READY MADE BROADER IMPACT OPPORTUNITIES 

Satisfy NSF’s broader impact requirements while supporting Scripps education and outreach programs
The Center for Ocean Sciences Education Excellence – California (COSEE CA) and the Birch Aquarium at Scripps (BAS) have established collaborations that provide opportunities for the Scripps research community to efficiently and effectively contribute to K-14 and public education. Below is a short list of ready-made opportunities that can be added directly to your proposal.  Example text for each opportunity is included in a separate attachment. Proposal ready budgets for those opportunities that have associated costs have been pre-approved by Ann Dunbar in C&G and are available on request, as are letters of support.   Most of these opportunities are on going, so feel free to contact us for future proposals. 
1. Professional Development Workshops for San Diego Unified School District High School Earth Sciences Teachers

San Diego Unified School District (2nd largest district in CA and 8th largest urban district in the nation) has recently adopted a high school Earth sciences program.  As part of your Broader Impact, consider contributing your science content to a single day teacher professional development workshop. Workshops typically require a week or less of collaborative planning (with you, your students and/or other staff in your group), your or your student’s presentation/participation in the workshop, funds for teacher release time (substitutes), and other workshop expenses. Themes in the California High School Earth Science Standards that we cover include:

· Dynamic Earth Process (e.g. plate tectonics)

· Energy in the Earth system (e.g. Earth’s energy balance, ocean and atmosphere circulation, climate)

· Biogeochemical cycles 

· Structure and composition of the atmosphere

· California Geology

2. SEA Days (Science, Exploration, Adventure Days) Event at the Birch Aquarium at Scripps

As part of your Broader Impact, consider contributing your science content to a single day public event at BAS. SEA Days typically require an early commitment, 3-6 months in advance, to a particular monthly event. At least a week of collaborative planning (with you, your students and/or other staff in your group) is needed to refine programming and public interactions.  This activity is a particularly good fit for a graduate student who has participated in the Communicating Ocean Sciences for Informal Audiences course at Scripps/BAS.

Past science topics and researchers (and/or their labs/graduate students) have included:

Shark ecology and life history

Jeffery Graham

Aerosols and air pollution


Kimberley Prather

Geological history of Earth


Dick Norris

Fish behavior and ecology


Phil Hastings

Ocean awareness



Nancy Knowlton

Florescence




Dimitri Deheyn

Waves/CDIP 



Julie Thomas

Climate change



Alex Ruane

3. Virtual Lab Tours for Middle School Classrooms

Collaborating with San Diego Unified School District’s Enhancing Science Education through Technology program, Scripps has begun piloting virtual lab tours for students in 6th-8th grade.  Cheryl Peach, Mike Fausner (Scripps Communications videographer) and Mike Senise (ESETT Lead) will work with you to bring your research directly into middle school classrooms.  Using SKYPE and a simple video camera hook-up, you and /or your graduate students can interact directly with students, providing them with a virtual tour of your lab and a chance to ask your graduate students questions about their research and life as a scientist. We have piloted this approach successfully and have a system in place that requires 2 planning meetings (1-2 hours each) and most of the day on the day of the videoconference.  Virtual lab tours require funding to support AV and set-up.
4. Web-based interactive animations and visualizations in support of middle and high school Earth and ocean science education

Increasingly, students are using the online environment as a learning space, taking advantage of the ever-growing collection of digital resources that support interactive science learning.  At Scripps, EarthGuide Online Classroom (http://www.earthguide.ucsd.edu/eoc/) is a repository for materials and educational resources for teachers, students and parents that is under development as part of a number of Scripps Earth and ocean science education programs.  Material includes interactive animations, video clips, data, maps, images, instructional illustrations, and Google Earth content. Authentic observations such as satellite imagery and visualizations of near real-time observational data are included.  Consider working with, or having your graduate student work with, EarthGuide manager Memorie Yasuda and a local science teacher to use existing EOC resources to create customized educational modules that showcase your research and support science learning in classrooms.   Contributions to this growing web resource directly address California science content standards and Earth and ocean science curriculum currently being taught in middle and high school classrooms in San Diego Unified School District and other districts around the county. EarthGuide is currently focusing effort on the topics including:

· Tectonics

· Biological Oceanography (Upwelling and productivity; zooplankton dynamics; food webs)

· Biogeochemical cycles (biological pump; carbon cycling)

· Weather and climate  

5. Contribute to the Perspectives on Ocean Science Speaker series

The Aquarium’s Perspectives on Ocean Science (POS) speaker series provides Scripps researchers with a venue to bring their research to a large national/international audience.  Filmed by UCSD-TV and broadcast by UC- and UCSD-TV and their cable affiliates, the POS series reaches a broadcast audience of 15M households and many more via the UCSD-TV website and YouTube.  Downloads of individual lectures from the UCSD site typically exceed 10,000.  Bring your science to this growing audience by preparing and presenting a talk for this BAS series.  Costs include videotaping and editing as well as set-up costs for the lecture.

6.  Connecting with Teachers in the BAS Geoscience Education Program

The Birch Aquarium at Scripps and the Ocean Discovery Institute provide an Earth science program for local San Diego Unified School District 6th graders (~900 students/year) that combines in-class instruction and a special Aquarium field trip.  Students learn about plate tectonics, earthquakes, seafloor bathymetry and the marine sedimentary record.  Consider contributing to the professional development of the teachers involved in the program. You and/or your graduate student will give a 30-40 minute presentation on an appropriate Earth science topic in the professional development workshop that is held prior to the school program.  In addition, you and/or your student would agree to hold set “office hours” for the teachers involved in the 5-week program using Skype or iChat. Office hours will typically be 1-2 days per week for 1-2 hours each session during the 5-week period.

7.  Professional Development for Birch Aquarium Staff

As the public outreach center for Scripps, Birch Aquarium instructional staff benefit greatly from interaction with Scripps researchers.  Working with Kristin Evans (Education Manager) and Judith Coats (School Programs Coordinator) you or your graduate student would arrange to give two 30-40 minute conversational presentations to the staff on your research as well as provide resources that the instructional staff can use in building their own K-12 classes.  Resources could include but are not limited to, a high quality power point or keynote file containing images and videos, any animations or visualizations that you have produced as part of your research, samples that can be used in an educational context, etc.   In addition, you would agree to field questions from Aquarium staff throughout the year.  (no associated costs).

8. Research Experience for Teachers

NSF supports the active involvement of K-12 teachers and community college faculty in Earth and ocean science research in order to bring disciplinary knowledge and leading edge science research into their classrooms. The goal is to help build long-term collaborations between K-12 science teachers, community college faculty, and the university research community by involving the teachers in research and helping them translate their research experiences and new knowledge into classroom activities.  Collaborations with inner city schools or other high need schools are especially encouraged.   Through the ongoing COSEE CA collaboration with San Diego Unified School District, we now have a cadre of middle and high school science teachers with an expressed interest in participating in a summer research experience.  Consider funding a teacher for one or more summers to assist in your lab or fieldwork and translate your research into classroom activities.   

