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Background of COSEE

In 2003, the Pew Oceans Commission released its final report, entitled “America’s Living Oceans: Charting a course for sea change”. In this report, members of the Pew Oceans Commission urged readers to help create a “new era of ocean literacy”. The following year, the US Commission on Ocean Policy released its report: “An Ocean Blueprint for the 21st Century”. It explained that ocean education is important in creating a sense of connection to the marine environment, increasing public understanding of ocean-related issues, and developing the next generation of scientists interested in ocean topics.

Taken together, these two reports make a strong argument that there is room to improve on the amount and the quality of ocean-related learning taking place (or not taking place) in our nation’s classrooms. Furthermore, both reports make the case that ocean education is important in helping to better understand and protect marine resources. While these two reports demonstrate the need for improved and increased ocean education, some have already taken steps to fulfill the recommendations.

Following recommendations from an initiating workshop in 2000 (McManus et al., 2000) the United States National Science Foundation has established and evolved a network of 13 Centers of Ocean Sciences Education Excellence (www.cosee.net) over the last 7 years. The rationale behind this coordinated effort on Ocean Science Education is built on observations that the critical role that the oceans play in people’s daily lives is not understood by the general population, oceanographic discoveries are not being translated into educational materials and experiences that are suitable for

“students” of all ages, and ocean sciences education needs to be coordinated on a national level. Therefore, scientists and educators have to work together to advance ocean discovery and make known the vital role of the ocean in our lives, which becomes the main mission of COSEE.

COSEE Centers are either regional (geographically based) in nature or based on a “theme”. While each center is independent, all centers share common components.

For more information, please visit http://www.cosee.net/.

Objectives of the Workshop

A "COSEE-China Planning Workshop" has been funded by International Planning Grants and Workshops of National Natural Science Foundation (NSF), the United States. The workshop will bring together ocean scientists, students, COSEE representatives and government officials to exchange information focused on ocean science education in the United States and China and to explore the possibility of

establishing a Center for Ocean Science Education Excellence in China.

This proposal fulfils several of NSF’s overall goals. First, this workshop enables US ocean scientists and educators to advance their work through collaboration with China and, by involving graduate students and post-doctoral fellows, helps to ensure that young US scientists gain professional experience beyond US borders. Second, this workshop epitomizes the integration between research and education. The COSEE network is driven by its goals of developing effective broad impacts of ocean science and integrating cutting-edge ocean research into educational programs and activities. Finally, this workshop is a first step at sharing best practices between two significant countries in a field (science education) that has not traditionally shared all its learning through peer-reviewed literature. Innovative and effective educational programs should result quickly from this collaboration.

This proposal offers substantive learning by comparing US educational practice and institutions with Chinese ones, forms the basis for a strong foreign partnership, increases the availability of a diverse array of educational resources, enhances the capacity of US ocean educators by supplying a rich set of examples, new environments, and diverse applications, and provides new testing grounds for educational models developed in the US.

After 2-day workshop in Beijing, this workshop was followed by visits to Xiamen University in Xiamen and Ocean University of China in Qingdao. If successful, a COSEE-China could result and join the US COSEE Network supporting ocean science education internationally.

By expanding the COSEE network from 13 Centers in the US to establish a COSEE-China, the ocean education and research communities in US and China will benefit.
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DAY 1:  MARCH 8th 2010 
0:830-9:00
Welcome-Workshop Opening Remarks (Hosts from China)

William Chang, Head, East Asia and the Pacific Region, NSF 

Ocean education is very importing as it links education to natural resources and ocean involvement and training next generation of students.  China is motivated to have our college ocean science students linking with college ocean science students in U.S.   The most important thing advance ocean science issues.  Personally feel s that the ocean is important.  Hope that COSEE China program will continue so that we can work on ocean issues together.  

Don Elthon, Program Officer, Ocean Sciences Education Division of Ocean, NSF
I hope that today is a new dawn of cooperation related to ocean science, education, and research.  We share common issues and solutions including the education and training of the next generation of ocean scientists.
Minhan Dai, College of Oceanography and Environmental Science, Xiamen University

The earth sciences are supportive of the ocean.  Currently ocean science education is underdeveloped in China. Yet, the ocean is becoming one of the top priorities in China’s strategic development and ocean science research has been growing as a fast trend in China which needs outreach.   The success of COSEE network and concept set a model for ocean science education.  COSEE-China is much needed and is timely to be developed as a national program with strong international partnership. 

Yucheng Chai, Deputy Director, Department of Earth Sciences, NSFC

First step of COSEE China has put ocean sciences as a priority.  A network could be developed to advance ocean discovery and uncover the vital role of the ocean.  There is a good chance to learn from COSEE experience.  We have an interest and ocean science is a priority area for development and support of ship time.  

Jingpeng Guo, Depty Director, Division of Personnel Training, SOA
We have communicated with scientists from China’s Ocean Science University to get information from COSEE.  We are interested in the development of ocean science and to increase public awareness.  We want to learn more from COSEE who has good mission and who has done good work which is both exciting and beneficial to China.  

Huajun Li, Vice President, Ocean University of China

We realize and believe that this workshop will identify the importance of advancing ocean science, research, and increasing public awareness and ocean education.  Our Ocean University is comprehensive and known for its distinctive program in oceanography and fisheries.  We are interested in developing next generation of ocean scientists and ocean topics.  We have a responsibility to increase public understanding of ocean issues.  Together we share a common interest and expect to work together.  We wish to establish the first COSEE China Center and share experiences and collaboration.  

0:900- 0:930
Welcome & Goals of Workshop

Robert Chen, University of Massachusetts 







Boston, PI of COSEE-New England
COSEE-CHINA Objective:  
Look at COSEE models to see which one would best fit COSEE-China
Goals:  
· Explore the possibility of a center for COSEE-China
· Share U.S. Experiences with COSEE
· Identify opportunities and barriers to establishing a COSEE-China

· Develop a shared vision of COSEE-China 

Rational:  

Ocean unifies all people;  Vast majority of the people do not know enough about the ocean to make good decisions; Student do not get exposed to ocean science in schools so fewer good ocean scientists and trained than needed; and the best practices in ocean education are not shared widely
This is our first example of COSEE network with another country.   We can l earn how to be more effective by examining educational systems in both countries.”  Some Identified Opportunities for COSEE China and US COSEE include:  
· Collaborative network (share best practices)

· Focus on excellence make education practices more effective.

· Engaging scientists in education and outreach, the most interesting, innovation and technically 
advanced science reaches the public.  

Overview of Agenda:  
Background in U.S. and China
Lessons Learned

Developing a common Vision (what it might be and do)

Making plan for COSEE-China

0930-0945
Interest in COSEE-China 
Minhan Dai, College of Oceanography and 


Science Education in China
Environmental Science, Xiamen University, Xiamen
Our view of the ocean is that the ocean is important as it is home to marine life and a major food source, and an area of discovery.  Ocean science needs to be developed in the general pubic and in education.    There is a demand in ocean science education in China

· National development priorities (enterprise, jobs, general publics…2001-2006，marine related revenue ~14.7%，In 2007, $ 2.5 K billion, ~ 10.11% GDP (from 8.58% in 2000), in 2010, > 11% GDP: 100 M jobs/yr)
· Fast growing of ocean research (NSFC budget: 25% increase in the past 5-10 yrs; Increasing publications)
Issues in ocean science education in China include science education in China takes place in grades 3 – 6, and in grades 7 – 9 students take biology, physics, and chemistry.   Ocean science education is not viewed as an asset.  Higher education of ocean science is limited to some of the universities and, not yet a significant component of the general education of non ocean science majors.    Chinese culture used to view the ocean as a natural barrier rather than an asset of living and has more vision on the land.  It is not included as an educational policy and currently there is no ocean science curriculum.  There are lags between human resources and national enterprise demand.  Ocean literacy is needed along with more outreach and international networking as there is a demand without the capacity.  The Motivation for China is that we have national Interests (Job market: 500 K – 1 M increase/yr).  Global vision needs international cooperation in education in ocean science (in contrast with on research cooperation). The timing for ocean science advancement is critical (NSFC strategic planning (2020) is underway; SOA has strategic plan to place to submit for the next 10 years emphasizing community building; and MOE is making strategic planning in ocean science research and education).  
COSEE China Recommendations: 
· Increase ocean awareness in college/schools and in the general public 
· Build up infrastructure for ocean science education with better bridges between research and educations
· Increase number of students choosing careers in ocean sciences 

· Increase number of students from under-represented groups in ocean science
· Increase knowledge and interest in ocean sciences resulting in an increase in science literacy
Proposed COSEE China Mission:  Scientists and educators working together to advance ocean discovery and make known the vital role of the ocean in our lives. Let’s work together (all participants)!  
10:00-10:20 Science Education in the United States 
Marilyn Decker, Former Director of Science, 







Boston Public Schools 
Science is a bridge to the future.  The current status of science education in the U.S. is:   Our schools have over 49 million children with a diverse student body and school types.  There are national science standards to promote science literacy focusing on chemistry, physical, and biological sciences with little ocean science.  There are national science standards but local regulation from the state and local school districts that set their own standards. Thus, there is a varying degree of science education.  As of 2006, the U.S.  ranked 24th in the world in mathematics and 20th in science.  Elements of effective science instruction includes:  (1) Elicit prior understanding; (2) Intellectual Engagement (hands-on); (3) Use of Evidence; (4) Motivation (role of scientists); (5) Sense-making talking; writing = Change lives; passion; excitement.   Some challenges in the U.S.  include:  The passage of legislation “no child left behind” science is not included in national accountability and science instruction is decreasing; Science standards vary widely from state to state; more students are needed to study science and there is a need good science teachers (a high teacher turnover rate ~ 20 percent of new teachers leave within 3 years).  There is optimism in that states with high standards get good results.  In Massachusetts for example, student scores rank among the highest internationally vs. Mississippi rank low.  Professional development for teachers makes a difference.  More states are beginning to put emphasis on science (Focus on science and engineering and K-12 and University Collaboration makes a Difference).  There is a renewed federal interest in science and math education.  President Obama Launches "Educate to Innovate" Campaign for Excellence in Science, Technology, and Engineering & Math (Stem) Education.  
10:50-11:10 Ocean Research in China 
Huiwang Gao, Prof. College of Environmental Science and 




Engineering, Ocean University of China. 
The current status of marine science in China includes 13 marine stations, 125 research institutions and 13,000 scientists and technicians.  We own ocean satellites and 20 ocean expedition research vessels.  China also has 3 sample banks (marine preserves).  Our scientists have 1306 achievements, 488 patents, and approximately 5000 academic papers.   China is conducting a large scale and comprehensive survey and evaluation of offshore areas.  In 2005, our first cruise began across three oceans.  Our scientists reached the Antarctic domain.  Our research focus involves an Ocean Drilling Program and ocean technology is listed as one of five strategic key missions in National long term plan for.  In our next five year plan for marine science and technology we have a special plan for seawater Integrated utilization.  In 2008, our first national ocean development plan was developed for marine science and technological development.  We now offer a National Marine Science Technology Conference and a country-owned marine technology division.   China’s current research focus is:  Seawater desalination; Exploitation of ocean resources; Environmental and resource protection

high ocean technology; and basic ocean research.  Our future research interests include the following:  Extend research areas from offshore to deep sea; global issues; prevent/mitigate disaster; support ability of ocean sustainability and exploitation; and establish ocean literacy far and wide. Ocean education is important and can serve to foster young scientists who have support from Ocean University. We hope that all universities can work with young students.  COSEE China will bring us more useful information about ocean environmental monitoring and forecasting and, marine sciences and education.  
11:10-11:20 Higher Education and Ocean Science in China 
Wensheng Jiang, Ocean University of 







