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Presenter
Presentation Notes
Kim/Trish will introduce us.  Sarah will do the first partCatherine will do links in Part 1



Why did you choose to attend this conference?

Our goals for the conference are to ...
• Describe what Ocean Literacy is and how it is relevant to educators in Georgia.

• Share tools for educators–the Ocean Literacy Framework–to help incorporate ocean 
literacy into your practice.

• Help educators get a better understanding of what ocean science concepts are important to 
teach to your learners.

• Engage in activities chosen specifically to build learners’ conceptual understanding.

• Provide an opportunity for colleagues (i.e., you) to share ideas & expertise about how to 
increase learners’ ocean literacy. 

• Learn about opportunities to get involved in promoting ocean literacy.

Take 1 minute to jot down a few thoughts in the chat. 
...Be sure to read what your colleagues post too!

Presenter
Presentation Notes
Take a minute to think about why you chose to attend this conference.  If you’re willing to share, please post your answers in the online chat box.  I’ll pause for a moment so you have time to think.  [time 30 sec].  OK.  So, I’ll now share what our goals for this conference are:  [After participants share, then show our goals.]Introduce OL to you and explore its relevance to your work as educators in GeorgiaWe’ll also be sharing tools and other resources that can help you incorporate OL concepts into your teaching, interpretation, and communications. One purpose of the OL framework is an articulation of the most important concepts for people to know about the ocean and their relation to it. So after tomorrow we hope you leave with a better understanding of what some of those concepts are and have more ease with using some of the tools to explore other concepts further with those you teach. Toward that end we’ll be exploring a bit about each essential principle and demonstrating activities that you can do to build learners’ conceptual understanding.  We also hope this will be an opportunity for you to share your ideas for how to increase learners ocean literacyFinally, we want to tell you about some opportunities for promoting ocean literacy, for example 2021 marked the beginning of of the United Nations Decade of Ocean Science for Sustainable Development (or the Ocean Decade). Ocean Literacy is central to addressing several challenges for the Decade ...and Diana will share more about that opportunity as well as several others in this presentation. 



Agenda

Part 1: History of the Ocean Literacy Campaign 
Introducing the Framework

Exploring Essential Principle 4   

Part 2: Resources, Applications, & Impacts

Part 3: Getting Involved in & Future Directions of 
the Campaign



Part 1
History of the Ocean Literacy Campaign & 
Development of the Framework

- Who has been involved
- The challenge and need for a campaign
- Description & exploration of the Ocean Literacy Framework
- Explore the scope & sequence through EP4

Presenter
Presentation Notes
So in this next part we’re going to look at the history of the Ocean Literacy Campaign - who’s been involved, why it was necessary, and we’ll explore the key components of the Ocean Literacy framework as well. Catherine will do links in Part 1



Who’s Been Involved

100s of individuals and many organizations
See online Honor Roll

Presenter
Presentation Notes
Now for a bit of history of the Ocean Literacy campaign…We call it a campaign because -  like other campaigns (military, political, or otherwise) - hundreds of people and many organizations worked together in an organized and active way toward a particular goal - in this case a goal of building ocean literacy within K-12 and informal education in the United States.  These organizations provided key leadership, staffing and funding that resulted in the ocean literacy framework and many related products that we’ll talk about today.Note to speakers - paste Honor Roll URL in Chat - https://www.marine-ed.org/ocean-literacy/honor-roll



The Challenge

• American public largely unaware of 
importance of ocean in their lives 

• Ocean-related topics were often 
ignored in K–12 classrooms because 
deemed irrelevant to existing national 
education standards.

• Few ocean scientists were involved in 
education & outreach

Presenter
Presentation Notes
Why is there a Campaign for Ocean Literacy? Why did we define it and develop the Framework?Here are three reasons at the time why representatives from Nat Geo, NMEA, Centers for Ocean Science Education Excellence (COSEE), Sea Grant, The College of Exploration and NOAA began working together in 2004 to define what everyone ought to know about ocean sciences by the end of high school in order to be science literate. And that you can’t be science literate unless you are ocean literate.  [Note to speaker:  If you feel your audience needs more context for why it’s important for the public to understand the importance of the ocean to their daily lives, you could use the following text: “The Ocean is the defining feature on our blue planet. All life, including our own, exists because of the ocean. Our lives depend, now and forever, on the health of the ocean.  Understanding the ocean is essential to comprehending and protecting this planet on which we live. The Ocean Literacy Framework presents a vision of an ocean-literate society and outlines the knowledge required to be considered ocean literate.”]



The Response to the Challenge
• Consensus reached... 

• Inclusive, democratic, transparent process, work mostly done 
online

• Built on and credited past efforts  
• No single institution had (or has) ownership
• Institutions, educators & scientists lent authority and credibility

• Developed a definition & the first guide of 7 Essential 
Principles and 44 Fundamental Concepts of Ocean Literacy

Presenter
Presentation Notes
National Geographic’s Oceans for Life project (circa 2002) provided a model for convening the community of educators, scientists and others who were concerned about the public’s lack of knowledge of the ocean’s role in their daily lives. The constellation of organizations shown on an earlier slide provided the backbone leadership ensure that the process was as inclusive and transparent as possible.The result was a definition for ocean literacy (which will show in a minute), 7 “big ideas” or essential principles, under which there were 44 fundamental concepts.Reaching consensus was a lot of work, but the process helped ensure the resulting framework was adopted by many others not involved in the initial development.  And the network of organizations involved also ensured the results of our collective efforts has had longevity.



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.

Presenter
Presentation Notes
So here’s the definition and the 7 big ideas (we call them Essential Principles).Note the use of the word “ocean” in the singular.  This is because there really is only one ocean on this planet and we’re all connected to it.  We wanted the words to reflect that concept even though it flies against convention.Also note that this definition has 3 parts: Understanding alone does not make a person ocean-literate.  One also has to be able to talk about it with others in a meaningful way and apply what you know to making responsible decisions about marine resources and the ocean.



