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Presentation Notes
This presentation will strive to not only describe Ocean Literacy but also the  process that hundreds scientists and educators have been involved with 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 science education in the U.S.  We have reminded ourselves that the ocean has a unique sort of inspirational charisma found only in a handful of areas of study.But first let’s start with acknowledging the organizations that led and supported this effort. Their logos appear here.  Special thanks goes to Peter Tuddenham and the rest of his team at the College of Exploration who have  not only contributed substantively to the process but also have provided all of our technical and on-line support.



The Context

 The ocean covers over 70% of the planet and defines 
everything about it

 Over half of the U.S. is underwater
 Most of the oxygen on earth is produced in the ocean
 The ocean regulates weather and climate
 The ocean allows for life to exist
 The ocean drives our economy ($43B in CA alone)
 Hurricanes, Tsunamis, Polar Bears. Seen Inconvenient 

Truth?  Hello?
 And yet…
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The ocean defines everything about our planet.  It is so obvious to us who are involved in ocean education, why understanding and protecting the ocean is so critical to the future health of our planet. And environmental concerns aside, the ocean provides over $43 billion per year to the economy in California alone.  So, sometimes it is difficult for us to understand how we got quite where we currently are…



The Challenge

• Ocean topics don’t fit neatly into Bio, 
Chem, Phys disciplines, mostly ignored in 
US K-12 education.

• There was no consensus on what was 
important to include in the classroom.

• The American public was largely ignorant 
of the importance of the ocean in their 
lives--negative feedback loop.
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When the National Science Education Standards came out in 1996, members of the ocean sciences and ocean education communities were dismayed to find that there was little mention of ocean topics in the content standards.  As a result, most state standards do not include much about the ocean, coasts, or watersheds. Consequently, understanding about these ocean topics were ignored in most K-12 classrooms.  There are exceptions of course…but without a coherent framework of concepts and messages, the ocean educators and ocean scientists began to realize that these topics would remain on the margins of teaching and learning about science.  As marine educators, we frequently found ourselves complaining about the absence of ocean concepts in the curriculum and we were just as frequently asked back, “Well, what about the ocean IS missing?  What SHOULD be taught.”  And of course, we had no consensus about what the answer should be.  The absence of ocean science in schools resulted in a generation of Americans largely ignorant of the importance of the ocean, which in turn, has made it even more difficult to convince the adults to insert ocean concepts into future standards.



A Sorry State of Affairs
 No systematic teaching 

about the Ocean in 
places like CA and HI, or 
anywhere else!

 “Marine Education” 
marginalized, localized 
and idiosyncratic

 Perceived lack of rigor 
and innovation--science 
ed reform left marine 
educators behind
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How could it be that in states like California, Hawaii and (list other states from study) , the ocean is not systematically incorporated into the curriculum?  Study confirms that ESS is not well represented in the state standards and of the elements of ESS studied (list them…), OS is least well covered of any of them.Marine education had become marginalized.  When it was taught, it was often presented in a very local context: if you live in “maritime community” or if you live near a wetland, then of course you might teach a little about your local context, but this resulted in a somewhat idiosyncratic presentation of ocean concepts.  So, there grew a perception that marine educators were neither on the cutting edge of scientific discovery nor on the cutting edge of innovation in pedagogy.  The science education reform movement left us behind.



The Response
• COSEE Network, NMEA, National Geographic 

Society, NOAA, College of Exploration, LHS, Sea 
Grant, and others agreed to work together

• A mechanism was developed to build consensus:
• Inclusive, democratic, transparent process
• Work mostly done online
• Built on and credited past efforts
• No institutional ownership
• Institutions lent authority and credibility
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So, our organizations came together to address this challenge.  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 resources to travel to meetings, but we quickly learned that the on-line context supported the inclusivity, democracy and transparency of our work. We knew that other, smaller efforts to define ocean literacy for a particular situation or project had taken place before, and we decided that this work must build on and credit all past efforts.  We wanted no one to feel as though their previous work had been left out or ignored. 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.  Our goal was credibility not credit.



Action
• An online conference was sponsored to 

solicit input (Oct. 2004)
• Face-to-face meeting with iterative

feedback online (Feb. 2005)
• Special Scientific Review
• Public Peer Review
• Agreement was reached in several key 

areas
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We held a 2-week on-line conference attended by about 100 scientists, educators and policy makers.  We had endless lively discussions and debates about what it is that we thought was essential to teach about the ocean.  A small group then met in Berkeley, California and took the hundreds of pages of input that resulted and synthesized and summarized them into a document that we felt was representative of what we had heard. We went through several iterations on-line, and then called for a special scientific review by a small panel of well-known, well-regarded scientists that had not previously be involved in the process.  Once we were confident that the content was reliable and rigorous, we posted the draft for a large-scale on-line public peer review.  By this time, there was already nearly universal agreement about the big ideas that were included.  There was still discussion and quibbling about some of the wording and about some of the details of the science, but we did reach agreement!