China
Brief history:  In the early stage, there were 6 Naval Schools (from 1866) in Qing dynasty, ‘ABC of Oceanography’ 1929 by Prof. Yiya Wang, summer school held in Xiamen University in 1920s and next a course of ocean science taught in Qingdao University in 1932.  In 1946, the Department of Oceanography Xiamen University was founded and followed by others.  Next, in the rapid development era of the 1990’s and because of the economic progress, ocean related high education developed very rapidly in China.  Currently, more than 40 institutions provide degree programs in oceanography. Most of them are in coastal cities. A list of majors and disciplines issued by academic degree office of the State Council includes:  0707 ocean science, 070701 physical oceanography, 070702 marine chemistry, 070703 marine biology, and 070704 marine geology.   List of majors approved by MOE includes:  0710 Marine Science, 071001 marine science, 071002 marine technology, 071003W marine management, 071004W military oceanography, 071005S marine biological resources and environment.  An example of curriculum for bachelor degree program in ocean science includes numerical experiment, field observations, and physical modeling.  Curriculum includes:    Common basic courses (58): Moral lessons, Foreign language, computer, PE, art. Common courses for marine sciences major (42～44):  Introduction of Oceanography, marine investigation, advanced mathematics, college physics, college chemistry, introduction to marine biology, introduction to marine geology, introduction to marine ecosystem, introduction to marine management; Compulsory courses for different branches (22 ～ 26): method of mathematical physics, fluid dynamics, physical oceanography, marine meteorology, analysis and forecast of marine variables; Optional courses (12); and Other courses for practice (12)
Currently, more than 30 universities provide bachelor degree programs in oceanography.

Four institutions provide doctoral programs in all sub-disciplines under ocean sciences; they are OUC, XMU, IOCAS and TJU.  Seven institutions provide doctoral programs in some sub-disciplines and totals 25 doctoral programs and 51 master degree programs.  Student enrollment for undergraduate students is about 2000/yr, a master degree students about 400/yr and Ph. D. candidates about 150/yr. Job opportunities for graduates include government (SOA, etc) research and education, and companies.  Higher education of ocean sciences in China is booming, but the scope is still limited. Yet there is mismatch between the students and positions available. Orientation is important for every university and the quality of ocean sciences education should be further improved among the general public and middle school too.  The COSEE-China idea is a good one.  
Question (Lundie):   Is there any research linking to general public?

Answer (Dai):  this is lacking but one example is linking to local provinces; college program in fisheries link to fishermen; research includes projects that link to agriculture and users. 

Question (Decker):  What are the job opportunities for graduates?
Answer (Dai):  Currently our university students have difficulty finding jobs; most students overqualified for jobs that are available

Question (Unknown):  Ocean sciences education been impacted about climate change

Answer (Dai):  Some aware but most are not

11:20-11:30 
Ocean Science Research in China 
Minhan Dai, College of Oceanography and







Environmental Science, Xiamen University, 






Xiamen
Ocean science first started in the 1920s in Xiamen University and focused primarily on marine biology.  The major ocean-related institutions in China include the following:  
· National labs and state key labs sponsored by MOST -Qingdao National Lab of Marine Science and Technology, State Key Laboratory of Estuarine and Coastal Research (China East Normal University), State Key Laboratory of Marine Geology (Tongji University), State Key Laboratory of Marine Environmental Science (Xiamen University), State Key Laboratory of Satellite Ocean Environment Dynamics (SOA)
· Universities (from N to S)- Dalian Univ. of Science and Technology, Peking Univ., Qinghua Univ. China Univ. of Geosciences, China Univ. of Science & Technology, Zhejiang Univ., Nanjing Univ. Tongji Univ., Shanghai Jiaotong Univ., Ocean Univ. of China, Xiamen Univ., Zhongshan Univ.
· Institutes affiliated with Chinese Academy of Sciences (CAS) - Institute of Oceanology (Qingdao), South China Sea Institute of Oceanology (Guangzhou), Institute of Coastal Zone Research (Yantai), Institute of Hydrobiology (Wuhan) 
· Institutes affiliated with State Oceanic Administration (SOA) - First Institute of Oceanography (Qingdao), Second Institute of Oceanography (Hangzhou), Third Institute of Oceanography (Xiamen) , Polar Research Institute (Shanghai) , Center for Marine Environmental Monitoring


Center for Marine forecast
· Institutes affiliated with Ministry of Agriculture (MOA)and Chinese Academy of Fisheries Science CAFS) - Yellow Sea Fisheries Research Institute (Qingdao), East China Sea Fisheries Research Institute (Shanghai), South China Sea Fisheries Research Institute (Guangzhou)
Ocean Science research topics in China include oceanography, marine biology and fisheries, ecology and mariculture, management and conservation, and climate change impacts.  Ocean science research has been on a fast track.  Funding will continue to grow within the next 10 years at least.  Research is funded by the following institutions: 
· Natural Science Foundation of China (NSFC 2010: total budget ~ 8 B RMB with 25% growth rate in last 5 years), 
· State Oceanic Administration (SOA)- Public welfare program Fund: 2007-2009, amount to 800 millions, approximate 400 millions in 2010 
· Ministry of Science and Technology (MOST)- National Program on Key Basic Research Project (973 programs)  “Resource and Environment”, “Agriculture” Fund: Stays stable at 50 ~ 60 million / year National High-tech R&D Program of China (863 programs) area: “Resource and Environment”, “Marine Technology” 370  million / year
· Ministry of Education (MOE) 
· Ministry of Agriculture (MOA) - Pattern: Modern agricultural industrial technology building program; Public welfare program (2007~), etc.,  Fund: 150 ~200 million / year for mariculture, marine technology, etc 
· Ministry of Land & Resources (MLR), the Ministry of Environmental Protection (MEP), Provincial/Civil administrations
· Institutes affiliated Ministry of Land & Resources (MLR)
· Institutes affiliated Ministry of Environmental Protection (MEP) 

11:30-11:45 Ocean Science Research and Education in US 
Robert Chen, Prof., University of 







Massachusetts Boston; PI of COSEE 







New England

The total spending on US research and development in 2009 was about 56 billion dollars with about ½ of this funding designated for the health sector and ½ other sciences (space, energy, natural resources/environment, and general sciences).  From 1976 through 2008, the U.S. agency that spent the most research dollars was the NIH, followed by NSF, DOD, DOE, NASA, USDA, and others.   
In 2008, there were 682 PhDs awarded in ocean sciences.  Seventeen percent of the PhDs were in physical sciences while 1.8% of all PhDs were earned Earth, Ocean and Atmospheric Sciences.  The following U.S. agencies are involved in ocean science research:  National Science Foundation (NSF), National Oceanic and Atmospheric Administration (NOAA), Sea Grant, National Aeronautics and Space Administration Department of Energy, and the Environmental Protection Agency.  The NSF spends about 6.06 Billion per year which includes 20% of all federal funding for basic research.  About $350 million is earmarked for the ocean sciences.  Many of the funded programs are interdisciplinary (i.e. Carbon and Water, Long Term Ecological Research, Integrated Graduate Research and Education Training).   The organizational structure of the NSF is headed by a National Science Board and a deputy director.   A Geosciences Directorate along with the others sciences are included under the deputy directors auspices.   The Directorate of Geosciences oversees 3 divisions including the Division of Atmospheric Sciences, the Division of Earth Sciences, and the Division of Ocean Sciences.  The Oceans Sciences Division was funded at about $329 million dollars in 2009 and overall, the funding rate for geosciences proposals is about 39%.   For further information regarding the NSF please visit:  http://www.nsf.gov/div/index.jsp?div=OCE.  The Division of Ocean Sciences supports the following research:  Basic research and education to further  understanding of all aspects of the global oceans and their interactions with the solid earth and the atmosphere (including biological, chemical and physical processes that characterize both coastal seas and deep ocean basins); Geological and geophysical processes that shape the continental shelves and deep sea floor;  Resource and hazard assessment and the health of the oceans’ complex and diverse ecological systems;  and Operation, acquisition, construction, and conversion of major shared-use oceanographic facilities needed to carry out oceanographic-related research programs.  
Recently, there is a need for more observations and so there are specially funded programs with $351 million dollars such as the Ocean Drilling Program, US GLOBEC, Long Term Ecological Research (LTER), and the Ocean Observatories Initiative (OOI).   Specifically, the OOI will construct a networked infrastructure of science-driven sensor systems to measure the physical, chemical, geological and biological variables in the ocean and seafloor. Greater knowledge of these variables is vital for improved detection and forecasting of environmental changes and their effects on biodiversity, coastal ecosystems and climate.  The OOI initiative was conceptualized about a decade ago and in 2008, the final design was reviewed followed by a cost and schedule review and in 2010 the first six months of the five-year construction phase of the OOI was completed.   Other cross-cutting research programs in the geosciences include:  Dynamics of Coupled Natural & Human Systems (SBE, GEO, BIO, ENG)  quantitative, interdisciplinary analyses of relevant human and natural system processes and complex interactions among human and natural systems at diverse scales (last November);  Carbon and Water in the Earth System (ATM,OCE, EAR)  understanding of complex relationships between and within global water and carbon cycles (last March); Cyberinfrastructure for Environmental Observatories Prototype Systems to Address Cross-Cutting Needs(OCI, GEO, BIO, ENG)  for the development of practical environmental cyberinfrastructure prototypes along with a demonstration of their capability to answer significant environmental research questions (last January); and Collaboration in Mathematical Geosciences (GEO, DMS) collaborations between mathematicians and geoscientists addressing  modeling large complex geosystems, representing uncertainty in geosystems, and analyzing large geoscience datasets (this February). 
The NSF also has a separate division for education which includes ocean science education.  Although, the NSF is the primary funding source for ocean science education, other organizations also fund ocean science education including:  NOAA (SeaGrant, National Estuarine Research Reserves); Office of Naval Research (not much); Department of Energy (not much in ocean education); and the National Institutes of Health-not much in ocean education.  In our formal education system, there is not much in National Educational Standards.  There are some ocean science textbooks and a few courses in high school but, not much in inquiry-based experiments.  There are on-line resources for educators through COSEE and the Bridge.   Leadership in ocean science education can also come from individual teachers, schools, and learning centers. 
Informal education plays an important role in ocean science education.  For example there are 200 zoos and aquaria that are members of the Association of Zoos and Aquaria with about 30-40 major aquaria in the US attracting 30-40 million visitors each year.  For example approximately 1.5M people visit New England Aquarium each year.   Additionally, ocean science education can be promoted via after school programs, the Media, and Boys and Girls Scouts organizations.      
COSEE’s mission is to promote ocean science education.   There are 12 geographically distributed centers funded at $2.5M each for 5 years.  Partners include:  56  Universities and Research Institutions; 4   Community Colleges; 26  School Districts; 73  Informal Science Education Institutions; 49  Local, State, and Federal Agencies ;  500Ocean Scientists; and 8000 teachers and opportunities for international COSEE partnerships in China.   
11:45-12:00 Origins of COSEE 