What Else Happened?
• Development of Scope & Sequence
• Revision of the Guide in 2013 & 2020
• Alignment between Ocean Literacy & Next 

Generation Science Standards 
• International Ocean Literacy Survey (IOLS)

Presenter
Presentation Notes
Ongoing US efforts included: Development of Scope and Sequence - how to conceptually build through the grades, Revised the guide in 2013 so that the fundamental concepts reflected new issues and science.Alignment - between the Ocean Literacy Essential Principles and Fundamental Concepts, Scope & Sequence, and NGSS Disciplinary Core Ideas (the content)Development of the International Ocean Literacy Survey (IOLS), translated into 17 different languages. Before we dive into 2 components of the Framework, do you have any questions about what we’ve covered?  [Note to speaker:  If someone asks what the changes were, the answer is: (a) we included a concept about ocean acidification under EP 6, we modified EP 4 slightly and added a concept about how the ocean provided and continues to provide water, oxygen, nutrients, etc. to support life on planet Earth.  This is covered in more detail in 2 slides]



Tools for You to Use
• Ocean Literacy Guide - 2020 version
• Scope & Sequence 
• NGSS Alignment
• IOLS

• Recordings of 2017 Webinars 
• Translations & OL Presentation Kit

“The 
Framework”

• A Handbook for Increasing Ocean Literacy (2021)

www.oceanliteracyNMEA.org

Presenter
Presentation Notes
Tonight and tomorrow we’re going to explore the top 2 in list, but note there are really 4 parts that constitute the Ocean Literacy Framework.Since Georgia did not adopt the NGSS we are not diving into the documents first published in 2015 (and now included in the Handbook) showing the degree of alignment between the NGSS disciplinary core ideas and the concepts in the OL Guide and Scope and Sequence.Some other resources on NMEA web site that are available to you are: recordings of webinars - first two take a deep dive into the scope and sequence and the NGSS alignments.  The third talks about applications of the OL framework in formal K-12 and informal education and communication. The website also provides a home for translations of the OL principles and concepts. - some are direct translations some are adaptations so they are culturally/geographically relevant (e.g., Bay of Bengal).We also have a presentation kit online that provides a basic slide deck, script, process agenda etc in case you want to do a similar presentation to colleagues to what we’re presenting to you tonight. Finally,  you all are the first people to get hard copies of our newest resource - A Handbook for Increasing Ocean Literacy.  These will be provided to in-person attendees tomorrow and online participants after the conference.  This handbook updates some of the articles and tools in NMEA’s Special Report on OL (now out of print) and integrated other resources developed since 2010 (e.g., the NGSS alignments).  There is an accessible version that will be added to NMEA’s website soon.  [next slide]



Exploring the Ocean 
Literacy Guide

Presenter
Presentation Notes
So let’s look at the guide in more depth… 



Ocean Literacy Guide:

The Essential Principles 
& Fundamental Concepts 
of Ocean Sciences

http://www.marine-ed.org/ocean-literacy/guide

Presenter
Presentation Notes
Tomorrow (for those of you in person) you will be receiving a copy of the most recent version of the Guide, version 3.0 with you registration materials. You can also find this online at the URL on this slide. And we can drop that URL in the chat for you right now:  http://www.marine-ed.org/ocean-literacy/guide[next slide]



The Ocean Literacy 
Guide defines ocean 
literacy and presents 7 
big ideas and 45 
concepts supporting 
those big ideas that an 
ocean literate person 
should know. 

Presenter
Presentation Notes
[Note to speaker:  On Friday night, the attendees probably won’t have the hard copies (they will get those on Saturday at the conference venue… so note that they aren’t expected to read the concepts on the slide.] Most of the content  and structure of the guide has remained the same since the first guide was published in 2005.  Inside of the Guide, you find there is a definition of Ocean Literacy.  There are also 7 Essential Principles - these are the big ideas that everyone should know. The definition and those big ideas are still the same ones as published in 2005.  Beneath each Principle are several Fundamental Concepts, which help explain and support the Principles.  Some principles have more fundamental concepts under them than others, and some also could fit under one essential principle as well as another or are related to each other.  In the end, a choice was made not to have a fundamental concept under more than essential principle. The fundamental concepts have also remained largely unchanged with 3 notable exceptions.   We added a third concept under EP4 (which we’ll be exploring later in this presentation);  Under EP 6 (Humans and the Ocean are inextricably interconnected.) we added the concept of ocean acidification in 2013.  Finally in 2021 we amended the first concept under EP7 to say that less than 20% of the ocean has been mapped, observed, and explored. (It used to say less than 5% was explored.)The important thing to know is that if you have older version of the guide much of the content is still accurate and useable but you will be missing a couple concepts and a lot of the context and background information.   Next slide



Exploring the Ocean Literacy Guide

Essential Principle #1
Earth has one big ocean 
with many features 

Image: NOAA, National Weather Service

The Great Ocean Conveyor Belt - The dark blue line 
represents the deep cold and saltier water current; the red 

line indicates shallower and warmer current.

Presenter
Presentation Notes
So let’s start with OL EP #1 - i.e. there is ONLY ONE OCEAN on planet Earth…EP1 - More than 70% of the Earth is covered  by ocean so it really should be called planet ocean.  Note that we emphasize a single ocean, not the basins (which is what we learned in school… and is still emphasized in many official names)  … because we’re all interconnected. Concept 1A notes the different ocean basins and Concept 1C describes the interconnected ocean circulation system.We’re going to explore EP4 later in this presentation and then tomorrow we’ll explore some concepts underpinning the other 7 principles. 

https://www.weather.gov/jetstream/circulation


Exploring the Ocean Literacy 
Scope & Sequence

Presenter
Presentation Notes
OK so now we’re going to look at the Ocean Literacy Scope and Sequence for Grades K12.  next slide



How Was the Scope & Sequence Created?
Goal

• Determine which ocean sciences concepts to include at each grade band to build a complete 
understanding of the Ocean Literacy principles and fundamental concepts by the end of 12th grade

Collaborative grassroots effort 
• Dozens of ocean scientists, science educators (formal and informal), education policy makers, & 

others

Thorough, iterative undertaking
• Multiple draft conceptual flows & reviews over 4 years 