The Result

• Ocean literacy was defined

• Essential principles were identified & 
supported by fundamental concepts

• These principles & concepts were aligned to 
the National Science Education Standards

An archive of this conference can be seen at 
www.oceanliteracy.net
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Please visit this web site for the most up-to-date version of the document.  While the definition and Essential Principles will not change much in the near future, the wording of some of the fundamental concepts probably will.  We prefer people link to this site than post documents to their own lest they become obsolete.(next slide)

http://www.oceanliteracy.net/


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.
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There are 3 components to this definition…and the tagline is meant to get to the crux of the matter. 



“Ocean literacy is an understanding of 
the ocean’s influence on you and your 

influence on the ocean.”
Seven Essential Principles:
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.

Presenter
Presentation Notes
And here are the Seven Essential Principles of Ocean Literacy.  It is notable that we consciously decided that the word “ocean” will always be used in the singular form, never plural. This is to use the power of our every day language to emphasize and reinforce the importance of the first Principle.  There is only one ocean, one interconnected body of water that all people, all living things share and depend on.



Alignment to the NSES 
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This is the cross-walk of the fundamental concepts with the National Science Education Standards.  You can see from the chart that:There is generally a strong relationship between general science concepts and ocean science concepts--it’s not trivial; We used some discretion--only strong connections received a dot;3. Ocean sciences are interdisciplinary and integrative4. The chart is not particularly helpful to teachers or curriculum developers at a specific level. Each ocean concept is aligned to many standards in many disciplines at many grade spans, and each standard can be addressed by many different ocean concepts across several principles.  So it is difficult for a teacher to know what to teach about a particular ocean concept at a particular grade span.So, we developed another more detailed tool, and Ocean Literacy Scope & Sequence for Grades K-12.



A Scope & Sequence
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The first step in making this useful for teachers is to Identify the Scope:  the concepts and subconcepts that form the basis for understanding the content of the Essential Principles, Fundamental Concepts, and Supporting conceptsNext,  it is necessary to map out the Grade levels where these are best taught and to what depth.  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.  If you are a 2nd grade teacher and want guidance about what to teach about Principle 1, you click here (on Principal 1 in the slide) and go to…



A Conceptual Flow from the 
Scope & Sequence
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A particular, specialized form of a concept map called a conceptual flow.  Bigger more important concepts are at the top, smaller supporting ideas and facts are lower down.  The concepts build developmentally in a sequence or flow generally from top to bottom and from left to right.  Solid arrows represent strong connections, dotted arrows represent weaker connections.  Green boxes represent connections from one principle to another.



Activities & Impact To Date
 Presentations at MTS, NSTA, CSTA, HSTA, ASLO, 

AGU, NMEA, COSEE mtgs, NSTA “blue planet” issue
 NOAA Environmental Literacy Grants
 Conference on Ocean Literacy in DC; International 

Pacific Marine Educators Conference in Hawaii
 Workshops on translating EPs for public audiences 

visiting aquaria, zoos and museums
 Influencing text book: “Life on an Ocean Planet”
 Influencing state standards (MD, SC, CA)

Note your accomplishments on the blog at
www.oceanliteracy.net
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So what are the near-term accomplishments and measurable outcomes of our work?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 and broader impact work. NOAA has created an Env. Literacy Grant program and requires applicants to address the Essential Principles (EP) of ocean literacy.Conference on Ocean Literacy (CoOL) in 2006 in Washington, DC was inspired by OLit EP and FCInternational Pacific Marine Educators Conference in Honolulu January 2007NSTA Science Teacher Journal focused on the “blue planet” and this material is referenced heavily. Outreach to the Free-choice Learning Community: One step in this right direction has been a workshop supported by CORE, Calif. Sea Grant and USC Sea Grant, at Aquarium of the Pacific on translating ocean literacy EPs for public audiences in southern CaliforniaCalifornia Ocean Communicators group is translating EPs for public ocean messages, and has begun a mass media “Thank you, Ocean” campaign.Influencing text books:  One early success…most asked for by inland statesLife on an Ocean Planet text book by Current Publishing promotes EPs and FCs with promotion of their materials (in FL, NY and elsewhere). Influencing state frameworks:Several states are using the framework to increase ocean concepts in their K-12 standards and instructional materials. (SC, Maryland, CA) Other Anecdotal Evidence of Impact of this MaterialBrochure is being used as justification for relevance of marine ed. programs to science educationInternational Pacific Marine Educators Conference (IPMEC) in Hawaii is using the Ocean Literacy framework as a model for countries throughout the Pacific.  Even within NOAA this material is starting to have an impact. The Ocean Exploration program has aligned their curriculum to the Essential Principles.The Sanctuary Program is aligning their sanctuary education programs to the principles.They are being adapted for estuarine-based curriculum that will be used by our research reserves.The Teacher-at-Sea program has used them to link their teacher professional development opportunities with the National Science Education Standards.The Environmental Literacy Grants program in FY 2006 started requiring the incorporation of the 7 Essential Principles.NOAA Education Council is using them as a starting point for finding meaningful and measurable objectives for our education materials.