Don Elthon, Program Director, Ocean Sciences Education




U.S. National Science Foundation
COSEE (History)- Promoted by NSF Director Rita Colwell (1999)  a need to improve K-12 and university education in ocean sciences; a need to improve public understanding of ocean issues; a need to bring ocean researchers into these two topics.  In 2000, a community meeting was held with 73 ocean scientists and educators to plan how to improve ocean sciences education and outreach.  In 2001, an implementation committee formed by NSF to work out the details of how COSEE should be structured.  The following year (2002), the first 7 COSEE Centers and a Central Coordinating Office were funded.  Currently there are 12 COSEE Centers, a Central Coordinating Office, a National Network Evaluator, and a National Website (www.cosee.net). 
What does COSEE Do?  Each COSEE Center is unique web of partnerships.  NSF encourages cross-center collaboration –”Network Level” activities.  There are 9 Major COSEE Initiatives:
· Fosters collaborations between ocean science research, K-16 formal education, and informal education communities for the purpose of improving public understanding of ocean sciences. 

· Promotes innovation by generating and disseminating research-based ocean sciences content and educational approaches (pedagogy, curricular materials, learning experiences and program designs)

· Maintains a well-designed, robust and networked web presence, distance learning programs and online resources

· Engages K-16 educators, scientists, future scientists, and informal educators each year in a range of professional development programs
· Develops, identifies, adapts, evaluates and disseminates research-based ocean sciences education resources
· Supports and develops leaders in ocean sciences education and empowers them to act through strategic and diverse collaborations.  

· Broadens participation of underserved populations in ocean sciences education and promotes a diverse ocean sciences workforce

· Cultivates linkages amongst regional and thematic COSEE centers across the United States (and beyond) that attend to geographic needs and realities.

· Built a National Network that is now well positioned to address critical challenges ahead such as global climate change and ocean and human health education. 
Each COSEE Center must have at least 3 major partners:  an Ocean science research institution; Formal education institution (example: school district or college of education); and Informal education institution (example: aquarium or museum).  Most Centers have 20 to 50 partners (most do not receive any money).  Funding levels:  $350,000 to $550,000 per year and a duration of funding for 5 years.
Centers are selected by the NSF proposal review process: very competitive with a focus on innovation and catalytic activities.  Each Center is unique: builds on local opportunities, talents, and capabilities. 
Centers that do not perform at an excellent level are discontinued.  
COSEE is a distributed network of Centers (or partnerships).  The “Network” refers to the full set of all Centers, partners, collaborators. The management of the Network has several components:  NSF, COSEE Council (one representative from each Center + CCO), Central Coordinating Office, National Advisory Committee, National Network Evaluators, and several Working Groups to do the underlying work.  The growth of the COSEE Network is described as follows:  In 2002, 7 Centers and a Central Coordinating Office were funded; In 2005, the number of Centers becomes 10; In 2007, the number of Centers becomes 12; and in 2008, as the Network became larger and more active, it was clear that Network-level improvements were needed:
· A more capable Central Coordinating Office was needed

· An upscale web presence was required

· An experienced Network Evaluation effort  was needed

· COSEE needed a more energetic Advisory Board

· NSF initiated these changes in 2008-2009
NSF is currently evaluating the future of COSEE.  NSF does this every 10 years for each special program. NSF is examining the COSEE management structure.  There is a need for more centralized authority to undertake more complex issues.  What is the optimal size of a Center? Future growth will be linked with new NSF investments in: climate change and ocean acidification, ocean observing, oceans and human health, cyberinfrastructure and cyberlearning, and learning sciences. 
Thoughts on COSEE China include:  Develop your own style, structure- Examine your own strengths, capabilities, and needs and each US COSEE Center is unique.  Identify your priorities and metrics for success early- In the US, we are just now doing this—it is better if done early, and select some priorities that can be readily accomplished and some that are difficult.  Involve the best people and encourage innovation- Find the right mix of thoughtful leaders, young innovators, thinkers, implementers, accept that some initiatives will not work out, and ask the hard questions about what works.  Identify the best mix of institutions- What capabilities and organizations need to be involved? Encourage international collaboration- We can all learn from each other in tackling local and global issues
13:00-13:20 The COSEE Network 
Linda Duguay, USC SeaGrant Director, University of Southern 




California

COSEE Objectives
· To develop catalytic partnerships between ocean science researchers and educators
· To foster communication & coordination among ocean science education programs nationwide
· To promote ocean science as an interdisciplinary tool for improving science education 
· Increase the participation of students from under-represented groups in the ocean sciences
(Don already mentioned COSEE history so no need to repeat). The National COSEE Network consists of twelve collaborative Centers linking academic and research institutions to K-12 school districts and informal learning institutions.  The Centers involve at least one research institution, one formal education entity and one informal science education provider in catalytic activities.  Centers may have a regional focus or a national thematic mission and must contribute to the National COSEE Network activities.  The COSEE Centers from 2002-2010 include the following:  COSEE Ocean Systems – Maine/New Hampshire; COSEE New England – MA/RI (unfunded); COSEE Networked Ocean Systems – NY/NJ; COSEE Coastal Trends – Maryland/Virginia; COSEE Southeast – NC, SC, GE; COSEE Central Gulf of Mexico – FL, AL, MS, LO, TX; COSEE Great Lakes – NY, OH, MI, MN, WI, IL, PN; COSEE West – Los Angeles – USC/UCLA (Colorado); COSEE California – UCLA and UCSD (Hawaii and VA); COSEE Pacific Partnerships – Oregon; COSEE Ocean Learning Communities – Washington State; COSEE Alaska; COSEE Central Coordinating Office – RI; and COSEE Florida unfunded/inactive.  
A typical COSEE Center is anchored by one or more major oceanographic research institutions and 15-45 institutional partners, including universities, community colleges, school districts, state and federal agencies, aquaria and museums.  COSEE activities include teacher professional development, scientist lecture programs, undergrad and grad courses, public programs, citizen science programs, partnerships with other organizations, etc.  COSEE has grown into the nation’s most comprehensive ocean science and education network with 208 current partners (56  Universities and Research Institutions, 4  Community Colleges, 26  School Districts, 73  Informal Science,  Education Institutions,  49  Local, State, and Federal Agencies).  

In 2008, COSEE funded 12 Centers and, based upon evaluation feedback did some COSEE reorganization.  COSEE added a new Central Coordinating Office, a new National Network Director, a new National Evaluation Team, a new web site, www.cosee.net , and a renewed National Advisory Committee.  In 2009, COSEE Network Working groups established and Multi- COSEE network proposals were funded.  COSEE funding sources are provided by mainly the National Science Foundation but also through the National Oceanic and Atmospheric Administration (NOAA Research - Ocean Exploration and Sea Grant NOAA Office of Education), the United States Navy, Office of Naval Research, and private industry.  The Nine COSEE Centers are funded at $500K/yr for 5 years, one Center is funded at $350K/yr for 5 years, one Center is funded at $300-350K/yr for 3 years, and one Center also receives $250K/yr from NOAA.  An outcome of an exemplary COSEE Network Partnership in 2009 was the Sant Ocean Hall exhibit at the Smithsonian's National Museum of Natural History. Elizabeth Ban, was hired as a new /SI Senior Ocean Science Educator and will be working collaboratively with the COSEE Network and the Smithsonian to leverage ocean literacy resources such as the Ocean Portal website.  She was previously a member of the SI SNNH staff, a member of the COSEE network, and involved with COSEE Messages, Ocean Lectures, and Meet the Scientist Program.  In 2010 COSEE will be involved in the following:   NSF International Program Funds; COSEE China Exchange Program; a Call for New and Continuing Center Proposals, and the Ocean Education Futures Meeting.  In 2011, NSF will conduct a decadal review of COSEE.  Since 2002 through 2101 COSEE has made the following impacts:  

· Engaged more than 600 ocean scientists in education and outreach activities 

· Engaged more than 8,000 teachers in professional  development activities with ocean scientists

· Advanced ocean awareness and literacy among the general  public, directly reaching thousands of people 
· Developed and implemented new undergraduate and graduate courses on communicating ocean sciences at 22 universities 
· Reached underserved and underrepresented audiences  through targeted recruitment, partnerships with school districts, and translation of materials for non-English speakers
· Created K-12 curricular materials, with teams of educators and scientists, integrating ocean sciences into science curricula 
Advice/examples of success:

The National Oceanographic Partnership Program (NOPP) 
· best use of human and financial resources in a cost- and time-effective manner;

· Minimize duplication of programs across agencies;

· ID and fill important gaps that are not covered by individual agency efforts;

· Facilitate continuation of and sustained support for the commitments of its partners; and

· Initiate and/or expand programs that are beyond the missions of individual partners.

IWG-

· Address lifelong learning through formal and informal education;

· Leverage resources by broadening and strengthening networks and investing in common messages;

· Recognize ocean education as a specific expression of Earth system science and environmental education and link to these important concepts; and

· Promote the OLEPFC as a model framework for organizing our efforts 
ORRAP Outcome – 

Outcome: Our ocean, coastal zones, and Great Lakes grow in popularity and importance, thus attracting more students and workers to the STEM disciplines – science, technology, engineering, and mathematics.
Question:  Catalytic and innovation/COSEE and users how will this last if COSEE funding is lost
Answer (Duguay):  Networked has formed and will sustain itself.  When you think about partners COSEE has worked well as we provide funding but NSF also partners with Sea Grant; many ways to think about partners early on;

Question:  Has there been any corporate funding?