• In-person meetings nationwide; online public/scientist/educator reviews

Completed in 2010
• Ocean Literacy Scope and Sequence for Grades K–12

https://www.marine-ed.org/ocean-literacy/honor-roll

Presenter
Presentation Notes
First of all why create a scope & sequence?  We realized as soon as the ink dried on the guide that we needed to unpack each of those fundamental concepts that are part of the ocean literacy framework.  That meant articulating which concepts should be introduced over the course of Kindergarten through 12 grade to build a learners’ understanding of the fundamental concepts & the 7 essential principles. Like the original guide (EPs and FCs and definition), the scope and sequence for grades K-12 was developed through a thorough, iterative process, that involved the input of many educators and ocean scientists.Look to the “Honor Roll” online (see URL at bottom of slide) for a list of all those who have contributed their time, expertise, and goodwill, much of it voluntarily, to make the Scope and Sequence a reality.[next slide]



Ocean Literacy Scope & Sequence

Presenter
Presentation Notes
Here’s an overview of the scope and sequence as you will find it on NMEA’s web site…Here’s how to navigate it: The Ocean Literacy Scope and Sequence is composed of 28 conceptual flow diagrams (one of which we’ll introduce in the next slide).There is one flow for each principle for each grade band (K–2, 3–5, 6–8, and 9–12) so that’s what the blue-green buttons under each principle lead to. Note that K-2 is on the bottom of the stack and 9-12 on the top, further emphasizing that the concepts taught in earlier grades are foundation to those taught later. Also on this web site (not shown on this slide), the CFDs for all 7 EPs are grouped by grade band instead of by Principle as shown here - providing two ways to access the flow diagrams.Each flow represents one possible way of breaking down and organizing the major concepts and supporting ideas for each principle for a grade band.The conceptual flow diagrams can be used as a suggested instructional sequence, indicator of conceptual progression, and/or organizer of ideas. Therefore, the scope & sequence is not just for formal K-12 education.  NOTE there will be some changes to the NMEA pages re Scope and Sequence CFDs because we found some typos and other errors as we made the Handbook for Increasing Ocean Literacy.  Once NMEA sends out an announcement about the Handbook being online...that’s when you’ll know the ones on the site and the ones in your hand are one and the same.  Hopefully by the end of the calendar year all the different documents will be converted over to the newest versions. 

https://penguin-polygon-hk2y.squarespace.com/ocean-literacy/scope-and-sequence


Presenter
Presentation Notes
[Notes to speaker:  Paste link to this CFD in chat - https://static1.squarespace.com/static/5b4cecfde2ccd188cfed8026/t/5c4a7bfc575d1f6e8aae16d8/1548385279314/3-5+Principle+1+1-10.pdf]�Here’s a quick view of a conceptual flow diagram from the S&S.  Please note that there is not a single conceptual flow diagram for each of the 45 fundamental concepts, but all fundamental concepts are covered by the 28 conceptual flow diagrams collectively. This is because some conceptual flows include more than one fundamental concept, thereby showing the connections between concepts.  About conceptual flow diagrams: The conceptual flow diagrams present an organized progression of ideas, as each flow resembles a map of nested concepts. The biggest ideas are supported by smaller ideas, and those smaller ideas are supported by even smaller ideas - creating a learning sequence as the concepts build on and support one another. Conceptual flow diagrams are intended to be read and taught from top to bottom and from left to right.This diagram is for EP 1 in Grades 3–5:  The Earth has one big ocean with many features.  It is of medium complexity (compared with some for grades K–2 or grades 9–12).Note that if you would like to know more about the education research underpinning this approach to these conceptual flows, take a look at pp. 7-13 in A Handbook for Increasing Ocean Literacy. (Also note the page numbers refer to the printed copy NOT the online PDF which includes versions of the CFDs that can be read by a screen reader.)



Exploring the Scope & Sequence
S&S P1 C strand: a 
particular portion of the 
Ocean Literacy Scope & 
Sequence

Presenter
Presentation Notes
Tiny bit of wayfinding to provide some common language when exploring and discussing the scope and sequence.. This image shows 2 of the 3 strands that make up the CFD for grades 3–5 for Principle 1. The orange circle is focusing on the C strand: Geographic and Geologic Features.Note: This excerpt of the conceptual flow diagram for EP1 grades 3-5 is on p.26 of the print version of NMEA’s Handbook for Increasing Ocean Literacy 



Presenter
Presentation Notes
The figures on this slide and on the following slide label the major components of each flow, using the flow for Principle 1 Grades 3–5 as an example.This is Strand A of the conceptual flow diagram of Principle 1 for Grades 3-5. Here is a breakdown of the components in a strand. The strand is identified by topic for easy reference. The strand begins with a major concept and then nested below are two levels of ideas that support the bigger idea. Supporting ideas can be examples, but not always.[B.3 is connected to A1 not A2… That’s a typo that has existed since 2010!  B3 for grades 3-5 says, “Most of the freshwater on Earth comes from water that evaporated from the tropical ocean.”][next slide]Note: Look at Figure 2 on p.16 in the print version of  NMEA’s Handbook for Increasing Ocean Literacy



Presenter
Presentation Notes
OK. so to summarize… This diagram shows how there’s a progression top to bottom (bigger ideas to smaller) and left to rightLeft to right:  Multiple strands under each big idea.Levels 1-5 show that concepts are on the same level of granularity.Dashed lines show how concepts are cross-linked to other principles.[This is Figure 1 on p.15  in the print version of the Handbook for Increasing Ocean Literacy.  Figure 1’s description in the printed copy: “In this flow for Principle 1, Grades 3 through 5, there are three strands of topics and five levels of ideas. Read the flow from top to  bottom and left to right, from Strand A (A1 to A5) to Strand B (B1 to B10) to Strand C (C1 to C5). Some of the concepts cross-reference other concepts in other principles within that same grade band. These cross-references are connections between principles.”]  



Using the OL Framework with Your Learners
1. Look at the Guide to determine the Essential Principles and 

Fundamental Concepts you want &/or need to address with 
your learners.

2. Then look at the Scope and Sequence for that principle for 
your grade level, and locate the concepts you decided to 
focus on.  

3. Finally, choose an activity that addresses one or more of 
those concepts, following the flow shown in the scope and 
sequence.

