ikeda is following…

Mr. Ikeda showed a photograph of NGC 3079, which was taken by Hubble Space 

Telescope in Aug 16.  Most of all people were surprised at the fine and beautiful picture.  We saw 'jet' from the center of the galaxy very sharply in the picture.

The educational program for children by NASA is imported to Soka High School.  Students will study advanced lesson about the universe.  Last year Kansai Soka HS was chosen as five representative schools in Japan.  They participated in EarthKAM project.  

Soka HS cooperates with NASA and communicates Mt.  Wilson's the 24-inch telescope every month.  Students studies the latest frontiers of astronomy 

lectures.  Anyway do you know who is Makiguchi?  He was a great teacher, and he founded Soka Gakkai on 1930.  He opposed World War against the Japanese government.  He was arrested and died in the jail in 1944.  His spirit is inherited to Daisaku Ikeda.  Makiguchi memorial hall is in Hachioji (in Tokyo) near Soka University.

Thank you again so very much and it was wonderful to hear your voice again.

Kind regards and greetings to everyone.

Hideki Shibuya hshibuya@tokyo.soka.ed.jp
Dear Ms.  Craig,

We would like to give the 24" another try.  We lost a number of dates last winter and it we need the filter wheel that is not on the other scope.  We would like Wednesday mornings from 0300 to 0500 (your time) from say 31 Oct 2001 until May 2002.  If these are open then give me every two weeks otherwise we will take what comes.  

I giving me the email address of the TO is really helpful and I hope that you will continue this practice this year.  Also  can you find out from Steve if we can use the level 4 SKY and CCDsoft with the 24 inch telescope? If so how do we set that up? The software is much better and we would like to use if we can.  We may try the 11" later, but for now we will stay with this.

Regards,

Henri M.  van Bemmel

Mount Wilson Observing Group Coordinator

Marc Garneau Collegiate Institute

Toronto, Canada

Woodrow Wilson School, 

 Westtfield, New Jersey

Mary -

I will certainly write something for Gil in the next week or so.  Could you please, in the meantime, confirm my sessions on the 10th and 11th?

Best wishes,

David

David Smith      Tel: (020) 8347 3579 (W)

Head of Physics       (020) 8265 3700 (H)

Highgate School       (07968) 961 395 (M)

North Road       Fax: (0870) 055 2802

London N6 4AY    Web: http://www.highgate.demon.co.uk/

Hello,

Hope the summer was fine (i.e.  hot, hot, hot...) in California.  We just started our new school year and it is time to try to book some telescope-hours for our use.  We have our Astronomy lessons during the wintertime.  That is because it is at that time possible to observe sky in Finland (dark enough

outside).  What about the following dates? Monday 21st of January 22-23.30.  (In Finland it is Tuesday morning 22nd of January at that time) Monday 28th of January 22-23.30

Best wishes, Mr.  Arto Martikainen

Kartano School

Kaskitie 10-12

FIN-04430 Järvenpää

arto.martikainen@koulut.jarvenpaa.fi
FOR IMMEDIATE RELEASE





August 17, 2001

NASA PROGRAM BRINGS THE STARS HOME

Teachers are learning how to take control of a telescope located high above Los Angeles.  They will learn how to operate the telescope using the Internet and how to download bountiful images of far out galaxies right to their classroom computers.  

The Telescopes In Education program, managed by NASA's Jet Propulsion Laboratory, Pasadena, Calif., is sponsoring the two-day workshop on Aug.  17 and 18 for more than 15 teachers.  The program aims to give educators and students access to research-quality telescopes and charge-coupled device cameras created at JPL and located at the Mount Wilson Observatory.  

"We realize many people live in remote areas and that visits to observatories by schools are sometimes not feasible," said Gilbert Clark, program manger.  "We wanted to bring science and astronomy home.  That means giving teachers the access and the ability to remotely operate a telescope from the comforts of their classroom." 

Educators and students can reserve observation time lasting from one hour to all night for any evening of the week.  Special observation times or long-term, repetitive observing runs require special arrangement.  More information about the program is available online at 

http://tie.jpl.nasa.gov/.

In the 1999-2000 school year, the program enabled more than 10,850 students nationwide from kindergarten through high school, to conduct astronomical observations and meaningful research.  Over the last nine years, the Telescopes In Education program has created a legacy of students who have learned science through this program of hands-on astronomy.

Telescopes In Education is a NASA education outreach program sponsored by NASA's High Performance Computing and Communications Learning Technologies Program, the Office of Space Science and the Office of Human Resources and Education.  JPL space exploration missions, businesses and numerous volunteers also support the program.  Managed for NASA by the California Institute of Technology, JPL is the lead U.S.  center for robotic exploration of the solar system.  

Hi Mary,

Thanks for your mail and observing offer.