Answer (Duguay):  Yes, Edison engineering; quick science foundations both funded at same level as COSEE

13:20-13:40  
A COSEE Regional Center Profile
Lundie Spence, Director, COSEE 







Southeast, Charleston, South Carolina
A Justification for a regional COSEE Center includes the following:   (1) Common geography:   NC, SC and GA form the embayment, South Atlantic Bight; (2) Research Universities: well-funded ocean sciences faculty; (3) Public Aquariums and Science Centers: high visitation of public and students; (4) Low achieving public precollege schools with pockets of excellence; (5) Unique programs capable of regional extension; (6) History of regional collaborations
COSEE SE was created serve the region--All programs having equal representation for collaboration, promotion and extension.  Our management structure is a centralized and distributed model with a staff and advisory board members.  COSEE SE’s activities include a focus on scientists and educators.  Examples of programs for scientists include the following:  Outreach for regional ocean observing programs; Assistance with outreach for proposal development; Assistance with outreach implementation for researchers; Opportunities for scientists to interact with discrete audiences; and Collaborative projects.  Examples of programs for educators include: Professional Development Programs focused on local ocean science themes (undersea research, ocean observing, estuaries, climate change, and impact of development); Promotion of high quality, existing resources and new resources; and Network building to bring ocean science into Informal institutions.  
In developing COSEE SE programs we first identify the ocean scientists.  Results of 2009 COSEE SE survey (N=109) revealed that 53% of scientists in our region investigate in the local South Atlantic Bight.  Additionally 37% of the survey participants identified marine and wetland ecology as their major field of study followed by oceanography with 23%.   The relative percentage of survey participants’ research topics as they related to climate change was:  29% effects of climate change on organisms, ecosystems, and impacts on humans; 25% carbon and nutrient cycling; and 24% sea level rise, changes in ocean circulation, and atmosphere.  Second, we identify current outreach efforts.  When surveyed about outreach efforts, forty-seven percent of the ocean scientists rarely present in schools while 45% do and 8% never participate.  Fifty-seven percent rarely present public lectures while 32% do regularly and 11% never present.  Forty-eight percent maintain a web site describing his/her research for the public while 27% rarely do and 25% never do.  Forty-one percent of the survey participants regularly encourage undergraduate or graduate students to work with precollege students and teachers while 36% rarely do and 23% never do.  Overall, 90% were engaged in outreach while 10% were not.  Third, we recognize outreach barriers for scientists.  Based up our survey results, the top barriers for scientists becoming involved with outreach efforts were:  time, no barriers, lack of funding, a lack of a network like COSEE, and not being aware of the audiences’ level of understanding.  Note:  42% of Regional Researchers collaborate with COSEE SE to help overcome barriers.  Next, COSEE SE helps to transfer research to science education.  For example, scientists develop the technology for coastal ocean observing, modeling and extension to stakeholders.  Integrated Ocean Observing System transfers information about weather and sea conditions for recreation, water safety, economy and education via real time and archived data which is transformed into graphs for stakeholder visualization (http://carolinasrcoos.org).   These resources are introduced and shared with our youth and university students.  One activity led to children building “BOB” platforms to test buoyancy and balance and the construction of scale models of Remotely Operated Vehicles (ROV) along with a competition for best design.  Some web resources include for submersible-SAB- http://oceanica.cofc.edu and for hard bottom habitat-SAB - http://graysreef.noaa.gov. Outreach excites the next generation and provides understanding and long term political support!
Our professional development events typically involve the following:  a 6-8 day residential summer professional development opportunity; 24 informal and formal educators from NC, SC and GA; Themes reflective of relevant and regional research priorities; The South Atlantic Bight serves a geographic and scientific context ; Engagement with regional scientists through lectures, field and lab exercises; Follow-up requirements: lesson plan and lead 6 hour workshop at an Informal Science Education facility. 
COSEE SE has experienced the Multiplier Effect of Outreach Efforts.  Over 35 aquariums, museums and environmental education centers in GA, SC and NC participate and extend ocean science information. Teachers and informal educator have a first-hand experience of resources available for their schools and facilities.  Scientists have the opportunity to reach large audiences and learn about communication strategies.  Ocean literacy concepts are now infused into existing programs and exhibits. Each year 20 Institute educators and up to 15 scientists reach up to 500 peers during the local workshop at an aquarium or museum.  The local teachers in turn reach up to 5000 students/year. In addition, the museum staff each learns about new resources and in turn touches hundreds of members of the general public each year.  As a result, unique programs are shared, careers are shared, partnerships and leaderships are formed among scientists and educators.  Outreach tools for communication are developed and shared.  Virtual—Websites Rule!   Please visit:  www.cosee-se.org to see South Atlantic Bight Live Bottoms.  

In summary, COSEE SE partners with scientists and educators to improve ocean science education, increase the outreach and understanding of research and bring ocean sciences to the classroom.  Each Center Contributes to National Network.  For more information visit:  www. COSEE.NET.   There is one ocean that connects us all.  Watersheds unify people on land with the ocean.
Question:  What is the most critical part for forming COSEE-China?
Answer (Spence):  Three people are needed:  a researcher; an educator, and an informal partner that are all interested, devoted, trusted, and possess willingness and shared vision of working toward the same common goal.   

13:40-14:00
Ocean Literacy 
Eric Simms, Scripps Institution of Oceanography – UCSD
The story of Ocean Literacy in the US is an extraordinary one about a process that several people in this room and I and hundreds of other American scientists and educators have been engaged in over the last four years to come to agreement about what we think all people in the United States should understand about the ocean. The process has in many ways galvanized and re-invigorated ocean sciences education in the U.S.  We have reminded ourselves that the ocean is unique, inspirational and important like no other subject. We call our work together The Ocean Literacy Campaign.  
The ocean is important as it covers over 70% of the planet and dominates nearly every natural system
Over half of the United States is underwater.  A large percentage of the oxygen on Earth is produced in the ocean.  Much of the carbon on Earth is absorbed in the ocean.  The ocean dominates weather and climate systems.  The ocean allows for life to exist, and it drives our economy ($43B in California alone).
Yet there are challenges as ocean topics largely ignored in U.S. K-12 education.  Ocean scientists were not involved in education.  There was no consensus on what was important to include in the classroom. What about the ocean IS missing?  What SHOULD be taught about the ocean?  As a result, the American public is largely ignorant of the importance of the ocean in their lives.  Communities of Color are disproportionately underrepresented in ocean sciences at all levels.  The current state of affairs is that there is no systematic teaching about the Ocean in U.S. schools. “Marine/Ocean Education” is marginalized, localized and idiosyncratic.  Perceived lack of rigor and innovation – relatively recent U.S. science education reform did not include marine or ocean sciences.  

So, the following organizations responded and came together to address this challenge:  Centers for Ocean Sciences Education Excellence (COSEE): 12 Centers funded by National Science Foundation; National Marine Educators Association: small but influential professional association; National Geographic Society: large non-governmental organization; and the National Oceanic & Atmospheric Administration (NOAA): federal agency responsible for ocean policy. The College of Exploration and Lawrence Hall of Science.  We quickly developed some strategies and operating principles.  In order to build the consensus we sought, we needed to be totally inclusive, democratic and transparent.  We did most of our work on-line.  At first this was an issue of expediency because we lacked the funds to travel to meetings, but we quickly learned that the on-line context supported the inclusivity, democracy and transparency of our work. And it allowed busy scientists to participate asynchronously at odd hours. Most importantly, we knew there could be no institutional ownership for the product.  We could not have the appearance that the content of ocean literacy had been defined to support an agenda or the mission of any agency or institution.  At the same time, we knew the weight of our institutional reputations was essential to make the effort a success.  So our institutions lent their names but did not require ownership of the intellectual property.  Our goal was credibility not credit.  In 2005, we held a 2-week on-line conference attended by about 100 scientists, educators and policy makers. That was followed by several more face-to-face and on-line meetings, resulting in hundreds of pages of text about what it is that we thought was essential to teach about the ocean.  We finally summarized this into a short document and then called for a special scientific review by scientists that had not previously been involved in the process.  That special review was followed by an on-line public review.  By this time, there was nearly universal agreement about the big ideas that were included.  We came to agreement about a simple definition of “Ocean Literacy.” We developed a short list of Essential Principles.  Each Principle is supported by several Fundamental Concepts. Here is the definition:  Ocean literacy is an understanding of the ocean’s influence on you and your influence on the ocean.  An Ocean literate person: Understands the Essential Principles and Fundamental Concepts about the ocean; Can communicate about the ocean in a meaningful way; and Is able to make informed and responsible decisions regarding the ocean and its resources.   And here are the Seven Essential Principles of Ocean Literacy:  

1. Earth has one big ocean with many features.

2. The ocean and life in the ocean shape the features of Earth. 

3. The ocean is a major influence on weather and climate.

4. The ocean makes Earth habitable. 

5. The ocean supports a great diversity of life and ecosystems.

6. The ocean and humans are inextricably interconnected.

7. The ocean is largely unexplored.
Since the Essential Principles and Fundamental Concepts are ideas that students should understand by the end of high school, it is difficult for a teacher, curriculum writer or standards committee to know what to include about a particular ocean concept at a particular grade span that will help to build a complete understanding for that student by the end of Grade 12.  So, we developed another more detailed tool, an Ocean Literacy Scope & Sequence for Grades K-12.  For each of the 7 Principles, we have described what should be taught at each grade span, K-2, 3-5, 6-8, 9-12.
So what are the accomplishments and outcomes of our work so far? We have been invited as speakers to many national and state conferences.  Interestingly, we have been invited to as many scientific meetings as education meetings.  Scientists are very interested in theoretical guidance to their own education/outreach work. Many major ocean science conferences now have for the first time, education strands and speakers. NOAA and NSF, two US Federal Agencies, have created whole grant programs that require applicants to address the Essential Principles of ocean literacy.

There have been eight special conferences in the US, Japan, Australia and Chile entirely dedicated to discussing the Essential Principles and Fundamental Concepts of Ocean Literacy. Ocean Literacy has become a common rallying point infused throughout all the conferences and publications of the National Marine Educators Association. Several new instructional materials have been developed that specifically address the Ocean Literacy Principles and Concepts including a high school text book: “Life on an Ocean Planet” and a new NOAA-funded Ocean Sciences Curriculum Sequence for grades 3-5.    Several states are using the Ocean Literacy Principles and Concepts to increase ocean sciences in their K-12 standards and instructional materials (SC, Maryland, Michigan, Florida, and CA).  COSEE California and Lawrence Hall of Science has developed a high impact, award winning college course built around Ocean Literacy that is now being taught in over 20 colleges and universities.  The course is called Communicating Ocean Sciences.  The Ocean Science Literacy movement also spawned Climate Literacy, Atmospheric Literacy, and Earth Science Literacy.  The real impact, however, can be observed in areas that are harder to measure.  The process that we have been through has activated the ocean sciences and education communities in a way that I have not previously experienced in my career. In ongoing national discussions about mainstream science education related to revising standards, developing assessments, writing new curriculum and texts, ocean sciences now has a small corner at the table.  We are now included in these conversations.  We still have much left to do, but at least we have begun. Most importantly, I think we have changed the way we think about the role of ocean sciences in science education.  Changing the way we think is critical and extremely difficult.  So, how has our thinking changed?  The new way of thinking is that you cannot be science literate or culturally fluent unless you understand systematically how the ocean works. Ocean Literacy is comprised of ideas so essential, that if you did not understand them, you could not consider yourself to be science literate.  Ocean sciences is NOT enrichment, it is, in fact, essential.  You would be doing your students a disservice by not teaching them about the ocean.  This thinking brings ocean sciences into the mainstream--for every child in every school.  For example, students are regularly taught about photosynthesis in US schools, but they do not have complete understanding of primary productivity unless they understand chemosynthesis in deep sea vents.  
As we consider new perspectives and world views, I am confident that there is one bit of knowledge that we hold in common. That is of course, Principle #1.  There is only one ocean.  We will never get another one.  I hope we will learn together to honor and care for it.  