Presenter
Presentation Notes
7:45 [Catherine takes over presenting here]So, here’s how we suggest using the OL FrameworkFirst - look at the Guide - ask yourself, what do I want or need to have my learners start to build an understanding about? Perhaps the answer to this question is based on your own interests, and/or the Georgia standards. Then look at the S&S for that Principle at your grade level to find the developmentally/age-level appropriate concepts to address with your specific learners. Remember that the Guide describes what an ocean literate adult should know, but doesn’t provide a roadmap for how to get there. The S&S provides the roadmap that breaks down those ideas into grade level bands. It describes pathways to help your learners start to build conceptual understanding of the fundamental concepts.Finally, choose an activity. Note that we aren’t recommending you start with choosing an activity… instead first look at the big ideas you want them to know, then the fundamental concepts underpinning them, then the grade-appropriate conceptual flow diagram, and finally, look for an activity that addresses those concepts. Now let’s look at this with an actual example (see next slide).



Essential Principle 4 

Presenter
Presentation Notes
We’ll review the process using Essential Principle 4, starting with looking at the Guide for the EP and Fundamental Concepts, then the Scope and Sequence to zero in on the specific grade-level concepts, and finally choosing an activity. This is the same process that will be done tomorrow with all of the other EPs.



EP 4: The ocean makes Earth habitable.
a. Most of the oxygen in the atmosphere originally came from the 

activities of photosynthetic organisms in the ocean. This accumulation 
of oxygen in Earth’s atmosphere was necessary for life to develop and 
be sustained on land.

b. The first life is thought to have started in the ocean. The earliest 
evidence of life is found in the ocean.

c. The ocean provided and continues to provide water, oxygen and 
nutrients, and moderates the climate needed for life to exist on Earth 
(Essential Principles 1, 3, & 5).

Presenter
Presentation Notes
So, first let’s look at the Principles and determine which to focus on In order to meet my student learning objectives. Principle 4 (The ocean makes Earth habitable) jumps out at me as it describes some of the concepts in the standards I need to address - and even better - it provides an ocean focus to the standards if not already there. There are only 3 fundamental concepts for Essential Principle #4. It is small in the number of fundamental concepts when comparing it to other principles, but holds a pre-eminent position as far as importance, i.e The ocean is what made and makes our planet livable. Share the 3 bullets - one at a time. a. Earth originally had an atmosphere of toxic gases. There was no life on land until oxygen became common in the atmosphere through the process of photosynthesis by organisms in the ocean. b. the earliest evidence of life on earth is found in the ocean and the millions of different species on Earth are related by descent from common ancestors that evolved in the ocean. c. the last fundamental concept is supported by concepts found in Principle 1, 3 and 5. In order to address my learning objectives for my middle schoolers, I want to focus mainly on the first concept, and secondarily on the second concept as they are interrelated. So now I will take a look at the scope and sequence for Principle 4 at my learner’s grade level to determine what specific concepts to address and how to build their understanding of this big idea.



Presenter
Presentation Notes
Here’s the scope and sequence conceptual flow diagram for Ocean Literacy Essential Principle 4 for grades 6–8, The ocean makes Earth habitable.  See chat box for link if you would like to see it larger (and be able to actually read it) https://static1.squarespace.com/static/5b4cecfde2ccd188cfed8026/t/5c4b3f238a922dc1d9cbaeaa/1548435239043/6-8+Principle+4+1-10.pdfAsk participants:  as we go through the activity, think about…If you have taught within this principle before… are you seeing any concepts you’ve previously taught?  Where (which strand) do you tend to concentrate your teaching? We will look at it more closely in the next slide.



S&S P4A strand: a 
particular portion of the 
Ocean Literacy Scope & 
Sequence

Presenter
Presentation Notes
There are two strands for this Principle at this grade level. The orange circle is focusing on the A strand: Oxygen Production. That’s where I’ve decided to focus my instruction. Only now do I design instruction and determine what activities to engage my students in to help them achieve a greater understanding of the big idea in Principle 4. On click - We will also focus a bit on the first part of the second strand (B) denoted by the second arrow.Note: This excerpt of the conceptual flow diagram for EP4 grades 6–8 is on p.36 of the Handbook for Increasing Ocean Literacy you will receive tomorrow (please note these page numbers refer to the printed version not the online version).  See chat box for link if you would like to see it larger now  https://static1.squarespace.com/static/5b4cecfde2ccd188cfed8026/t/5c4b3f238a922dc1d9cbaeaa/1548435239043/6-8+Principle+4+1-10.pdf



Essential Principle 4 
Activity Demonstration

Presenter
Presentation Notes
Next step would be to engage learners in activities that address these concepts. However, tonight, instead of actually doing this activity, we will describe it as an example of how to use the OL Framework to design instruction to address specific ocean science concepts. Remember we first looked at the Essential Principles, then the Scope and Sequence for grades 6–8, and then chose an appropriate activity to address the concepts. We will use a middle school activity to complete the process. This activity will be provided on the google drive for you to download if interested. It comes from the Ocean Sciences Sequence Curriculum for Grades 6–8: The Ocean–Atmosphere Connection and Climate Change from the Lawrence Hall of Science, UC Berkeley. 



Presenter
Presentation Notes
The activity we chose from the curriculum to address the concepts is called Introducing Earth’s History. It’s part of a unit on climate change and the Earth’s ocean and atmosphere.In this session, groups of students use Events in Earth’s History cards to create a timeline that chronicles major changes in Earth’s ocean and atmosphere over the course of the planet’s history. This gives some perspective to the long periods of time over which these changes have taken place and will help students as they analyze data about more recent climate change in later sessions.



Presenter
Presentation Notes
This is the guiding question students will try to find out about through gathering evidence. Before they investigate climate change in today’s world, it’s important to get a sense of how Earth has changed in the past. 



Student learning is focused on key 
concepts:
• Early Earth had no ocean or atmosphere, but ever since they formed 

billions of years ago, they have been constantly changing.
• The first photosynthetic organisms developed in the ocean, and that led 

to Earth having an atmosphere rich in oxygen.
• Water vapor from volcanoes, comets, and asteroids condensed into 

liquid water on Earth's surface, forming the ocean.
• Photosynthetic organisms in the ocean released O2 into the ocean water, 

which then entered the atmosphere and made it rich in oxygen.

Presenter
Presentation Notes
This activity focuses on these learning goals. It’s important to point out that these key concepts are not shared with the students before they’ve had a chance to experience, ask questions, try to figure things out with their classmates, and learn from the activity. You may notice the close connection between these learning goals and the EP4 scope and sequence we just reviewed. We will revisit the scope and sequence for this grade level and principle after the activity.



Scientific Evidence
• Evidence is a clue that helps answer a question 

or explain something.

