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Executive Summary

It is absolutely critical that the research experience be superb, and it is equally essential that there be transfer to the classroom. That is what we need to find out. (W.Sukow, 1999)

The National Science Foundation’s (NSF) Division of Elementary, Secondary, and Informal Education in the Directorate of Education and Human Resources and the Office of Polar Programs, has funded a group of selected educators to accompany scientists on research expeditions to Antarctica and to the Arctic in the past year. This project is known as TEA (Teachers Experiencing Antarctica and the Arctic). NSF provides a three-stage process of professional development activities and structures that support all aspects of the TEA research experience and its dissemination.  First, following selection, teachers participate in 3-5 day long orientation session.  Second, while in the field, teachers work with principal investigators (PIs) as members of a research team. They maintain journals and communicate with their schools and with the public at large via Website postings and e-mail. Third, upon return, participants engage in a three-year process of professional development and dissemination of Polar Research. With support from project directors, TEA participants share their research experience with their communities, schools, and at national conferences. They develop, implement, and disseminate Polar Research curriculum activities. They bring scientists into their schools, and are expected to mentor at least three other educators for 137 hours over a three-year period. 

This evaluation examines these processes and assesses how they support or hinder the attainment of the program goals, as well as to identify the structures and factors that might determine or hinder the expected transfer of the research experience into classrooms. During its first seven years (1992-1999) the program operated on a small scale. Most participants were selected or recommended by scientists, participants went mostly to Antarctica, and NSF managed the program. Now, the TEA Program is open to a larger audience and is managed differently.  The goals of the TEA Program are:

· To provide teachers with a professional development experience in the form of a mentored research experience with a Polar Research Scientist.

· To insure that the science research in the field is transferred into science in the form of the “learning science by doing science” paradigm.

· To use these experiences as a segue into a long-duration polar learning community.
· To share with others the research experience and its transfer to the classroom.

In order to assess “the superb TEA research experience that transfers to the classroom,” evaluators and TEA program staff designed a four-year evaluation process that would examine the experiences and educational impact of three TEA cohorts: 1999-2000, 2000-2001, and 2001-2002. This report is based on the first year experiences of the 1999-2000 Cohort and on the orientation sessions for cohorts 2000-2001 and 2001-2002 held in the past year. 

The evaluation design follows the mixed-method process suggested by the National Science Foundation’s Division of Research, Evaluation, and Communication (August 1997).  Qualitative methods include interviews with a sample of participating educators, scientists, school administrators and mentored teachers; observations at orientation sessions and at professional conferences; and review of documents such as on-line field journals, curriculum activities, orientation agendas, and press reviews.  Quantitative methods include extensive surveys to be administered to educators, scientists, administrators, mentored teachers, and students over the three-year period.

The goal of the first year was to develop protocols, instruments, and reporting mechanisms that could be tested, refined, and used to answer the following evaluation questions:

1. What is the nature of a successful TEA research experience? 

2. What structures and approaches support the experience? 

3. What factors hinder the full attainment of the program goals?

Our sample for the evaluation included the 1999-2000 Cohort and a sample of the participating scientists. The 1999-2000 Cohort consisted of twelve (12) teachers: eleven (11) middle and high school, one (1) elementary. Four teachers went to the Arctic and eight to Antarctica. Two of the twelve were participating on a second research experience.

We found out that the TEA Research experience for Cohort 1 provided most of its participating teachers with an effective professional development experience that met three of the main goals of the TEA program.  Teachers, for the most part, believe the program and structures are working well.  Specific findings include:
1. Both PIs and teachers found TEA to be a valuable professional experience, important for both personal and professional growth.

2. Both groups found the experience valuable for learning about one another’s professions.  

3. The orientation process for teachers is a very positive aspect of the program, helping them prepare for their fieldwork and understand expectations

4. The presentations and discussions offered during orientation were fascinating and practical.

5. Journals are useful tools in the classroom generating enthusiasm among students, although some students found the complexity of language difficult to understand

6. Field experience had positive impact on their students and colleagues, helping them to design better classroom experiences.  Also they felt there were more effective at incorporating scientific research into the classroom.

Based on the needs expressed by TEAs and PIs we offer the following recommendations:

· Develop orientation component for scientists more fully including more information about expectations and the matching of Pis and TEAs

· Schools should be engaged in the program earlier to secure further support

· Design protocol for the pairing-up of PIs and TEAs 

· Provide workshops and training on writing effective journal entries

· Document how PIs accomplish their educational outreach

· Better preparation for use of technology in the field perhaps through the use of on-line courses

· Monthly mailings of information packets to expand knowledge base

· Allow for creation of a structure whereby teachers and scientists can discuss their satisfaction and/or concerns

· Expand “menu” of opportunities for TEAs to fulfill obligations to NSF

· Allow for a longer period of time between orientation and field experience (already being enacted)

In sum, this evaluation has assisted us in understanding what the superb experience is. We know what structures seem to be more effective.  We know what factors seem problematic. We believe that in the next two years the following will happen:

· Scientists will become more informed of their expectations, 

· Matching scientists and TEAs will be more effective,

· The use of journals will become more clear,

· Mentoring experiences will inform us of how best to carry out this component of the program,

· Curriculum activities and professional presentations will make explicit the content, concepts, and attitudes that emerge from Polar Research studies; and

· We will have a deeper understanding of how schools and school administrators incorporate the TEA experience.

The following quotes give a sense of the content of the complete report in reference to the “superb experience”:


Teachers

I was doing an inventory of Steller’s Eiders in the Arctic.  Their numbers had declined and Barrow is the only place in the United States where they nest.  We needed to know how many were left. We went around to schools and we did radio presentations of the work we were doing.  Later on, students came up to us and we told them about the work of field biologists and they want to start having youth in the field during the summers.
When I came back from Antarctica I had letters waiting for me from students who wanted me to come and talk to their classes. It brought excitement. It also motivated me to really get involved in understanding more about research and how that can help my students.
I think my experience was unique. I got to walk on the frozen ocean everyday. I absolutely remember every single day thinking that I had to absorb every minute because it was going to be over. There was never a day, even when I was a little scared, when I thought, ‘Oh, I don’t want to be here’. I felt just like everyday was wonderful.


PIs

I enjoy my work and I think that my work is terribly exciting and important.  I see this as an opportunity to pass that excitement along to help people understand more about the type of work I do in particular, but how that fits into the grander scheme of things.  Why sea ice is important on a regional and global scale, how it affects the climate and such. 

TEA has helped me greatly to understand k-12 education. What is it that teachers have to do. What they are faced with on a day-to-day basis, how they transfer knowledge to their students. It’s helped me understand the differences that exist between the university and k through 12. I have new respect for teachers.
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