Question:  What kind of push back have you got from teachers who don’t have time to teach science as  we are torn about what is important (science, engineering, ect).

Answer (Simms):  OS is now aligned with national science standards.  For those who don’t have the time. Work with administrators and curriculum development for a top/down approach.  We have more credibility.  Ocean Sciences is interdisciplinary and the quality of this brochure and alignment makes it easy to teach ocean science sounds.  

14:00-15:00
Collaboration: Participants 
Identify key factors for work between the two 






countries 
Working Group Directions (Chen):  Discuss your thinking at your table, choose a reporter, and share your ideas with the whole group.  
COSEE Values

Excellence


Strategic thinking


Evaluate our successes and failures


Disseminate new knowledge

Collaboration

 
Power of collective work

Value of diversity


Strong partnerships

Innovation


Risk taking


Transformative learning

Question (Chen):  What is the current network? Who are the Participants in COSEE-China? Who is included? Who is not included?  What are the criteria for joining COSEE-China? How will we be working together?
Responses (Group):

Seven ocean science universities all in the same tier with a long history 

Received permission from the Ministry for approved higher education programs in ocean sciences

Universities share Key State Laboratory designation 

Each university has a unique focus (aquaculture, fisheries, marine engineering, ect).    

Each university has an affiliated high school/middle school.
University students do research work which can include working with high school teachers.

Collaboration among researchers from ocean science universities already exits.  

Question (Chen): What are the key opportunities in working together? Why form a COSEE China?  

Response (Group):   
Shared experiences

More resources
Improved services to society spanning China’s coastline from N to S.

Coastal ocean is being impacted by human development and promoting ocean science literacy will promote awareness about the importance of the environment among the general public
Opportunities 

Network of graduate students and expand that to other universities.  

Link undergraduate to graduate programs in ocean science

Education system is unique

Every university has a high school 

Innovation and catalytic ideas; 

After class groups

Maybe through COSEE network to place graduate students.

Recruit better students 

Cooperation of U.S. and China

COSEE China can integrate standards into education

COSEE-China – strong international relationship.

COSEE China would like to have information on website

Attract excellence students in OS and engineering; need to work together to organize 

COSEE-China could coordinate Summer Schools/ for graduate students

Question (Chen): What are the barriers for a COSEE-China?  

Response (Group): 
Busy schedules and other demands on scientists (research, publications, teaching, ect)

Language is a challenge when working with international partners

Collaboration among scientist is hindered by the nature of science (not used to sharing data, ideas, until work is published)

Access to web sources is restricted

Funding

Educators and Scientists have different knowledge base and different backgrounds.

Everyone teaches the test (college entrance)

High school entrance test

Middle school entrance test

OS educational reform needs to be a mandate from Ministry of Education

Question (Chen):  How will several Chinese Universities work together?

Response (Group):  
Opportunities
Form a graduate student network based on the one between Hong Kong and Xiamen.
Use graduate students to bridge the gap between educators and researchers

Form a network of Level 1 (or Level 1&2) universities across the country

Help students make better choices of directions of study (middle school, undergraduate)

Coordinate undergraduate students with graduate programs within China

Take advantage of the K-Primary-Middle School-High Schools affiliated with Universities

Take advantage of the existing culture of the oceans in China—need to identify exactly what that is (Ocean Cultural Literacy)

Pilot a high school course in university-affiliated schools with a local context

Expand Summer School for undergrads or graduate school.  Coordinate recruitment of students, faculty

Summer schools for high school and secondary school kids

After school programs

Integration of Ocean standards into Chinese national standards

Focus on grades 6/7 and 3/4 but avoid grades 5 and 8 as those are testing years

Share resources and opportunities to promote ocean science literacy among students and the general public

Barriers

No reward for participating in education at the University

Why Ocean Science and not biodiversity or climate change?

Why collaborate with other universities?  Innovation derives from diversity

Teaching is focused on tests, not ocean science

Middle school and High School entrance examinations are obstacles and “distractions” for students

Busy schedule and other commitments (research, publications)

Question (Chen):  How will COSEE-China work with COSEE US (COSEE Network)?
Form a 7-University Center in China

Create opportunities for Research Experiences for Undergraduates (REU) exchanges between China and US

Conduct educational research to compare and contrast the setting up an ocean science education center in two different educational systems

Share best practices in education with each other

Exchange student and teachers

Opportunity to learn more about each other culturally

Send 2-5 delegates to May or November COSEE-Council or Network meetings

Exchange ocean educator and/or scientists between countries

Adapt Communicating Ocean Sciences course for China

Exchange ideas of how to share information with the public

Exchange ideas of how to influence policy

Adapt teaching materials that have already been developed

Pair students from China with students in the US to do outreach

Joint research projects with outreach components

Coordination of undergraduate opportunities abroad

Exchange of undergraduates to appropriate 

Research Experiences for Teachers (RET) from University-affiliated high schools

Barriers
Large class sizes (up to 50 in high school) makes hands-on learning difficult to implement

Funding is not sufficient

15:15-16:00
Purpose: Participants clarify the purpose of the potential collaboration between the 

two ocean science education communities. 

Question (Chen):  What is the purpose of COSEE-China?
Exchange ideas and share best practices

Increase public awareness of the oceans

Increase the quality and quantity of undergraduates interested in ocean sciences

Increase ocean science funding

Increase public awareness of the oceans to:


Increase environmental protection


Increase ocean science funding


Increase political weight of ocean issues


Form the foundation for good community based management

Increase quality and quantity of OS graduate students

Increase undergraduate awareness of ocean sciences in general

Promote awareness of the ocean consistent with ocean culture of China
Professional Development of teachers

Liaison between universities to identify key issues


Strategies

Take advantage of more flexibility at the elementary grades

Implement a survey of the attitudes and knowledge of the public towards ocean science education

Summer school, camps

Work with aquaria to work with free-choice learners
Question (Chen):  What is the core purpose of COSEE-China (ranked in order)?

Response (Workshop participants):  

1.  Share and exchange information and resources

2.  Promote public awareness about the ocean. 

3.  Attract and recruit high quality ocean scientists at the undergraduate level and elementary.

4.  Get greater funding. 

Bob Chen:  Your homework assignment for tonight is to think about the following questions:   

What are the key elements of success?  Key values?  Where do we want to be in 3 years?

What do we want to be doing? What will we be doing differently? How will we be working together?

16:00-17:00
Vision:  Participants create a shared vision for COSEE-China  
Response (Teachers):  

High Schools have a time limitation for ocean science as they have to prepare for college entrance exam. 

We need resources other than the internet such as multimedia videos that would serve to get students interested in science.  

Students need access to COSEE China website for resources in mathematics, English, Mandarin, Earth sciences.  

Coastal Provinces can have more ocean sciences content on the test.  The test can be customized but can’t deviate too much.  

Students have very limited lab experiences.  

There is very limited time to add in additional hands-on time.  

Substituting ocean science topics to fit current curriculum would work (i.e. photosynthesis with leaves verse algae).  

Need a long term goal to influence curriculum with ocean science.  

Students like discovery channel and need similar video resources 
COSEE –China- useful exercise to transform media to Mandarin language.    

U.S. COSEE would be willing to share resources if we knew what concepts were being taught.  

Comment (Chen):  Professional development work with Chinese educators and bring COSEE resources 

Comment (Decker): Possible resource is GBH which has short videos

Comment (Chinese Scientist):  The U.S. needs to learn the Chinese curriculum.  China has a lot of educational resources (i.e. Qingdao algal bloom educational resources available).  

Question:  Are there any field trips in China related to science?  

Answer (Teacher) Very few.  Some after school programs do.  

Comment (Chinese Teacher):  Each school in China needs to publish there own text book and we need a good model of ocean science book to publish.  An example that this is possible is a textbook about Hung Ho Lake which is a localized lake.

Question:  Do teachers in China continue to learn and train during the summer? 

Answer:  There are professional enhancement programs but, not in ocean science on the network

Question (Chen):   Think that we can get free NSTA membership for our Chinese teachers and MEA (Decker and Simms will look into this).    

Response (Graduate students):
We can do an undergraduate student exchange to other countries for months or two months as opportunities are limited and we good English is required.  

Build a website COSEE China as a resource but, make available to undergraduate and graduate students.  

Chance to go to middle school or high school in urban and rural area and can provide instruction of natural science education.  

Internships  

Question (Dai):  Are you happy the curriculum at the university?

Answers (Chinese Graduate Students):  We have marine chemistry, marine biology, and physical oceanography and then choose major later.  We have lessons in class and research.  But, we don’t know what is the rest of world doing?

Response (Dai):  Other way to get through to college entrance exam is through an Olympic version of physics, biology, and ocean science.  

Ideas:  International Pacific Educators Network –possibly get China to attend.  

COSEE China- can find opportunities nationally.   

Questions:  Can Universities share resources?

Vision:  

COSEE Network 

Common web presence among all the universities

One COSEE-China:  

National Network influencing entire country

Vibrant

Opportunities:

Share resources

Approve an IP address so that China can enter COSEE network 

Would it be possible to match a regional COSEE with a specific university from China?

Focus on undergraduate students who go to university as they have more time and not high school.  

Offer an Optional Semester course for ocean science undergraduates (marine biology) and later offered throughout China. 

Share OS resources such as study abroad, research opportunities including research cruises.
Need a designated COSEE China team with representation from 7 universities.

17:00-18:00 Posters (All)  
20:00-22:00 Posters (All)

Presenter

Poster
Karen Chan 

The Impact of COSEE on Graduate Students

Walker Smith 

Involvement of Researchers in Education and Outreach

Ari Daniel Shapiro 
Podcasting the Ocean

Kim Frashure 

Ocean Science Education Institute (Scientists and Teachers)

Carrie Armbrecht 
Communicating Climate Change

Laura Dover 

Informal and Formal Education Partnerships to Promote Ocean Literacy

Carrie Ferraro 

Developing On-Line Ocean Science Instructional Materials

Jennifer Martin 

Preparing Global Ocean Scientists through International Research and 



Educational Exchanges: A Student and Teacher Perspective

Luis Cifuentes 

U. Texas-Qingdao Ocean University—Joint PhD Program

Yi Liu 


ESD-Mangroves for Public in China

Guihua Wang 

University Consortium on Aquatic Sciences
DAY 2:  MARCH 9TH, 2010
Center for enhancement of teaching and learning

Increase quality of University teaching

Huiwang Gao

Ocean University of China, Qingdao, China

10% of university students should be focus of COSEE-China
To improve OS Education on the undergraduate level

OUC propose to host an International marine related interdisciplinary higher education at the end of 2010 or the beginning of 2011. 