• Evidence can come from…
• our own investigations.
• other people’s investigations.
• reasoning, thinking, and discussing.

• Scientific explanations are based on evidence.

Presenter
Presentation Notes
Since students will be encouraged to gather evidence as they do the activity to figure out the order of events, they are reminded that evidence is a clue that helps answer a question or explain something. 



Presenter
Presentation Notes
In the activity, each group will be provided with an envelope with a 12-card set of Events in Earth’s History cards. Each card has a picture on the front and information on the back about an event that happened during Earth’s long history. The challenge will be for each group to use the information and anything they already know to put the events in order from earliest (longest ago) to most recent.The card “Earth Forms” will be placed as the earliest event. Suggest that they place other cards next to that card, one at a time, and then move them around as they discuss and add each event card.Read some of the cards aloud.



Presenter
Presentation Notes
The back of the cards. Read some of the cards aloud.



Presenter
Presentation Notes
Cards to complete the 12 card set.



Presenter
Presentation Notes
Go over the directions on the slide. Emphasize that this is a group activity. By sharing ideas within their groups, students will have more ideas and more evidence to consider. They should discuss their reasoning when trying to figure out the most logical order for the Earth events. Students work in groups of four and are given about 15 minutes to work.Students order cards; check in with groups while they work. 



Presenter
Presentation Notes
As students discuss and organize their cards, circulate and listen, and if needed, encourage them to use evidence to support their ideas, get ideas from all group members, and work together to place the cards. You may need to remind students to refer to the backs of the cards.Ask, “What made you decide to put XX earlier than XX?” “What evidence did you use to make your decision?”Orange circles on click: You may need to reveal that times for events are listed on the backs of the cards. Explain that scientists have concluded that Earth is about four and a half billion years old based on a lot of evidence. Point out that each card has the age of the event listed; the time information represents the number of years ago it took place, using scientists' conclusions that were based on evidence.Have students reconsider and perhaps reorder their cards using the time information on the backs of the cards.



Discussing the event cards
• “What did you notice?” What surprised you? Why?”
• “What are two events that happened with the least amount of time between 

them?” 
• [Any of the most recent events.] 

• “What are some events that changed the Earth’s atmosphere?” 
• [Earth cools; photosynthetic organisms; oxygen in atmosphere; land 

plants; most recent ice age; Industrial Revolution.]
• “What are some events that changed Earth’s ocean?” 

• [Ocean formation; first life; photosynthetic organisms.]

Presenter
Presentation Notes
When groups finish reordering, regain the class’s attention, and discuss the events on the cards. Begin by asking general questions and then more specific questions as on the slide.Point out that except for the two event cards having to do with people, each of the events in Earth’s history not only happened very long ago but also took a long time to happen—millions, hundreds of millions, and billions of years in many cases. Tell students that it’s difficult for us to comprehend how long a million or a billion years is, but the main goal of this activity is for them to understand that individual events in Earth’s history happened long ago and over extremely long periods of time.



Presenter
Presentation Notes
Key concepts shared with the students at the end of the activity.



Presenter
Presentation Notes
How did we do? Which concepts were addressed?See chat box for link if you would like to see it larger (and be able to read it) https://static1.squarespace.com/static/5b4cecfde2ccd188cfed8026/t/5c4b3f238a922dc1d9cbaeaa/1548435239043/6-8+Principle+4+1-10.pdf



Pause & Reflect
in the South Pacific

Consider the following and  
Scribble down your thoughts.

Take a look at the Principle 4 scope and 
sequence for your grade level. 
What jumps out for you?

Access EP4 Scope & Sequence at: https://www.marine-
ed.org/ocean-literacy/scope-and-sequence

Presenter
Presentation Notes
[Notes to speaker: suggested instructions for participants are: 3 min for accessing online and jotting down ideas in the chat box 1 min to read comments aloudPaste in chat: https://www.marine-ed.org/ocean-literacy/scope-and-sequence to access all grade band CFDs for EP4



The S&S flows are a versatile tool for several reasons:

• describe the developmentally appropriate concepts at each grade band;
• graphically illustrate relationships among concepts;
• provide an example of the sequence in which the concepts can be 

taught;
• provide a foundation for an assessment plan;
• are accessible and useful; and
• are consistent with learning theory and cognitive science.

Presenter
Presentation Notes
[Notes to speaker: Here are some additional points to share with participants:You can use the conceptual flow diagrams not only with formal K-12 education, but for any audience - this is still useful for thinking about what’s age appropriate for learners in an informal/non formal educational context. Even at a University level - instructors teaching intro oceanography have used the high school level conceptual flows as they develop their syllabus. These learning progressions are based on research about how people learn. If you’d like to know more detail about how they were developed and the research that unpins them, please take a look at pp. 7-13 in your Handbooks.  (Note - This is mentioned earlier in the presentation but it’s not a bad idea to remind them again.][Note to speaker:  you can also mention that for those of you knowledgeable of Understanding by Design (Wiggins & McTighe 2005) or “backwards design” principles or logic models, the Ocean Literacy scope & sequence is an excellent tool for this approach to instructional design.] See report chapter on conceptual flow diagrams at: https://cdn.ymaws.com/members.marine-ed.org/resource/collection/9B85E578-8E65-4F88-935E-586B984CD3F0/NMEA_2010-7-Ideas-CFD.pdf



What is the Ocean Literacy Framework?
• The Ocean Literacy Framework comprises 4 

consensus documents:

• Ocean Literacy: The Essential Principles of 
Ocean Sciences for All Ages (also known as the 
Ocean Literacy Principles or Ocean Literacy 
Guide); and

• Ocean Literacy Scope and Sequence for Grades 
K–12 (also known as the Scope & Sequence).

