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A. Overview of the program

NASA's Education Vision is to promote excellence in America's education system through enhancing and expanding scientific and technological competence and literacy.  NASA’s Strategic Plan for Education defines goals and objectives to realize this vision.  The proposed program addresses this vision directly, and also the goal to implement new education reform initiatives which specifically address 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.

The NASA Goddard Space Flight Center Teacher Ambassador Program also addresses both objectives of Strategy Two under Goal Three of the GSFC Strategic Plan. 

Goal three states:


To enhance the Nation's technological and scientific literacy by sharing the information and knowledge that result from the performance of Goddard's mission.

Strategy two is:


Working within NASA's Education Strategic Plan, address the needs of the education community by translating the Center's science, engineering, mathematics, and technology knowledge for use with the national education standards for curriculum support, faculty enhancement, student support, and technology applications.

The two objectives of strategy two are:


To work with external organizations and partners to develop educational programs and products that contribute to a systemic approach in meeting national education standards. 


To develop broad-based education programs aimed at raising scientific and technical understanding at all education levels.
The following outline details the four phases of NASA’s Goddard Space Flight Center Teacher Ambassador Program of which this proposal constitutes a sub-component. 

Phase I:
Teacher and faculty preparation and enhancement

GSFC Maryland Earth and Environmental Science Teacher Ambassador Program

Teacher Training

1994-1996

The Ambassador Program began in the summer of 1994 and continued through the end of the 1996 school year.  Teams of Maryland secondary school science teachers participated in the Maryland GSFC Earth and Environmental Science Teacher Ambassador Program.  This program was designed to help the teachers enhance their teaching and to serve as ambassadors to other teachers and to their local school districts.  During the 4 weeks at Goddard Space Flight Center and at the University of Maryland, the Ambassadors received training in: gathering data by satellites to monitor conditions on Earth; the Maryland environment; the use of e-mail and the Internet; the integrated sciences of the Mission To Planet Earth Program; and the use of computers to enhance teaching.  Sixty-five teachers completed the Ambassador Program.  Forty-three of these teachers are high school teachers and 22 are middle school teachers.  These teachers represent 21 Maryland educational jurisdictions.  During the ensuing school year, each teacher was given an e-mail account, Internet access, and participated in several 1-day seminars conducted by the Ambassador Program.  Each teacher developed an action plan and a teaching project.  Monthly progress reports and activities updates were received from each.  

Phase II.
Curriculum support

NASA/Goddard Space Flight Center Earth and Space Sciences Education Project (GESSEP)

Earth and Space Sciences Investigations Development

1997- PRESENT

A subset of these same teachers was consequently empowered during the summers of 1997 and 1998 to develop such activities in conjunction with Goddard scientists. In FY99 twenty-one participants made up of teacher Ambassadors representing the local school systems in Maryland and teachers from Connecticut, West Virginia, and California were paired and then teamed with scientists in NASA missions or projects related to NASA missions to collaborate in determining the mission science content and data relevant for 5-8 and 9-12 learners.  Based on this determination they developed interactive Internet learning modules using the NASA mission data and utilizing the investigation model developed in the 1997 and 1998 summer projects.  They also developed action plans for inclusion of the investigations within local curriculum efforts in their districts.  An electronic feedback system has been established as part of the program to allow distance contact with teachers throughout the nation.  The intent is to increase the use of the investigations not only among the developer teachers, but also among their colleagues as well as for pilot testing. Pilot testing of the FY97, FY98, and FY99 Investigations will continue during the 1999-2000 school year. 

Phase III:
Comprehensive organizational reform and systemic change
NASA Goddard Space Flight Center Earth and Space Sciences Education Project (GESSEP)

School System Grants

Regional Earth Science Activities

1997-Present 

In addition to investigation development GESSEP teacher ambassadors are deeply involved in enhancing Earth and Space Science instruction in their local systems and throughout Maryland.  A two-day workshop, supported by Ambassador Project Grants, was held in August, 1998 at Easton High School, and involved 50 Earth Science Teachers in the nine Eastern Shore counties of Maryland.  The workshop was related to the identification of support structures needed by schools and districts to implement the Core Learning Goals for High School Earth and Space Sciences.  GESSEP Ambassadors participated in the workshop planning and served as workshop presenters.  A follow-up workshop as held in August 1999.  The Western Maryland counties of Allegany, Garrett, and Washington provided 3 days of Staff development, planned and presented by Ambassadors, for all Earth and Space Science Teachers in August, 1998 at Beale High School in Allegany County.  Four teams of teachers from the five Southern Maryland Counties of Prince George, Calvert, Charles, St. Mary’s, and Anne Arundel completed their work, in early August 1998, to infuse technology into the Earth Science Curriculum developed by Baltimore County.  This project was also supported by GESSEP grants.  Three of the working meetings were held at Goddard in the Education Office Computer Lab.  A GESSEP Ambassador and the Science Supervisor planned and conducted a 2-day in-service for Earth science teachers in Calvert County.  The workshop was held at Calvert High School in August 1998.  This workshop was supported by Calvert County’s Ambassador Grant and was in addition to their participation in the Southern Maryland Coalition.  Current projects are taking place in Garrett County, and in Anne Arundel and Montgomery Counties.