I do hope that thinks are getting back to normal, slowly at least.

It was not just for the U.S. but for almost all of us was stressful period.  We have relatives and friends - both from India and from US like you but above all that it was the act of some mad people that is taking the world for toss.

Regarding the observations -- this time we have not been able to get through.  If I can have some day time (your day time) schedule with say Steve I would like to try out the connections.  Else 10th is fine -- we will make a test that day.  Its a holiday today - Birth anniversary of Mahatma Gandhi I will check out again tomorrow.

Regards

Arvind

Ms Cragg --

Cape Fear High School is a relatively new TIE school.  In June 2001, I did a  session in order to learn how to use the software.  In July, we hosted an astronomy workshop and did a TIE remote astronomy session with teachers participating in the workshop.  They were very impressed and many plan to have their schools join the TIE program.

My astronomy class at CFHS did its first TIE session in Sep of this year.  Student teams selected targets the day before, then came in at 6 AM EDT the morning of the session.  They liked the ease with which the software controlled the 14" telescope and CCD camera.  As the images downloaded, they got really excited.  I kept hearing comments such as "That's the galaxy I picked out -- isn't it beautiful!".

The next day, we downloaded digital sky survey images and the students analyzed 'their' images, looking for asteroids, supernovas, and variable stars.  We found some asteroids, but found that they had already been charted.  Already, my students are showing me pictures of galaxies or nebulae and asking if they can image them next time.  Clearly, TIE is adding an extra dimension to my Astronomy class -- my students are becoming astronomers, not just learning about astronomy.

I asked one of our administrators about our school's classification, and she said that we were neither underserved nor underrepresented.  By the way, when I sent an email to Rick to schedule another TIE session, the email came back with a message that the address was unknown.  Has his email address changed?

Harlan Devore

Cape Fear High School

Fayetteville, NC

From: "Peggy Motes" <planetarium@muncie.k12.in.us>

Date: Tue, 9 Oct 2001 07:28:54 -0500

To: "Mary A.  Cragg" <mcragg@earthlink.net>

Subject: Re: TIE Information

Hi Mary,

The Muncie Community Schools has a population of over 55% of the students who qualify for free/& reduced meals under the federal free lunch guidelines.  The elementary schools are higher with 3 schools over 90%.  The African American population is our schools is 27%.  Many students are in single parent homes or where parents are working in minimum wage jobs, often two jobs.  The parents are not well educated and cannot get higher paying jobs.  This information may help you with the report in computing the under represented groups.

Peggy

From: "Peggy Motes" <planetarium@muncie.k12.in.us>

Date: Mon, 8 Oct 2001 18:48:07 -0500

To: "Mary A.  Cragg" <mcragg@earthlink.net>

Subject: Re: TIE Information

Hi Mary,

Well, I have some great news for you.  Read USA  TODAY on 10-11-01.  

On that date 20 teachers will be announced as members of the USA TODAY All American Teacher Team.  I am one of them.  I am also the first planetarium teacher to have received this honor.

I was selected from criteria by a panel of judges who included among other things the projects in which the students participate.  TIE  is one of the projects.  Our several year participation in TIE along with the recent participation of members of the Muncie Astronomy Club assisting students was listed.  This information should be available at the planetarium website.  The last update really messed up a few things.  I was hoping to back and fix it by Thursday as I am sure people will be looking at it and wondering why the boxes?  

TIE is listed under Classroom Activities.

This is a nomination process with letters submitted by parents and administrators as well as information provided by my supervisor and myself.  I believe it is a one time award.  The planetarium will receive $2500 to purchase badly need special effects projectors for  aurora and lightning.

If you need more information, let me know.

Now I sure you are saying, oh yes and why doesn't she have telescope time this fall????  Well, the astronomy classes at both high schools made up as spring semester classes.  This is quite odd.  Usually we have a fall class and a spring class.  I will get time scheduled, but we have been trying to determine how to handle this with the way the classes made up.  I will get back to you on this soon.  I have had several photographers from USA TODAY and the local paper getting stories ready for the Thursday paper.  Since it cannot be officially announced until USA TODAY does, this has all taken quite a lot of time and no one knowing what the people are doing in those meetings in the planetarium.

I hope the photos are okay.  I have not seen any although the photographers have sure been here enough times.  I know it is difficult to do this in the dark.

Peggy

To:

Gil Clark, 

  

Director, Telescopes in Education

From:

Brad Timerson



Newark High School



Newark, New York

Re:

Our Use of the TIE Program

Newark High School has been using the TIE instruments for several years.  We started with the 24" and a dial-up connection and now use the 14" through an internet connection.

The TIE program is now an integral part of the curriculum of an elective course I teach called Astronomy/Meteorology.  This course is open to Juniors and Seniors after they have completed graduation requirements in other sciences.  