• Alignment of Ocean Literacy to the Next 
Generation Science Standards

• International Ocean Literacy Survey

Presenter
Presentation Notes
So just to remind you, we’ve talked about the 4 components of the framework.  So when we refer to the Ocean Literacy Framework today we mean these 4 pieces even though they can be used independently.  The middle 2 are now contained in one document that you have in your hands… the Handbook on Increasing Ocean Literacy…Where can you go to access the online pieces of the framework (and they are all accessible online) - https://www.marine-ed.org/ocean-literacy/overview 



Where to find these documents
Visit www.oceanliteracyNMEA.org for:

• Ocean Literacy Guide

• Ocean Literacy Scope & Sequence 
for Grades K–12

• Alignment of Ocean Literacy to the 
Next Generation Science Standards

• International Ocean Literacy Survey

Presenter
Presentation Notes
So in case you’re wondering where you can find this so you can share this with others… We plan to update the NMEA web site before end of the year with a PDF of the Handbook.  GAME members are the lucky few who have access to the hard copies. Eventually, NOAA’s Office of Education will distribute additional hard copies… but since we’re not back at the office yet, that’s on hold until we are. 



Agenda
Part 1: History of the Ocean Literacy Campaign 

Introducing the Framework
Exploring Essential Principle 4  

Part 2: Resources, Applications, & Impacts

Part 3: Getting Involved in & Future Directions of 
the Campaign

Presenter
Presentation Notes
Now that you’ve seen the Ocean Literacy Framework, let’s talk about what has happened in the last 15 years. But first, in case you need a refresher at some point...



Part 2
Resources, Applications, & Impacts 

Presenter
Presentation Notes
[Diana starts here; Catherine will drop the links in chat as needed; Sarah will monitor chat for questions]Now we’re going to talk a bit about educational resources that were influenced by the framework; applications of the framework in formal and informal education; as well as other impacts both here in the US and abroad. 



Resources: NMEA Webinar Series 
Want to learn more? Need a refresher? 
NMEA’s Ocean Literacy Committee hosted a series of three 
webinars exploring the:
1. scope & sequence; 
2. alignment of the Ocean Literacy to NGSS; &
3. applications of the Framework in formal & informal education 

Visit https://www.marine-ed.org/ocean-literacy/webinars to access to the 
archived recordings and materials of these webinars. 

Presenter
Presentation Notes
...we have a series of recorded webinars you can watch. The first will allow you more time to explore the Scope and Sequence. If you have friends or colleagues in NGSS states, share Webinar 2 with them. Webinar 3 focuses more on applications both in formal K-12 and informal education, some of which we’ll talk about in the following slides. Webinar 3 does not include some of the most recent activities, including the UN Decade of Ocean Science for Sustainable Development (Ocean Decade). More on that later!

https://www.marine-ed.org/ocean-literacy/webinars


Impacts of the Ocean Literacy Campaign:  
Influencing Curriculum & Instruction 
• Ocean Literacy framework influenced a “Framework 

for K-12 Science Education” & Next Generation 
Science Standards.

• Translation of the Guide into multiple languages.
• In  Korea, Japan, China, Taiwan, and the Philippines 

provincial & national education policies for curriculum 
and instruction adopt ocean literacy as a focus. 

• South Africa advocates for Ocean Literacy to be 
included in South Africa secondary curriculum.

Presenter
Presentation Notes
So what has happened in the last 15 years? The Guide and Scope and Sequence, specifically, have:Influenced the content of instructional materials. The OL framework was available to writers of the National Research Council’s 2012 publication “A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas” as well as to the writers of the NGSS.  NMEA/COSEE/NOAA/Sea Grant members used it as a guide for providing feedback during the public comment periods for the development of both the NRC Framework and the Next Generation Science Standards.It remains a tool for state science & environmental education standards committees to include ocean sciences in development or revision of standards, as has happened here in Georgia!The OL framework has proven to be flexible and somewhat universal although US-based. �Other communities, cultures have been able to use this framework and modify it but still keep the general idea intact, in addition to translating the guide into multiple languages (e.g., Portuguese, Chinese, Japanese, Spanish, etc.) See Ocean Literacy translations page: https://www.marine-ed.org/ocean-literacy/translations Just as important as the translations of the Guide into other languages, the curriculum and instruction in other countries has also been informed by the OL framework.  We know of specific examples in China, Japan and Taiwan where this has occurred. In Japan, a curriculum for a Masters degree program…In China and Taiwan, they have established a national marine education curriculum based on it. Also, Marine education advocates in South Africa have also recommended that their secondary school curriculum integrate the concepts contained in the framework.  



Impacts: A Model for Others

Presenter
Presentation Notes
The Ocean Literacy Guide has influenced other groups, resulting in numerous publications. This is just a sample of other literacy frameworks modeled on the Ocean Literacy Guide: Each includes a definition of the topic, and a small number of big ideas, supported by smaller, underlying concepts. These include:AtmosphereClimateEarth ScienceEnergyEstuaryGreat LakesLake ErieMicrobial Ocean ScienceNetworkNeurosciences



Impacts: Influence on Exhibit Design 

“Covering 71% of the Earth's surface and containing 97% of the planet's water, the 
ocean is a vast and complex ecosystem; it is intrinsically connected to other global 
ecosystems and is essential to all life, including our own.”

Presenter
Presentation Notes
Another impact has been on exhibit design. One of the first examples where the Ocean Literacy Framework influenced a major exhibition and it’s related web sites and educational outreach is the Sant Ocean Hall at the Smithsonian’s National Museum of Natural History.The ocean literacy framework (original version) was published while the Sant Ocean Hall was in development and folks at NOAA involved in the process ensured that the framework guided the themes and concepts explored within the exhibition space as well as the online extensions of the Ocean Hall (the Ocean Portal) as well as in the lesson plans and outreach materials related to it. So for instance, the words on the bottom of this slide are pulled from a description of the Ocean Hall on Smithsonian’s web site.  It’s clearly related to many concepts embedded in the framework. On the left of your screen is a screen-shot of the Ocean Portal (Sant Ocean Hall’s online presence), note the Themes along top navigation bar (orange outline). If you drill down into that site, you’ll see that educational activities and lesson plans that identify the specific OLP that they address.  Also on this screen-shot, you can see reference to “Ocean Today”.  There’s a kiosk in the Ocean Hall where the viewer can call up videos about the ocean on demand... and the editorial guidelines for these videos require identification of at least one OLP (See http://oceantoday.noaa.gov/background_docs/oceantoday_editorialpolicies.pdf).In the photo on the right, note the reference to “The Global Ocean” in the words on the wall panel on the right side and then just to the left of that panel, you might be able to read the phrase “Ocean or Oceans”.  Just underneath that, it says, “A single ocean spans the Earth - One global system”. The fact that the ocean is referred to in the singular and not plural throughout the Ocean Hall, and its related educational and outreach materials, is clear evidence of the influence of the Framework on the thinking of developers of this exhibition and its programming.So, this another example of how the Framework guided and continues to guide the content covered in a major exhibition. More recently, we have seen presentations by our colleagues in Korea where they are building a new marine science museum - the galleries of which were designed around the essential principles of Ocean Literacy (no images available yet). https://www.si.edu/es/exhibitions/sant-ocean-hall:event-exhib-232 (Source: http://www.si.edu/Exhibitions/Details/The-Sant-Ocean-Hall-232, accessed on March 2017) THIS LINK IS BROKEN



