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Sea Grant educators have been modern pioneers in ocean science education. Over 40 years ago, Sea Grant extension programs on all U.S. coasts, including the Great Lakes, independently and collaboratively generated projects to help introduce citizens to local and regional marine environments. The goal was, and remains, to building knowledge and appreciation of the importance of the coast and ocean to our economy and ecosystem health. Sea Grant’s marine education program was concurrent with the environmental education movement that began in the 1970s, but Sea Grant education was and still is unique, primarily due to the Sea Grant mission to support, conduct, and interpret research in the service of society. This direct connection with current, sound science gave Sea Grant education programs credibility and vitality that few other environmental education programs could match.

Sea Grant’s long history of leadership and innovation in ocean education gives us a unique perspective. We have seen major growth in ocean science education efforts, both within our Sea Grant programs, and with new educational initiatives at all levels, from local to international. Federal agencies including NASA, NOAA, and NSF have generated comprehensive programs to address ocean education nationwide. At the same time, we have witnessed an exponential growth in unintended negative impacts on our ocean, coasts and Great Lakes resulting from population growth and over-exploitation of resources. It is apparent that the lessons we have taught have not lead to a citizenry which understands the complexity of our relationship with the ocean, and uses its resources in ways that are healthy, ethical, and sustainable.

As this statement is being written, the Gulf of Mexico is experiencing the impacts of a three-month long, massive oil leak resulting from human activity. This disaster emphasizes the need for a highly technical ocean workforce of scientists and engineers with skills and forethought to build better tools and methods for oil extraction. However, the Gulf oil incident also represents our failure as educators to build awareness of and responsibility for our ocean nationwide, in the government and in the private sector. This disaster should convince us all of the need to focus keenly on our future ocean education strategies. 

These are questions that have national importance: How can we foster in all our citizens a better understanding of the ocean and its connections to land and to humans?  How can we build a highly trained workforce to address potential problems in the future? How can government and industry combine forces to support increased educational efforts?  What has worked, and where have we failed? What do we want our relationship with the ocean be a decade from now?

-------------

Continue efforts to create Ocean and Great Lakes literacy in all levels of formal education. Although this approach has been critically underfunded for years, increasing the inclusion of current ocean science in K-12 formal education curricula is one of the best ways to build a basic understanding and appreciation of the ocean, coasts and Great Lakes across the entire country, potentially reaching students and teachers in all our nation’s ethnic and cultural groups. Much ground work has been already been done in this area by the ocean education community, with the development of the Ocean Literacy Principles and Fundamental Concepts and the OL Scope and Sequence guide, and the Great Lakes Literacy Standards. These documents are currently serving as tools to provide input to the Core Science Standards being proposed nationally at this time. www.coexploration.org/oceanliteracy
Increase the role of informal/free-choice education

Because science centers, aquariums and zoos receive well over 200 million visitors annually, these informal education facilities have a ready audience for ocean and Great Lakes education. We need to ensure the application of current science content and effective educational pedagogy into informal science programming. In addition, the potential of social media in free-choice ocean science learning needs to be studied. Social media has a very wide reach, and we need to investigate how these popular communication tolls can result in meaningful and long-term impacts in ocean literacy.

Build an educated and engaged citizenry in ocean science in non-coastal states and rural areas. While much of our population lives in coastal areas, the populations of non-coastal states have a major impact on the ocean. They are generally not aware of the benefits they receive from the ocean, nor of their responsibility towards a healthy ocean.  

Create targeted projects to reach under-represented groups through the use of traditional and indigenous knowledge, and place-based information. The science and resource management communities are becoming more inclusive regarding the use of traditional ecological knowledge. Traditional and place-based knowledge systems related to the ocean, coastal and Great Lakes environments provide empirical information that should be valued and incorporated into education as well. Engaging members of indigenous groups through internships and field-based learning activities could help us reach the long-term goal of increasing diversity in ocean-related careers, as well as enriching the knowledge and perspective of learners from all cultural backgrounds.

Continue and expand our successful efforts in improving scientists’ ability to communicate with non-scientists. COSEE-based projects such as “Communicating Ocean Science” have created  new audiences, particularly among graduate students, for ocean education strategies in universities, ocean science research institutes, and federal ocean agencies. This interest bodes well for a future generation of scientists who have the interest and skills to interpret ocean and coastal science to a broad audience.
Emphasize the role of technology and engineering in improving the health and conservation of our  our ocean, coasts and Great Lakes.

“STEM” education is being infused into  K-12 and university curricula nationwide. This can create a better awareness of how humans could mitigate and prevent the negative impacts of our resource use, 
Invest in major independent educational research efforts to determine the effectiveness and impact of all types of ocean and Great Lakes education programs. There has been a great deal of standard program evaluation among various nationally funded ocean education projects, but there is still a lack of independent, scholarly inquiry related to ocean education methods. We need to build the body of research-based knowledge on effective practices, particularly in areas of greatest need, such as reaching under-represented groups, and in creating long-term impacts on behavior and attitudes toward the ocean and Great Lakes resources. This research could also inform educators with validated tools for measuring ocean literacy among teachers, students, and all citizens.

The goals stated in this vision paper could be reached through a well-funded national program using existing networks of diverse academic institutions, government agencies, and private sector entities. This model, already established notably by Sea Grant programs and COSEE, can provide direct connections among citizens, educators, the research community, local government, federal agencies, and industry. This network can develop activities that focus not only on  local coastal issues (e.g., shoreline change, fisheries, water quality, community resilience,workforce development, natural hazards), but can include larger research agendas, such as polar research, IOOS/OOI, ocean/atmospheric connections, and climate change. Funding for funding from NSF, NOPP, and other federal agencies, coupled with funding from the private sector, will be needed to create such a broad and rich program. The need is great, the groundwork has been done, and the expertise and enthusiasm for this undertaking is there for us to employ. The time is right for us to achieve our vision.