Phase IV:
Education technology research and development

NASA Goddard Space Flight Center Earth and Space Sciences Education Project (GESSEP)

Internet Access to Developed Earth and Space Sciences Investigations

Accessing and Analyzing Remote Sensing Data

1998 and beyond

The project will meet the program goal of enhancing the teaching of Earth and environmental science through the use of technology and the use of the Internet and meet the program objective of sharing materials, strategies, and scientific data with other teachers by electronic means by using current data from NASA missions in the development of the Earth and environmental science investigations and making these investigations, developed by GSFC Science Teacher Ambassadors, available on the Internet for all teachers and learners for the enhancement of secondary school Earth and Space Sciences.  The project is and has been involved with national NASA education initiatives such as Sun Earth Connection Education Forum and Earth System Science Enterprise.  Developed products will be advertised NASA -wide through the ten education offices in the NASA Education Network; through reports and articles in our public newsletter structure, and through presentations to teachers in local in-service programs, and to educators in local, state, and national conferences. 

B. Need or problem the program addresses

A needs assessment from the Maryland Earth and Environmental Science Teacher Ambassador Program led to the GESSEP concept from the beginning.  Teachers trained in the use of the Internet complained of the lack of ready-to-use activities available on the Internet to integrate the Internet into the Earth science classroom.  A subset of these same teachers was consequently empowered to develop such activities, and will receive any feedback on the Investigations generated by pilot test teacher.  One requirement in the design of the Investigations was and continues to be that they are all self-explanatory--any teacher or learner can complete the Investigations without additional (external) training.  This feature greatly increases the potential customer base and probability for successful use of the Investigations.

C. Technology used and how it helps to achieve the program’s goals

NASA's Education Vision is to promote excellence in America's education system through enhancing and expanding scientific and technological competence and literacy.  NASA’s Strategic Plan for Education defines goals and objectives to realize this vision.  The GESSEP program addresses this vision directly, and also the goal to implement new education reform initiatives which specifically address 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.  Specifically, we hope to learn:

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

· Whether investigations 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 investigations with different education environments will help inform teachers of the value of the investigations for their specific classroom environments.

· 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 investigations as a means of improving investigations prior to asking teachers to use them in the classrooms.

D. Content and learning goals

The project goals are:

· To develop and implement an investigation model by which NASA Goddard Earth and Space Science resources available on the World Wide Web can be incorporated by classroom teachers into viable classroom activities related to National Standards in Science, Mathematics, Geography, and Technology. 

· To utilize the investigation model which began in the 1997 project as a model for developing interactive Internet investigations.

· To use the Internet as a major communication vehicle for the dissemination of, and feedback on, Earth and Space Science curricular support materials to Earth and Space Science teachers primarily at the secondary level.

· To develop a resource bank of Earth and Space Science activities using Internet web sites linked to the resources of the Earth and Space Science directorates at NASA Goddard.

· To correlate the instructional resource bank with National Standards for Earth and Space Sciences.

· To develop an evaluation schema for the model that focuses on instructional impact on learning.

· To foster relationships with NASA Earth System Enterprise (ESE) and Space Science projects and missions to cooperatively develop Internet interactive instructional materials for learners in grades 5-12 using live and historical data of current, state of the art NASA science. 

E. Program design (structure and components) 

The next stage (FY00), to which this proposal request directly relates, is to establish a network of teachers who will work within their school districts in order to encourage the use of these Internet-based products among their colleagues, and participate in pilot testing and providing feedback through an electronic format for the improvement of the investigations.  As in FY99, particular focus will be on continuing the development of Investigations directly related to NASA Earth and Space Science projects.  Teachers, representing school systems in the entire Goddard region, will be recruited and paired with an experienced trainer.  Each teacher participant in the program will be authorized by his/her school administrator to make the investigations and training on their use available to teachers throughout the school district.  GSFC will provide support to each of these teacher ambassadors throughout the school year, including e-mail interaction, monthly progress reports via e-mail by each participant, and two-three follow-up workshops during the school year.  Teams will again be assigned to NASA missions and projects, which have indicated a desire to work with educators in developing educational products utilizing the science content and data from their projects.  This collaboration between scientists and educators results in facilitating the problems of identifying appropriate topics for investigations and finding data formats user friendly enough to be used with hardware and software available in school systems and by learners in grades K-12.  A more efficient and beneficial use of time and effort results from this collaboration. Instead of each Ambassador providing his/her own equipment, computers will be rented and a template will be provided to guide the teams in the presentation of their investigations.  This consistency in equipment, software, and format will greatly aid the programmers who will be responsible for converting the investigations into HTML format and uploading them to the pilot-testing site.