Impacts: Themes & Messaging in 
Informal Education

Presenter
Presentation Notes
Don’t try to read the words in these images…The image on the left is the cover page of a guiding document that assists staff at the 13 National Marine Sanctuaries and 2 Marine National Monuments in integrating the ocean literacy principles and concepts into their educational programs and communications. The image on the right is an example of this guidance  related to OLit concept 6c (which says the ocean is a source of inspiration, recreation, rejuvenation, and discovery…and important in the heritage of many cultures).  The guidance explains how concept 6c  is relevant to the Sanctuaries and includes case studies that illustrate the concept so the Sanctuaries educators can draw upon this information when engaging visitors.And I should note here that they Sanctuaries have developed similar guidance regarding the Climate Literacy Framework, which - if you attended the first webinar - you probably know it was modeled on the OLF.	All of ONMS programs have a thread of ocean literacy in them:Their visitor centers have the principles on the walls for guests to see (and you’ll see an example of that in a few minutes),School programs incorporate them into their main themes and objectives,Lesson plans identify which OL principles they are meeting andand the OLP are considered in developing all outreach materials OLPFinally, Sanctuaries’ educators focus on ocean and climate literacy in the evaluation of their programs.  For example, when they focus on stewardship actions in programs offered at NMS, they link that action to EP6 - the inextricable interconnection between humans and the ocean. 



Impacts: Themes & Messaging in Informal 
Education

Presenter
Presentation Notes
And here’s an example from the Seattle Aquarium… they infused the OL principles and concepts into their mission and messaging plan.Again, don’t try to read the words on the right.  What this is showing is how the aquarium has taken the ocean literacy principles and concepts as outcomes and applied a regional filter to the messages that they are sending throughout the visitor experience at the aquarium and in their programs.     



Impacts: Themes & Messaging in 
Informal Education

We love [the Ocean Literacy Framework].  
It facilitates conversations and grounds us with a common language.

– Jeff Dillon, Alaska Sealife Center

Presenter
Presentation Notes
[Note to speaker: The wordle is in the shape of Alaska (if anyone asks)]The Alaska Sealife Center is another example where an aquarium is using the Ocean Literacy Framework to guide their programs and messaging holistically.All their Informal programming for visitors has to be based on the Framework (EPs, FCs and Scope and Sequence)OL principles and concepts provide themes for various workshops and school programs and presentations at education conferencesThe Sealife Center has the 7 OLP are prominently displayed as posters in their on-site classroom.  



Impacts: International Organizations Formed

... to support Ocean Literacy in other countries

Presenter
Presentation Notes
Ocean Literacy in the United States gained attention around the world and resulted in the formation of these organizations to focus on Ocean Literacy in the specific global regions.  NMEA conferences begat the International Pacific Marine Educators Network - IPMEN (Maui 2005) - and the European Marine Science Educators Association  - EMSEA  (Boston 2011), and the Asia Marine Educators Association -  AMEA (Rhode Island 2015)CaNOE - the Canadian Network for Ocean Education - formed in 2015EMSEA http://www.emsea.eu/default.php,  IPMEN https://ipmen.net/, CaNOE http://oceanliteracy.ca/ AMEA https://sites.google.com/view/asia-marine-ed/   



Impacts: Publications

Presenter
Presentation Notes
Other than the Ocean Literacy Guide itself, several other key publications came out. Published in 2019, Exemplary Practices in Marine Science Education is the first book dedicated exclusively to marine science education and improving Ocean Literacy. The book has 24 chapters with contributors from all over the globe. https://link.springer.com/book/10.1007/978-3-319-90778-9 Frontiers in Marine Science is an edited journal issue focusing on Ocean Literacy, to be published in 2019. NMEA members have submitted chapters for review.And our most recent publication (shown on the right), a Handbook for Increasing Ocean Literacy, is hot off the press! This conference is the unveiling of this new resource and you all will be the first to receive it tomorrow morning! 



Impacts: International Efforts

Presenter
Presentation Notes
In the last few years, UNESCO (United Nations Educational, Scientific, and Cultural Organization) has come out with several publications and an online portal. In December 2017, Ocean Literacy for All: A toolkit was released. It connects the Ocean Literacy Essential Principles and Fundamental Concepts with the UNESCO Sustainable Development Goal # 14: “Conserve and sustainably use the oceans, seas, and marine resources for sustainable development.” It also includes vignettes featuring perspectives of scientists on the importance of a global population that is ocean literate. The document also shares success stories and several activities aligned to Ocean Literacy Principles and UNESCO Sustainable Development goals (SDGs).The OL Portal provides an online venue for sharing of Ocean Literacy resources. It has a searchable database and, for those who sign up, provides shared workspace for the global Ocean Literacy community. Note that the Ocean Portal is not just focused on ocean science but also culture. �The UN Decade of Ocean Science for Sustainable Development, led by the Intergovernmental Oceanographic Commission (IOC) of UNESCO, kicked off in January, 2021. While the main focus is on scientific data collection and advancing ocean technology, Ocean Literacy is a key component of Decade activities.[Ocean Decade Challenge 10: Ensure that the multiple values and services of the ocean for human wellbeing, culture, and sustainable development are widely understood,and to identify and overcome barriers to behaviour change required for a step change in humanity’s relationship with the ocean).  NMEA, NOAA, and other organizations in the United States and abroad are poised to support OL efforts that support/build toward the Ocean Decade’s Outcome 7, “An inspiring and engaging ocean where society understands and values the ocean in relation to human wellbeing and sustainable development.”]Ocean Decade activities are just beginning. NMEA has formed an Ocean Decade working group to help NMEA and Chapter members become involved in Decade activities, which leads us to the question...