http://www.oceanliteracy.net/


The “Real” Impact

 Activated the community
Ocean Sciences now have a place at the 

table (a little corner…)
Ocean Sciences is part of the mainstream 

conversation
We have changed the way we think…
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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 a previously not experienced in most of our life times. In ongoing discussions about mainstream science education related to revising standards, developing of assessments, writing new curriculum and texts, ocean sciences now has a small corner at the table.  It is slowly becoming part of the conversation, a foot is in the door, as it were.  Not all the way inside yet, but the foot is in the door.Most importantly, it appears that there is a change in the way we think--a paradigm shift--about the role of ocean sciences in science education.  Changing the way we think is critical and extremely difficult.  So, how has this thinking changed?



(Not so) Old Thinking
 “You could teach all 

the standards using 
ocean examples if 
you wanted to…”

 Great, but no one 
wanted to (except you 
and me)

 “The Ocean is so 
engaging!”

 So is YouTube and 
MySpace
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We used to say, “I know the ocean is not in the standards, but you COULD teach all the standards using ocean examples, if you wanted to…”  Well, that was great but no one wanted to (except us).  We used to say, “I know the ocean is not in the standards, but it’s a hook, it makes science fun, it’s so engaging.”  Well, yes, but so is YouTube, MySpace and Jennifer Lopez.  Those statements are true and valid, even important, but this old thinking led to the a mind set and a perception that the ocean was an enrichment curriculum, fun and engaging, something you could teach after you finished all the important things, or that you could use as a context to dress up your boring curriculum.  It’s not core, it’s supplemental…



New Thinking

 The ocean has distinct, intrinsic, significant 
importance

 The “essential principles” about the ocean 
really are essential, so

 You can’t be culturally fluent or science 
literate unless you are ocean literate

 You would be doing students a disservice 
not to teach them about the ocean
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The new way of thinking is that you cannot be science literate or culturally fluent unless you understand systematically how the ocean works.  We now enter these conversations standing up a little straighter.  We now have a new, prouder paradigm.  This isn’t enrichment, you would actually be doing your students a disservice by not teaching them about the ocean.



Some Examples
 Can’t teach primary 

productivity w/o 
chemosynthesis

 Can’t teach physics of 
sound w/o sound in the 
ocean

 Can’t teach climate 
(change) w/o ocean 
processes

 Can’t teach mollusks w/o 
cephalopods!
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Here are some examples of ocean science concepts that are more than examples of general science concepts.  You actually can’t understand the general science concept without understanding how it displays itself in the ocean.  Students do not have complete understanding of primary productivity unless they understand chemosynthesis in deep sea vents, etc.



Future Steps for Ocean Literacy
• Translate into stories and 

messages for use in free-choice 
learning

• Incorporate into national and 
state standards, assessments, 
and curricula.

• Create tools for educators for 
easy insertion in the classroom 
(e.g. scope and sequence)

• Identify materials to support the 
integration of ocean literacy into the 
curriculum

• Design and deliver teacher 
professional development programs
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Here are some of the directions we are headed in the future.  We are making slow, steady progress on all fronts



What Did We Learn?

The Process is Important!
Collaboration is hard; Struggle makes the 
product better; Consensus is critical!

 But don’t settle for lowest common 
denominator

Don’t stop till the whole is greater than the 
sum of the parts.
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The process brought us together as a community and got everyone pulling in the same direction.  Collaboration is hard, but the struggle over ideas should always make the product better.  Consensus is critical.The danger of collaboration and consensus, is that we risk being reduced to the lowest common denominator.  When that happens, it means we aren’t finished yet.  Don’t stop until the whole is greater than the sum of the parts!



Getting Involved
 Review of the Scope and Sequence
 Identify exemplary materials and activities
 Provide insights and opinions

www.coexploration.org/oceanliteracy

www.oceanliteracy.net

http://www.coexploration.org/oceanliteracy
http://www.oceanliteracy.net/
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