Investigations developed this summer will be ready to be pilot tested during the fall and spring.  All investigations that meet the criteria of the pilot design will be placed on a GESSEP site and will be made available to all learners.  Nationwide advertising for pilot volunteers is currently being conducted.  A dynamic site for piloting developed investigations 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.  GESSEP strives to collect 25-30 evaluations per Investigation to determine usability and needed modifications for each Investigation.  The number of accesses to Web site and geographical distribution of accesses will be monitored.  The intent is to increase the use of the investigations not only among the developer teachers, but also among their colleagues as well for pilot testing.

F. Assessment used to determine the program’s effectiveness

A great deal of energy and resources are expended in evaluation of every phase of the project.  The developed investigations are uploaded to the Internet site with an appended electronic evaluation form.  Feedback is immediate to the authors and project staff.  The investigations also undergo a peer review, a technical evaluation, a science content evaluation, and are then submitted for pilot testing.  In the course of the 4-week workshop the ambassadors participate in three performance checkups.  These checkups solicit the ambassadors’ reactions to the program as it progresses.  At the end of the workshop each ambassador submits an electronic evaluation through EDCATS.  The project must then submit two EDCATS evaluations.  The project is also evaluated by each of its partners, e.g., Learning Technologies Project conducts both an internal and external review of all of its K-12 projects.  Efforts supported by the project such as the School System Grants and Regional Conferences also have their participants submit EDCATS evaluations.  Each of the projects is required to submit an assessment of their efforts to the project.

The most important assessment is to find out what happens when an investigation is implemented in a real classroom with real students.  This evaluation involves both a process evaluation and a product evaluation.  The process evaluation will 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 will be concerned with how to disseminate, and encourage the use by other teachers, of the investigations developed by the ambassadors.  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 as a result of the pilot test on the Internet.  The evaluation report will address several areas.  Emphasis will be given to how the teaching of Earth science in secondary schools has been enhanced through the use of the investigations.  Emphasis will also be placed on what level of success the Ambassador has experienced in sharing knowledge of his/her investigation via the use of modern technology, such as the Internet, in the pilot study.  Feedback data will be collected and used to recommend program improvements and to update the investigations and make them as current as possible.

G. Milestone Timeline

The Cecil County Public Schools will provide coordination for the Program Steering Committee and manage the fiscal resources for the Goddard Space Flight Center to conduct the NASA Goddard Space Flight Center Earth and Environmental Teacher Ambassador as described in this proposal.  Specifically Cecil County Public Schools will coordinate all of the Program Steering Committee planning activities needed to assure the program at Goddard is designed to meet the proposed Teacher Ambassador Program Objectives.

09/21/99 

· Prepare and submit a budget proposal for the FY00 program

12/31/99

· Prepare, advertise, and disseminate recruitment material for FY00 workshop participants.

05/31/00

· Finalize through the Steering Committee the FY00 summer institute dates and program content

•
Coordinate, through the Steering Committee, the FY00 participant selection

•
Contract for all services, facilities, and materials identified in the Teacher Ambassador Proposal and assure that they are available when needed.

· Contract with interested NASA Earth and Space science missions for partnerships with teams of GESSEP Ambassadors to cooperatively develop 5-12 materials as outlined in the proposal. 

· Coordinate the Steering Committee planning of the content and scheduling of the 2000 pre-workshop activities, including one day of AAAS Standards training.

07/31/00

· Manage and account for all funds and expenditures in accordance with the guidelines established by the awarding agency.

· Workshop held at GSFC

09/30/00

· Coordinate the Steering Committee planning of the content and scheduling of the 2000 follow-up activities and contract for all of the services needed to conduct the 2000 follow up activities

· Begin pilot process for newly developed materials

· Provide Goddard with a written evaluation of the Teacher Ambassador Program institute, seminars, and classroom activities outcomes.

H. Budget: 

Labor:
 .2 civil servant FTEs, 1.0 contractor FTE

(Note: manpower from the Education Office is not included.  Their support includes ~1 Aerospace Education Specialist and 1+ teachers on loan.)

Teacher stipend ($3.5 K x 20)


$   70K

Teacher room and board and transportation

$   30K

Contractor Technical Support
(1.0 FTE)
$   87K

Summer workshop equipment rental/supplies 
$   10K

Staff support





$   10K

Consultants





$     5K
Total funds required




$ 212K

- Funding from other sources



$   52K

Total FY00 funds requested



$ 160K