Daidu Fan, OS Research and Education at Tongji University

Partnerships for International Research and Education possible funding source.
Deep Sea Science Hall Tongji, Exhibition hall for middle and primary schools students history, technology resources, submarine observation hydrothermal vent, 
Ocean science Education and Research at Peking University presented Liping Zhou
Ocean Science Research Center

Attract high quality interdisciplinary students

Curriculum development for undergraduate major in ocean sciences

Contribution to COSEE-China development 
09:15-09:35
Xiamen University
Mingru Chen, Prof., College of Oceanography and 





Environmental Science
Marine research first started at Xiamen University in the 1920’s.  In the 1930’s we became the research center for China’s endeavors in marine biology.  In 1946, Xiamen University established the first Department of Oceanography and the first Institute of Marine research for China.  In 1955, we offered China’s first postgraduate education of marine biology.  In 1996, we founded the College of Oceanography and Environmental Science.  In 2005, the State Key Laboratory of Marine Environmental was established.  In 2006, the Department of Marine Technology and Engineering was founded. 

The College of Oceanography and Environmental Science (COE) is organized into three department:  the Department of Oceanography; the Department of Environmental Science and Engineering; and the Department of Marine Technology and Engineering.  Within the 3 departments the following research labs and institutions are found:  the State Key Laboratory of Marine Environmental Science; the Ministry of Education Key Laboratory of Underwater Acoustic Communication and Marine Information Technology; the Joint Key Laboratory of Coastal Study; the Institute of Subtropical Oceanography; the Coastal and Ocean Management Institute; and the Environmental Science Research Center.  Both our Marine Science and Environmental Science programs are recognized by MOE as top national education programs.   
The degrees options offered at Xiamen include Bachelors, Masters, Ph.D., and Post Doctorate and we offer the following degrees: marine sciences; marine biology; marine chemistry, physical oceanography;  marine physics; marine geology; marine technology; marine biotechnology; underwater acoustics and information engineering; coastal management; marine affairs; environmental sciences; environmental engineering; and environmental management.  The educational resources at Xiamen University include:  a National Base for Higher Education in Marine Science; the National Demonstration Center for Teaching Experiments; the National Specialization with Unique Characteristics of Marine Science; and the National Base for Popularized Education in Marine Science.  Our human resources include 1060 students on campus (560 undergraduates and 500 postgraduates), 104 full-time teachers, and 58 engineers.  Our distinguished faculty have the following accolades:  2 Cheung Kong Chair Professors; 2 Minjiang Chair Professors; 4 professors were awarded Distinguished Young Scholars funded through National Natural Science Foundation of China; 3 New Century Excellent Talents by the MOE Program; 8 New Century Excellent Talents of Fujian Province; 4 provincial-level Excellent Teachers ; NSF-China’s Group of Excellence Project on marine biogeochemistry; and the National Innovation Team of Scientific Research in Marine Science and Environment Study.   Our philosophy of marine science education is to focus on providing quality education and training to high-caliber youths, implementing research-oriented teaching, and producing innovative researchers in ocean science with an international vision.  We have a model of teaching and training talents in ocean science at Xiamen University which is headed by a committee of teaching experts.  Our undergraduate teaching system includes a practical curriculum, a theoretical curriculum, and a shared platform for undergraduates and postgraduates.  Our course instruction includes 3 National excellent Courses, 6 Scholastic Excellent Courses, 3 Provincial Excellent Courses, and 16 Bilingual courses.   Our international collaborations include:  the University of Delaware; University of Georgia; University of Rhode Island University of Washington; Inha University;  Eckerd College, US University of San Francisco;  Lund University, Sweden;  National Sun Yat-sen University of Taiwan; National Taiwan Ocean University; Academia Sinica of Taiwan, Research Centre for Environmental Changes; University Consortium on Aquatic Science (UCAS) (with University of Hong Kong); Hong Kong University of Science and Technology; and City University of Hong Kong.  From 2005, our college has undertaken 18 projects on reform of ocean science education: 2 international projects, 8 national projects, 8 provincial projects. We received the Challenging Cup College Student's Business Planning Competition Awards two times.  Our faculty leads in writing new marine science textbooks.  Regarding the status of our graduates:  30 – 40% percent of our students choose to carry on their ocean science study in universities or institutes either home or abroad; 20-25% work in colleges or other kinds of institutes, companies related to ocean science; 10% work in government; and the rest play important roles in many other fields of the community. 
Our outreach efforts include:   National “908 Special Survey of Coastal Waters”; Polar study; Ocean Survey; and Scientific expeditions in the East China Sea and South China Sea.  Our graduates have performed as well-trained scientists under pressure and earned themselves praise and applause. The educational model of marine subjects and practical education system has been positive counterparts for domestic institutions to follow. Our college undertakes the teacher training and schooling for related domestic colleges and research units.  We also offer Marine and Environmental Science quality education courses and related experimental course for our university. COE students are very active in diverse social activities.  For example, they explain the sea knowledge in "National Marine Popular Science Education Base, Xiamen University " and "Xiamen Underwater World.”  They do a marine science lectures in Xiamen primary and secondary schools.  They also breed water purification technology and technical services for aquaculture farmers.  
We are making efforts to push the ocean education forward, bringing it from colleges and universities to become part of people’s everyday lives. 
09:35-09:55 
Ocean University of China
Huiwang Gao, Dean of College of Environmental 





Sciences and Engineering, Ocean University of China, 





Qingdao, China
The Ocean University of China (OUC) was founded in 1924. It is a comprehensive university with its strength in oceanography and fishery sciences and a national key university in China with “Project 985” and “Project 211.”  OUC consists of 22 colleges and departments that offer 131 programs conferring Master's degrees, 44 programs conferring Doctoral degrees, and 8 programs for postdoctoral research.  Our colleges include the following programs:  Physical and Environmental Oceanography; Information Science and Engineering; Chemistry and Chemical Engineering; Marine Geo-sciences; Fisheries; Marine Life Science; Food Science and Engineering; Medicine and Pharmacy; Engineering; Environmental Science and Engineering; Mathematical Sciences; Material Science and Engineering; Management; Economics; Foreign Languages; Liberal Arts, Journalism and Communication; Law and Political Science; Adult Education; Professional Education; International Education; and Teaching Center for Fundamental Courses. OUC has three campuses: Yushan campus, Fushan (Maidao) campus and Laoshan campus, respectively located in the downtown section and eastern hi-tech area.  The total number of registered students at OUC is 30,311 consisting of 5,984 doctoral or master’s degree students, 13,927 undergraduates, 1,300 international students, and 9, 100 students of continuing educational programs.  OUC has 2,537 faculty and staff members with  7 academicians, Chinese Academy of Sciences and Chinese Academy of Engineering, 4 leading scientists for the National Research Program "Project 973”, 12 professors in Cheung Kong Scholars Programs, 257 Ph. D. Advisers, and Corps of Visiting Professors including 6 Nobel Prize winners. OUC is the cradle of China’s marine professionals.  We boast all programs in oceanography and fisheries at bachelor, master and Ph.D. levels in China: 8 post-doctoral mobile stations; 6 first-level disciplines entitled to confer Doctoral degrees, including oceanography, fisheries, environmental science and engineering, biology, food science and engineering, and atmospheric science; 44 programs for Ph. D. degrees; 17 first-level disciplines conferring Master’s degrees; 131 programs for master’s degrees; 6 study areas ( including 19 programs) to offer Master’s degrees; and 67 programs for Bachelor’s degrees, including those of Science, Engineering, Agronomy (Fisheries), Economics, Literature, Pharmaceutics, Management, Law and Education.  In an overall evaluation of national first-level disciplines organized by MOE 2006 to 2009, OUC consistently ranked high in key ocean science areas among China’s Universities including number one in both Oceanography and Fisheries; number six in both Food Science and Engineering and Atmospheric Science; number nine in both Pharmaceutics and Environmental Science and Engineering; and number nineteen in both Foreign Language and Literature and Law.  OUC has unique strength in marine sciences as we have a combination of marine related disciplinary areas (science, engineering, agriculture, and medicine) but also, we have disciplinary areas in other areas (humanities, economics, management, law, and education).   OUC owns its own comprehensive research vessel, the R/V—“Dong Fanghong 2”.  We also are home to the National Laboratory for Marine Science and Technology (in preparation), Unions of 5 institutions in Qingdao Research Center for Marine Development of China, and the National Center for Marine Drug Engineering.  Again, OUC is the cradle to China’s marine professionals as:  90 percent of Ph.D. holders in oceanography and fisheries in China graduated from OUC;  6 academicians in oceanography and fisheries; Administrators of the State Oceanic Administration; the first scientist to reach the South Pole; the first Chinese scientist to investigate the South Pole on foot; the first Chinese scientist to reach both the North and South Poles; 68 percent of the winners of National Foundation Awards for Distinguished Young Researchers in oceanography; and 46 percent of the winners of National Foundation Awards for Distinguished Young Researchers in fisheries.  OUC has an international development strategy of building a high quality university with its own characteristics. We have agreements with 126 institutions from over 20 countries including: IAMRI (International Association of Marine-Related Institutions ); Sino-US Ph. D Program in Marine Sciences; Sino-German Initiatives on Marine Science; China-U.S. “10+10”Joint Res. Alliance; Sino-French College for Doctoral Studies; Sino-French College for Engineers; EU Int’l Fisheries Research Program; and Confucius Institute at Texas A&M University.  Our Joint Program for Ph.D. Students  with Texas A&M University includes Ph.D. Students in Marine Sciences at OUC (Year 1), and then, research for their thesis (Year 2 and 3).  This is a joint academic committee by both universities with a co-chair and joint degree system involving professors from both universities who jointly apply for projects.  Are joint program for Ph.D. students at Auburn University includes the following:  Ph.D. students in fisheries science; OUC doctoral candidates at OUC (Year 1); Complete study and research for Ph.D. theses at Auburn; and 21 credit points recognized by Auburn Dual degree.  Our joint program for undergraduates at U.S. University includes:  Undergraduates in Economics and Management; OUC students sent to study at UA; Model: 1+ 2+1; Curriculum jointly built and credit points mutually recognized; and Bachelor’s degrees are granted by both universities.  We also have a conceptual joint master program with Sin-German Institute on Higher Education in Marine Sciences (www.ouc.edu.cn.sinogerman).  
In closing, the undergraduate students in university/college are about 19 M (6.5M/yr enrolled students).  While middle school students are about 70 M.  Students under compulsory education are about 153 M.  As the first step, the 10% university students should be the focus of COSEE China.  Our proposal for COSEE China is:   
· To improve the ocean science education on the undergraduate level

· To develop the linkages between the university and high/middle school

· To work with Educational (Advisory) Steering Committee on Marine Science and Engineering

· To start ocean-related education and learning in well selected schools 

· To push the central government to make budget for COSEE-China

A special announcement:  OUC propose to host an International Workshop on Marine Related Interdisciplinary Education at the end of 2010 or the beginning of 2011.    
09:55-10:15
Tongji University
Daidu Fan, Prof. of Marine Geology School of Ocean and Earth 