Agenda
Part 1: History of the Ocean Literacy Campaign 

Introducing the Framework
Exploring Essential Principle 4 

Part 2: Resources, Applications, & Impacts

Part 3: Getting Involved in & Future Directions of 
the Campaign



Part 3
Getting Involved in & 
Future Directions of the Campaign

Presenter
Presentation Notes
[Diana presents Part 3Catherine will drop the links in as needed, Sarah will monitor chat for questions]How can YOU get involved????



Want to Get Involved in the Ocean Literacy 
Campaign?
• Obtain copies of the Ocean Literacy Framework documents
• Join an organization that is promoting Ocean Literacy (e.g., NMEA)
• Advocate for Ocean Literacy in your state science education 

standards & assessments
• Represent the ocean & Ocean Literacy in climate & environmental 

education conversations, conferences, & communities of practice.
• Attend a conference, activity, and/or online course or workshop to 

promote Ocean Literacy

Presenter
Presentation Notes
Some suggestions here are things we are doing today:Obtain copies of the framework documentsDownload the Guide and the Handbook (visit …)Join an organization that is promoting ocean Literacye.g., National Marine Educators Association (NMEA) and its regional chapters.Advocate for ocean literacy in your state science education standards & assessments. You’ve done it here in Georgia!!!  Keep it up! Try to get ocean examples in assessments. Represent the ocean & ocean literacy in climate & environmental education conversations/conferences/communities of practiceWe’re all part of other networks and communities of practice so become informed about ocean literacy and be an advocate for ocean literacy in those other communities.  There are many organizations focusing on climate literacy and EE and community resilience and seek out those organizations and bring the ocean voice to them.Attend a conference, activity, and/or online course or workshop to promote ocean literacyNote: Could be NMEA but could also be related conference where ocean conservation/education is relevant but not the sole focus.



How to Get Involved (cont.)

• Promote local aquariums, science museums, & marine education 
centers as places to be inspired, learn more, & make connections

• Be a voice for Ocean Literacy in public policy discussions
• Get funding for ocean sciences education programs
• Promote on Ocean Literacy social media with #oceanliteracy 

#environmentalliteracy & @NatlMarineEd

Presenter
Presentation Notes
Promote local aquariums, science museums, and marine education centers as places to be inspired, learn more & make connections. We provided examples of how to incorporate OL into formal and informal venues. Keep thinking about this tomorrow as we dive deeper into the Principles, Fundamental Concepts, Scope and Sequence, and associated activities.Be a voice for ocean literacy in public policy discussionsOcean literacy as a tool for sound marine resource managementMeet with State Science Supervisors, School District Science Coordinators and/or Directors or Curriculum & InstructionGet funding for ocean sciences education programsPromote on social media with #oceanliteracy & @NatlMarineEdPromoting on social media - particularly to audiences that are not solely focused on ocean-related issues.  #environmentalliteracy



What’s Next?
• Continued promotion/spreading of Ocean Literacy via various other 

regional/national/international organizations and the NMEA
• New England Ocean Science Education Collaborative (NEOSEC)
• Ocean Literacy-themed events and presentations at NMEA 2022

• UN Decade of Ocean Science for Sustainable Development (2021-2030)
• Ocean Literacy For All: A toolkit (publication; UNESCO, IOC)
• Ocean Literacy Portal (online; UNESCO, IOC)
• Ocean Literacy With All (OLWA) programme
• Global Ocean Literacy Research community workshop, Nov 23
• Ocean Decade website - join as a Stakeholder

Presenter
Presentation Notes
[Note to speaker:  The first half of this slide reiterates some material covered in previous slides.]So, what’s next? The Ocean Literacy campaign can only continue with help from people like YOU. Help us spread the word about Ocean Literacy by joining local, regional, or national organizations. Help GAME spread the word about Ocean Literacy and our resources! Join EE and science teacher groups; support regional efforts (NSTA and NAAEE local affiliates). Go to NMEA 2022 in Hempstead, New York (on Long Island), July 9-13 at the Hofstra University! Talk about Ocean Literacy at other national meetings - NSTA, NAAEE, AGU, ASLO!As mentioned previously, UNESCO and the IOC are spearheading several programs in support of the UN Decade of Ocean Science for Sustainable Development, including the Ocean literacy for All toolkit, the Ocean Literacy Portal, and the Decade of Ocean Science for Sustainable Development. The Toolkit and Portal are ready and available for use now. There are opportunities to be involved in the Global OL Research community and as a Stakeholder (sign up on the decade website). This si the best way to find out what is happening in terms of Decade activities.Join NMEA and the Ocean Literacy committee!�Stay tuned for updates on activities as we hear about them!

https://storymaps.arcgis.com/collections/355c1375140e46febb2cd87646b51278?item=1
https://www.oceandecade.org/


Here’s what is planned for Saturday’s 
sessions...
Morning Afternoon
8:00 - Welcome 1:00 - Principle 5
8:30 - Principle 1 2:00 - Principle 6
9:30 - Principle 2 3:00 - Principle 7
10:30 - Principle 3 4:00 - Alignment with GA standards
11:30 - GAME Mtg 4:30 - Break
12:00 - Lunch 5:30 - GAME anniversary celebration!

Presenter
Presentation Notes
Each session will run for 50 minutes. We will begin with an introduction to the Essential Principle and corresponding conceptual flow diagram, followed by an activity led by GAME members. At the end of each session we’ll come back together for the last 5-7 minutes for a reflection. We’ll work through the first three Principles in the morning, followed by the GAME Board meeting and lunch. In the afternoon we’ll tackle Principles 5, 6 and 7, followed by a wrap-up and discussion of how the principles align with the Georgia state standards. The remainder of your weekend will be celebrating GAMEs’ 30th anniversary with dinner and then field trips on Sunday!



Contacts
NMEA Ocean Literacy Committee

Diana Payne, Chair
diana.payne@uconn.edu
Sarah Schoedinger, Vice Chair 
sarah.schoedinger@noaa.gov
Catherine Halversen, Vice Chair 
chalver@berkeley.edu

GAME Conference Chairs

Trish DuBose, GAME President
trishron@tds.net
Kim Morris-Zarneke, GAME 
Representative to NMEA 
kim.morris-zarneke@dnr.ga.gov

Presenter
Presentation Notes
Kim Morris-Zarnake  
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