This year's group is involved in several studies.  We are observing several galaxies at each session in a supernova search.  Each team of students is responsible for the imaging and review of 3-4 galaxies.  We are also imaging targets of immediate interest.  These include comets (Borrelly and LINEAR WM1 right now), the moons of Jupiter and Saturn, and asteroids.

I have scheduled 3 sessions each month, spaced one week apart, near the dark phases of the moon for our observing times.  We have a 2-hour time slot available at each of these sessions.  Because of our local school schedule, we usually have to stop with about 15-20 minutes remaining in our time.  This schedule has worked out very well for us and provides ample time to image all of the objects we have on our observing list.

We look forward to the continued use of the TIE instruments throughout the remainder of this school year and for many years to come.  It provides a unique opportunity for our students to get a "feel" for the type of long distance research that is often the norm for today's astronomers.  They also get an understanding of some of the disappointments involved when weather or technical problems prevent a session from happening.

If you would like additional details, please do not hesitate to contact me.
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Figure 1: Rovers from 4th grade and testing them at Tufts Moon.
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Figure 2: JPL’s Rover and Lander.

[image: image12.jpg]




[image: image13.jpg]



Figure 3: NASA Ames’ Mars Laboratory Rover.
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Figure 4: The Rovers of ancient Troy
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Figure 5: SENSORS City
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	Goals:
	2.1 Approach for assessing the effectiveness
	2.4 Outcome
	3.1 Performance Target

	Getting Sensors outside of Tufts

	Goddard
	Classroom- teachers and students being affected
	No classroom testing.
	Did they build a remote environment, design curriculum and build a website?

	Glenn
	Classroom- teachers and students being affected
	Extensive curriculum work has been written and tested through workshops.
	Did they build a remote environment, design curriculum and build a website?

	JPL
	Classroom- teachers and students being affected
	No classroom testing.
	Did they build a remote environment, design curriculum and build a website?

	Mbari
	Classroom- teachers and students being affected
	No classroom testing.
	Did they build a remote environment, design curriculum and build a website?

	Marshall
	Classroom- teachers and students being affected
	No classroom testing.
	Did they build a remote environment, design curriculum and build a website?

	Sensors @ Tufts

	Web
	Ease of use of the Site
	Has all components with some testing
	Complete with curriculum + remote driving and sign up times


	Curriculum
	Are kids excited about + learning more due to website
	1 test
	Was the curriculum written to support the site and NASA Standards?

	Control/interactivity
	Does the remote sensing portion of the site work, smoothly and easily
	Remote sensing with rovers works, but still needs some improvements
	to allow a 2nd grader to drive w/o help

	Pedigorical Goals

	Student/teacher response
	What was the feedback of the teachers/students that used the site?
	Positive Feedback from both teacher and students.  Students were very excited to see rovers move across the "Moon".
	Schools to use w/o help from us

	Learning
	Did the students learn more effectively from using the site?
	Engineering, concepts of repeatability & accuracy, math (fractions), computer (web use)
	Students learn math, science, engineering

	Teacher workshops
	Did teachers implement of our curriculum into theirs?
	Yes.
	Have a systemic change with students continuing these skills from grade to grade

	Goals:
	3.2 Actual Performance
	3.3 Target Assessment
	Comments

	Getting Sensors outside of Tufts

	Goddard
	Environment built and displayed to NASA representatives
	Green
	Still in demo mode

	Glenn
	
	Green
	Close to being integral part of base outreach efforts

	JPL
	
	Yellow
	By the end of the grant, they may or may not have a working site

	Mbari
	Extensive research done on submersible rover
	White
	Different approach, new LEGO set for underwater exploration, NOAA applied for, MBARI money committed, teacher workshops planned

	Marshall
	
	Green
	Integrated with existing setup & going live in fall

	Sensors @ Tufts

	Web
	Yes
	Green
	Webpage serves basic functions of remote exploration.  Now, improvements and new ideas are being designed

	Curriculum
	Yes
	Green
	Completed, testing remains

	Control/ Interactivity
	Getting there
	Green
	Development of easy, nonRoboLAB interface

	Pedigorical Goals

	Student/teacher response
	Getting there
	Yellow/Green
	Teacher/student response received from one school and was positive.  More classroom assessment is underway

	Learning
	Yes
	Blue
	Over the next year, more assessment will occur with more in class implementation

	Teacher workshops
	Yet to be seen
	Yellow
	Workshops were very successful in exciting teachers and finding matching funds (McDonell Charitable Trust, LEGO, Local School Foundation)
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(3D World)








� EventScope: A 3D, Networked Robotic Learning Environment.  Proposal submitted to NASA, p.  3, section A, “Overview.”
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