Sciences, Tongji University, Shanghai 
Tongji University is a State Key Laboratory of Marine Geology located in Shanghai.  But, who will save the sinking Shanghai?   Most area of the low lying deltaic plain of Shanghai is below 3-m elevation and without it’s seawalls, the downtown area would be flooded twice everyday by flood tides.  With rising sea level and sinking deltas who is going to save the people from the sinking Shanghai?  Regarding the history of Tongji University, it was firstly built by a German medicine doctor, and was a medical school for training students to become professional to save peoples’ life.  Our logo looks like three monkeys in the same boat, so they should work together to get boat float and move.  As human beings, we should know this much better than monkeys! Tongji means that we are all in the same boat and so, we should help each other.  The boat of Tongji is right there to sail Shanghai people from the land to be flooded in one day and the School of Ocean and Earth Sciences is created to take the responsibility to train the sailors for the Tongji boat.    In 1975 the Department of Marine Geology was established and later in 1992 we became the Laboratory of Marine Geology for MOE.  In 2001 the School of Ocean and Earth Sciences was created and in 2005 we became the State Key Laboratory of Marine Geology.  We have 64 faculty and 18 staff members with a majority (~ 80% under the age of 45 years old).  Each year, we recruit about 60-70 Bachelors students, 40 – 50 Masters Students and ~ 20 Ph.D. students.  Our research programs include the following:  Paleoceanography; Coastal Geology; Tectonics of Continental Margins; Marine Geochemistry; Marine Biology; Applied Geophysics; Geoinformation Science and Technology; and Seafloor Observatory Systems.  Our major research focus in paleoceanography is the late Cenozoic paleoceanographic and East Asian monsoon evolution in the South China Sea, carbon cycles in the western Pacific warm pool, and the role of low-latitude ocean in the Earth climate environment system.   In coastal geology we focus on the following research areas:  High-resolution sequence stratigraphy in response to quaternary glacial sea-level cycles; sediment geochemistry linking the source to the sink; vulnerability of China’s coast in response to global change; and interaction between organic matter and clay minerals and their implications on buried carbon pool.  In Tectonics of Continental Margins our research interests are in:  evolution of passive continental margins and marginal seas in the Western Pacific; petroleum reservoir forming dynamics, tectonothermal evolution, and prototype basin analysis; and uplift and exhumation history of the orogenic belts.  In applied geophysics our major focus is:  Seismic wave propagation and its numerical modeling; Seismic data processing and interpretation; and gas and oil field exploration.  We are also interested in a coastal and ocean observation network with WHOI where mega data is open to the public.  On May 14, 2007 and on Tongji’s 100th year anniversary, the Chinese Premier visited our department.  In 1998, China joined the Ocean Drilling Program as an Associate Member. In 2003, China became Associate Member of the IODP, and the IODP-China Office was set up in our Laboratory.  Our Department of Marine Geology is involved with bilateral cooperative projects and offers research grants for visitors from western Pacific countries.  We participated in the Sino-French joint expedition: MARCO-POLO Cruise which was a series of 3 paleoceanographic cruises to the South China Sea and adjacent seas spanning from May 2005 through June 2006.  We recently submitted an NSF proposal titled Hurricane PIRE:  a U.S. – China Partnership in Hurricane Environmental Research and Education which partners with LSU, Tongji University, Fudan University (Shanghai), Institute of Geology and Geophysics (Beijing), and The Chinese University of Hong Kong.  We are home to a Deep Sea exhibition hall, Undersea.  The exhibition hall was opened on Dec. 7, 2008, being the first one in China on deep sea science and technology. It consists of several parts: exploration history and advanced technology, resources, submarine observation system, dynamic seafloor, hydrothermal and deep biosphere.  The exhibits include:  physical models of hydrothermal vents; a model of a submersible vehicle; and crystalline microfossil corridor.  Thank you.  
 10:15-10:35
Nanjing University 
Chendong Ge, Prof./Deputy Director, The Key Laboratory of 




Coast and Island Development, Ministry of Education and 




Department of Coastal Ocean Sciences, Nanjing University

The main ocean science education takes place in the Department of Coastal Ocean Sciences, School of Geography and Oceanography.  There are 5 PhD students, 10 Masters students, and 15-20 Bachelor students in the coastal study area in physical geography, marine Geology, and marine sciences respectively.   The students in Nanjing University were chosen from top 5 in per thousand candidates who passed the University Entrance Examination. Those students in marine sciences studied in the fundamental school in our university in the first two years, got a strong fundamental subjects training in mathematics, physics, chemistry, biology and computer science, etc.  During their second year, they From the second year, students began to learn marine science subjects such as: Introduction to oceanography; marine geology; physical oceanography; marine chemistry; and marine biology.  They also study other subjects related to the ocean sciences:  Introduction to geology; physical geography; atmospheric sciences; environment sciences; and hydrology.  There are full geo-science disciplines in Nanjing University.  Our ocean science research includes the Coastal Geomorphology study group started at 1960s; the Centre of Marine Sciences that began in the middle of 1980s; the State Pilot Laboratory of Coastal and Island Development that began in 1990; and in 2000, Nanjing University became the MOE Key Laboratory of Coastal and Island Development.  Study areas focus on:  Land-sea interaction, including river-sea interaction, coastal landscape formation and evolution, and coastal ecology system;  Coastal Ocean dynamic processes and their resource and environment response, including sediment and geomorphological dynamic process, coastal and Island development, environment protection and Vulnerability of coastal systems and hazards to human societies;  and Earth system behavior and globe change related to coastal ocean, including sedimentation system and sediment record process, polar coast and globe climate change record, and margin sea evolution dynamics.   Relative to our study on river-sea interaction and plain coast development, we know that the river –sea interaction played a very important role in the development of coastal plain, plain coast and accumulated continental shelf.  The river is the main channel of land-sea interaction.  More than thousand rivers flow to the sea in China. The sediment discharge was up to 2.01×109 t/a.  Dam construction occurred in the Upper and Middle River and water flow and discharge decreased resulting in changes in the delta and plain areas. North Jiangsu coastal plain used to be a palaeo embayment, developed gradually from sand barrier lagoon under the interaction of Yangtze River and Yellow River, and also the accumulated radiant sand ridges which dominated by sediments from ancient Yangtze River. During Quaternary, they suffered impacts from the sea environment for 4 times.  This same research can be applied to current harbor construction in plain coast in Yangkou Harbour and Caofeidian by using geomorphological stability modeling techniques.  Nanjing University also has ocean science research in other schools:  Coastal wetland ecology in School of Biology; Air-sea interaction study in School of Atmospheric Science; Marine geochemistry in School of Earth Sciences; and Marine Environmental Chemistry in School of Environmental Science.  Thank you.  
11:00-11:20
Peking University
Liping Zhou, Prof. /Executive Deputy Director, Center for 




Ocean Research, Peking University
Peking University was founded in 1898, and currently there are 30,000 students (with affiliated Middle-High School, Primary School and Kindergarten).  We have a lovely campus but, no ocean.  We are a passage to the ocean so, on 2009-12-11, a workshop on ocean research was held at PKU which was organized by the Academy for Advanced Interdisciplinary Studies of Peking University.   Distinguished professors from a variety of disciplines attended (law, pharmaceutics, engineering, environmental science, engineering, biology, physics, and earth sciences).  The following questions examined at the workshop:  Why PKU didn’t do ocean research; What is the background, present status, opportunities and challenges of ocean research at PKU; and is there really a need for setting up PKU Centre for Ocean Research.  The following major barriers were identified:  Lack of academic/disciplinary basis; Beijing is too far from the ocean; a lack of relevant expertise; unable to compete with marine universities; and unable to obtain samples.  The following lessons were learned:  Beijing is not too far from the ocean; ocean related research has a interdisciplinary nature;  strategic planning and investment for ocean research in other countries is occurring; there are current challenges and frontiers in Earth Science (over 40 years international collaboration on deep sea drilling: DSDP, ODP and IODP).  On 2009-12-28, an application for setting up Centre for Ocean Research, at Peking University signed by 22 faculties from 8 colleges was submitted and ocean education was put into action.  In 2009, Peking University held a series of lectures titled “Going to the Ocean.”   On 2009-7-18, a crew consisting of Peking University students and faculty members went to sea (S. Pacific) on the RV COMRA DY115-21 and a variety of marine samples (zooplankton, benthos) were collected.  In summary, there is motivation for ocean research at PKU as there is an urgent need to understand changes in the ocean and improve our knowledge of their consequences (e.g. the ocean's balanced physical, chemical and biological processes are being disrupted by humans and how fast and how can we  adapt ).  Our current research interests and activities include:  marine life and environmental systems; ocean resources; deep ocean geodynamics; law of the sea and international relationships; and ocean technology and engineering.  Peking University is a passage to the ocean.  We are looking forward and have a vision for first-class science with excellent people of all ages, and good funding.  There is a major potential advantage of Peking University as we have bright young people who possess high-level interdisciplinary backgrounds.   Previously in 2004, ocean science teaching a Peking University consisted of two courses for all undergraduates (intro to oceanography and coastal environments).  Our future ocean science plans at Peking University does/will include the following:  a Coordinated reorganization of ocean-related courses for undergraduates and post-graduates; Curriculum development for undergraduate major in ocean studies; Development of designated undergraduate research projects in ocean science; and contribution to COSEE-China development.
11:20-11:40
Zhejiang University  
Ying YE, Dr. Prof., Vice Dean, Dept. of Ocean Science and 




Engineering, Zhejiang University, Hangzhou, China
Established in May, 2009, the Department of Ocean Science and Engineering (DOSE) is the youngest department at Zhejiang University.  The faculty comes from different departments (Mechanical Engineering, Civil Engineering, and Earth Science) with a majority specializing in engineering and technology.  Currently, there are four institutes:  (1) Institute of Underwater Technology and Ship Engineering; (2) Institute of Ocean Resources; (3) Institute of Port, Coastal, and Offshore Engineering; and (4) Institute of Physical Oceanography.  Dose offers or plans to offer in the near future undergraduate courses in:  port, coastal and offshore engineering; ship engineering; ocean technology; offshore petroleum; acoustic engineering; and marine geology and biology.  Additionally, the following post graduate courses are offered:  offshore engineering; ship engineering; ocean technology physical oceanography; marine chemistry; acoustic engineering; marine geology; and marine biology. Our recent research projects have focused on chemical sensors; hydrothermal sampler; gas-tight profile seawater sampler; pressure piston corer; contactless signal & power transmitter; and marine geology and marine biology.  Our chemical sensor research is a joint project with MU and in 2004 the sensors were used on the RV Atlantis/Alvin AT7-11.  As the chemical (& physical) sensors towed over the seafloor, in 23/Aug/2008, a H2S and Eh anomaly was found over EPR by the chemical sensor. It is confirmed by video camera and TV grab that this anomaly is caused by a hydrothermal vent.  Additionally, on 26/Aug/2008, a group of hydrothermal vents have found on the IOR, because of the anomalies recorded by our chemical. Our hydrothermal sampler (C. Yang, et al, 2008) was successfully tested in Cruise KNOX18RR, July-August/2008.  Our gas-tight profile sea-water sampler: tested in cruise HY4-2009-2.  The volume is allowed to inflate; volatile component will not escape from the tank.  The sampler was test by cruise HY4-2009-2, in May/2009 on South China Sea. Compared with conventional sampler, dissolved gas separated from the novel sampler is much higher.  Lastly, our contactless signal transmitter was used for seafloor sampling and sensing devices.  The power and signals are transmitted by electromagnetic coupling, instead of wet plug.  DOSE will conduct research on our newly designated research island with labs on the waterfront.  
International collaboration is welcomed and we are ready to do our best for COSEE China including a Students’ exchange program, faculty members’ training, scientific collaboration, and Joint Projects/Cruises
13:00-14:00
Leadership Strategy: Participants develop the key elements of an implementation 

plan

14:00-15:00
Finalizing the Plan: Participants review and finalize the leadership strategy and 

implementation plan 

15:00-16:00 
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accountability

16:00-17:00
Next Steps & Follow Up: 
Participants review commitments and action items 





and agree on next steps

COSEE-China Proposal (Draft 3.9.10)
Purpose: Increase public awareness about the ocean and increase pipeline of high quality graduate students.

Advantages: Culture of the ocean, many undergraduate students, existing US COSEE Network.  University-affiliated high schools and middle schools.  

Barriers: Large class sizes, teaching to the test, no history of working in K12 schools.  Matching graduate students with jobs.

Actions:  

Short Term (First Year)
1.) Send representatives to May COSEE Network Meeting and November COSEE Council Meeting

2.) Assign a representative for each of 7 Universities to be COSEE-China liaison to the university.  Meet every 6 months to develop a proposal to NSFC.

3.) Assign 2 people (Xiamen, OUC) to co-lead COSEE-China.

4.) Continue discussions with NSFC and SOA.  Develop COSEE-China proposal.

5.) Send small team of 2-5 COSEE education specialists to Xiamen and Qingdao (and other Universities) for 1-2 weeks to run workshops.

6.) Assign one person to explore coordination of all existing undergraduate and graduate exchange opportunities (research and education).

7.) Develop COSEE-China website to share information within the network and with US COSEE network.  Link COSEE-China website to COSEE.net.  

8.) Establish liaison in US to work with COSEE-China developments.

Medium (Years 2-3)
1.) Develop Ocean Literacy (considering Ocean Culture) document in China.

2.) Offer Communicating Ocean Sciences course in China.

3.) Establish Central Coordinating Office (1-3 people) to develop COSEE-China network and begin offering programs.

4.) Establish funding mechanisms to support Ocean Science Education efforts.

5.) Share COSEE-China experiences with US COSEE.

6.) Establish professional development in Ocean Science content and Ocean Science curriculum for University affiliated high schools and middle schools.

7.) Pilot partnerships with aquaria, camps, and other informal learning organizations.

8.) COSEE-China becomes core member of COSEE Council helping to establish direction of COSEE network.  

Long Term (Years 4-10)
1.) Include informal learning organizations in COSEE-China network.

2.) Expand COSEE-China with more interested university/formal/informal partners.

3.) Affect policy decisions with COSEE-China efforts.

4.) Establish careers in between education and research.

5.) Institutionalize efforts in Ocean Science Education.  

6.) COSEE becomes model for cultural exchanges between US and China.

7.) International COSEE Centers form robust, international opportunities for students around the world. 

8.) Research studies of COSEE published. 

9.) Ocean Science curriculum and standards spread to many other K-12 schools. 

APPENDIX

List of COSEE China Workshop Participant List:  

1. Carrie Armbrecht

University of Maine 
Masters Student 
Climate Change Outreach
COSEE-Ocean Systems, facilitator

carrie.armbrecht@maine.edu

2. Ge Bai 
Bureau of International Cooperation, NSF-China

Deputy Director 
baige@nsfc.gov.cn

3. Wenqing Cao

College of Oceanography and Environmental Science, Xiamen University

Professor/Associate Dean for Education

Biological Oceanography

wqcao@xmu.edu.cn

4. Yucheng Chai 
Division of Earth Science, NSF-China

Deputy Director 
chaiyc@nsfc.gov.cn

5. Karen Chan 
University of Washington 
Doctoral Student Zooplankton Ecology 
COSEE-Ocean Learning Communities

kychan@uw.edu

6. Huai Chen

Division of American, Oceania and East European Affairs, Bureau of International Cooperation, NSF-China

Director 
chenhuai@nsfc.gov.cn

7. Mingru Chen

College of Oceanography and Environmental Science, Xiamen University

Associate Professor

Marine Fish Biology 
cmingru@hotmail.com

8. Robert Chen

(Workshop PI)

University of Massachusetts Boston

Professor

Carbon Biogeochemistry, Ocean and Environmental Education

COSEE-New England, PI; COSEE-China Workshop, PI

bob.chen@umb.edu

9. Minhan Dai

College of Oceanography and Environmental Science, Xiamen University

Professor/Dean Marine Biogeochemistry 
mdai@xmu.edu.cn

10. Marilyn Decker 
Boston Public Schools

Former Director of Science 

Professional Development Expert

COSEE-New England, curriculum development

mdecker@teachers21.org

11. Ling Ding

College of Chemistry and Chemical Engineering, Ocean University of China

Doctoral Student Marine Chemistry 
dingling83@163.com

12. Laura Dover 
Oregon State University 
Doctoral Student Formal-Informal Education Partnerships

COSEE-Pacific Partnerships

Laura.Dover@smile.oregonstate.edu

13. Linda Duguay

University of Southern California

USC SeaGrant Director

Plankton Ecology,

Ocean Health, Director of Research, Wrigley Institute of Environmental Studies

COSEE-West, PI; COSEE Council, Chair-Elect

duguay@usc.edu

14. Don Elthon

Ocean Sciences Education Division of Ocean Sciences, US National Science Foundation

Program Officer COSEE Program of NSF (US)

delthon@nsf.gov

15. Daidu Fan

School of Ocean and Earth Sciences, Tongji University

Professor Marine Geology 
ddfan@tongji.edu.cn

16. Nianqiao Fang
School of Ocean Sciences, China University of Geosciences

Professor/Dean

Marine Geology, Sedimentary Geology, Tectonics

fangnq@yahoo.com.cn

17. Carrie Ferraro 
Rutgers University 
Doctoral Student Marine Microbiology 
COSEE-NOW, COOL Classroom

fraser@marine.rutgers.edu

18. Kim Frashure 
University of Massachusetts Boston

Doctoral Student Ecosystem Health 
COSEE-New England, teacher, facilitator

kfrashure@comcast.net

19. Huiwang Gao

College of Environmental Science and Engineering, Ocean University of China

Professor/Dean

Atmospheric Deposition to the Ocean and its Ecological Effects, Marine Ecosystem Dynamic Models

hwgao@ouc.edu.cn

20. Zhongwen Gao

Education and Training Center, State Oceanic Administration

Director Environmental Science 
gzhw888@163.com

21. Chendong Ge

The Key Laboratory of Coast and Island Development, Ministry of Education and Department

of Coastal Ocean Sciences, Nanjing University

Professor/Deputy Director Marine Geology 
gcd@nju.edu.cn

22. Jingpeng Guo

Division of Personnel Training, State Oceanic Administration

Deputy Director 
rcpxc@126.com

23. Wensheng Jiang

College of Physical and Environmental Oceanography, Ocean University of China

Professor/ Vice-Dean

Water and Sediment Transportation in Coastal Seas

wsjang@ouc.edu.cn

24. Weiran Li 
Ocean University of China 
Professor/Deputy President

Marine Geology 
liweiran@ouc.edu.cn

25. Wen Li

College of Oceanography and Environmental Science, Xiamen University

Master Student Marine Biology 
liwenmhz@yahoo.cn

26. Xiuping Li

Division of American, Oceania and East European Affairs, Bureau of International Cooperation, NSF-China

liuxp@nsfc.gov.cn

27. Kun Liang

Xiamen University Affiliated Keji High School

Secondary School Teacher 
Educator 
xiamenliangkun@163.com

28. Guanglin Lin 
Qingdao No.39 Middle School

Secondary School Teacher

Educator
 lgl_luck@126.com

29. Min Liu

College of Oceanography and Environmental Science, Xiamen University

Associate Professor Marine Biology &Ecology

minliuhk@hotmail.com
30. Yi Liu

College of Oceanography and Environmental Science, Xiamen University

Doctoral Student Environmental Science 
china_mangrove@126.com

31. Jennifer Martin

Virginia Institute of Marine Science & Thomas Nelson Community College

Doctoral Student & Community College Associate Professor

Biology of Fishes 
martinj@vims.edu

32. Jianguo Ren

Ocean Science and Polar Science Program, Division of Earth Science, NSF-China

Director Geochemistry 
renjg@mail.nsfc.gov.cn

33. Ari Daniel Shapiro

Woods Hole Oceanographic Institution

Postdoctoral Fellow

Marine Mammals,

Producer of Ocean Outreach Media

COSEE-Networked Ocean World 
ashapiro@whoi.edu

34. Eric Simms

Scripps Institute of Oceanography 
Science Educator

Ocean Literacy, Communication Ocean Sciences

COSEE-California; formerly COSEE-Mid-Atlantic

esimms@ucsd.edu

35. Walker Smith

Virginia Institute of Marine Science, College of William and Mary

Professor

Phytoplankton Ecology, Polar Biology 
wos@vims.edu

36. Wenhong Song

Centre for Enhanced Teaching and Learning, Ocean University of China

Professor/Director Educator 
cbsswh@ouc.edu.cn

37. Lundie Spence 
South Carolina Sea Grant Director, COSEE Southeast

Ocean Education, Diversity

COSEE-Southeast, PI; COSEE Council, Chair

Lundie.Spence@scseagrant.org

38. Xuchen Wang

(Workshop Co-PI)

University of Massachusetts Boston Research Scientist Organic Geochemistry

COSEE-China Workshop, Co-PI 
xuchen.wang@umb.edu

39. Kaishun Wang 
Qiangdao No.2 Middle School

Secondary School Teacher

Educator Cistron_wang@hotmail.com

40. Guihua Wang

College of Oceanography and Environmental Science, Xiamen University

Master Student 

Environmental Management 
samuelwang@xmu.edu.cn

41. Lu Yang

College of Oceanography and Environmental Science, Xiamen University

Undergraduate Student

Marine Biology 
yanglu880907@gmail.com

42. Ying Ye

Department of Ocean Science and Engineering, Zhejiang University

Professor/Deputy Dean Marine Geology
 gsyeying@zju.edu.cn

43. Meixun Zhao

College of Chemistry and Chemical Engineering, Ocean University of China

Professor

Organic Marine Biogeochemistry, Isotope Biogeochemistry

maxzhao@ouc.edu.cn

44. Liping Zhou

Centre for Ocean Research, Peking University

Professor/Executive Deputy Director Ocean-land Correlation,

Biogeochemical Proxies for Climate Change

lpzhou@pku.edu.cn

45. Representatives from Ministry of Education

(To be confirmed)
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