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Discover new ways to translate ocean-climate research for a wide range of audiences
UNH/Seacoast Science Center
June 2009
Welcome!
Thank you so much for your interest in COSEE Ocean Systems.
We are glad you could come!

IMPORTANT Before coming to the workshop,
Please check out this packet and read through the background information.
Please spend time reviewing the following websites and tutorials found below. If you are comfortable with
these websites and understand how to use the different tools before arriving, the workshop will flow even
smoother!

1. Become familiar with the COSEE-OS tools including:
A. The Ocean Climate Interactive (OCI):
http://cosee.umaine.edu/cfuser/index.cfm
B. Concept Map Builder Tutorials (CMB):
Read the tutorials at the following link. This link shows you step by step instruct
tions about how to use the Concept Map Builder.
http://cosee.umaine.edu/tutorials/cmb/cmbtut_toc.htm.
Watch the videos found on the left side bar:
http://cosee.umaine.edu/cfuser/index.cfm
C. COSEE - OS NING! Before arriving to the workshop please sign up for our COSEEOcean Systems Social Network site. http://coseeos.ning.com/
We plan to use this as a way to start and continue conversations related to this
workshop.

COSEE—Ocean Systems collaborates with
NOAA, University of Maine, Bigelow Laboratory for Ocean Sciences and the University of New Hampshire.
This program is funded by the National Science Foundation.

Informal Educator-Scientist Climate Change Workshop
Discover new ways to translate ocean-climate research for a wide range of audiences
UNH/Seacoast Science Center
June 2009
Welcome!
Thank you so much for your interest in COSEE Ocean Systems.
We are glad you could come!
This workshop is intended to connect scientists and informal educators on the topic of climate and oceans.
Specifically our goals include to:
1. Connect scientists with informal educators in a fun and collaborative environment,
2. Sharing your understanding of good education practices and real-world scenarios with practicing scientists to
help improve their communication skills
3. Learn how to use the COSEE-Ocean System tools: Ocean Climate Interactive and Concept Map Builder,
4. Create customized climate change concept maps with scientists,
5. Introduction to new multimedia interactive tools to help you reach your target audiences
6. Demonstrate the valid translation of research science for a variety of audiences - starting within the flexible
structure of COSEE - Ocean Systems concept mapping techniques
7. And much more!
The following packet includes information about:
A.
B.
C.
D.
E.
F.
G.
H.
I.

Agenda
Background info on COSEE-Ocean Systems
Pre-Workshop Materials
COSEE Ocean Systems—Ocean Climate Interactive Overview
What is Concept Mapping
General resources on climate change
Information on the scientists you will be working with.
COSEE-OS Team
Teacher Contact Sheet
If you have any questions please don't hesitate to ask!

COSEE—Ocean Systems collaborates with
NOAA, University of Maine, Bigelow Laboratory for Ocean Sciences and the University of New Hampshire.
This program is funded by the National Science Foundation.
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Educator-Scientist Concept Mapping Workshop
Workshop Theme: Ocean-Climate Connections
University of New Hampshire (Morse Hall) & Seacoast Science Center
Hosted by Seacoast Science Center
& Facilitated by COSEE-Ocean Systems

June 1, 2009 (12:00-5:30 pm) – Scientists Only
June 2, 2009 (8:30-5:00 pm) – Both Groups
June 3, 2009 (8:30-12:00 pm) – Educators Only

MONDAY, June 1 2009 – Scientists Only
12:00 PM (45 min) Lunch in Morse Hall (UNH)
12:45 PM (15 min) Welcome and Overview of the Workshop Goals
•
•
•

Discussion of workshop as new model of interaction between scientists and educators
Describe focus on climate change as bonding agent for scientists’ research, but emphasize that the real
overarching goal is to increase scientist and educator interaction as peers!
Go over goals of workshop and afternoon agenda so we are all on the page

1:00 PM (30 min) Concept Mapping: Simple organizational tool or alternative learning strategy? Both?
•
•
•
•
•

Discuss ways concept maps have been developed, used (& marketed!)
Distinguish between “Big Ideas” and “Facts & Terminology”
Use a focus question to guide the design of your concept map
Present examples/testimony from other researchers
Realize that concept maps are iterative process that is ongoing and collaborative- each concept map is
unique to person, time and context.

1:30 PM (30 min) Let's Warm-up! Pre-activity for Concept Mapping
2:00 PM (20 min) Tour the COSEE-OS “Ocean-Climate Interactive” website
•
•

Briefly describe the theoretical design of the website (how was it designed? who helped design it? who
is the intended audience?)
How would your concept maps be integrated into and become a sustained part of these online tools?

2:20 PM (40 min) Getting to the Meat of the Matter: Create first draft of your individual concept maps!
•
•

Learning about your intended audience- an eighth grader with basic life and earth sciences back
ground.
This first version is created on paper. Facilitators will be available to help scientists in this process,
while scientists start by writing down the core concepts their audience needs to know to understand
their focus question.

3:00 PM Coffee and Tea with light refreshments
3:15 PM (50 min) Group Feedback: Putting our heads together…
(Continued on page 4)
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MONDAY, June 1 2009 – Scientists Only continued
•

Scientists will describe their maps (5 min each), ask questions, brainstorm, and refine maps based on
collaborative input. The group starts to think about how the individual maps can be linked/connected.

4:05 PM (60 min) Taking a second look at your map...
•
•

•

Based on discussion in group feedback, scientists have a chance to take a second look at their maps and t
hen continue on with their design.
Go digital! Learn how to recreate your concept map in COSEE-OS “Concept Map Builder” (CMB) Fa
cilitators will help scientists on an individual basis. Learn how to translate your concept map from pa
per into a digital interactive form as the facilitators lead you through a few exercises to ‘get you going’
in this multi-media environment.
The goal is to add and connect all your concepts, and attempt to add 1-2 assets to each of your concepts
through Concept Map Builder

5:05 PM (25 min) What was your experience? Examining the process of sharing ‘your story’ through concept mapping
•

•

What was easy/hard about this process? What concepts did you find it difficult to leave out? How did you
have to modify your thinking based on your target audience? Given this experience, what would you like
to discuss with the educators tomorrow?
How do your research topics weave a cohesive story about the ocean’s role in climate change? The
group will take a new look at their concept maps to articulate how individual ‘pieces’ contribute to the
larger story we must relate to the public.

End of Day 1 at 5:30 pm.

TUESDAY, June 2, 2009 – Educators and Scientists
Continental BREAKFAST in Comfort Hotel for Educators
8:30 AM (20 min) Welcome, Introductions, and Overview of the Workshop Goals
•
•
•
•
•

This workshop is a new model for interactions between scientists and educators.
Climate change is the theme for this workshop, but the overarching goal is to increase scientist and edu
cator interaction as peers!
Why did we ask you all those application questions about Ocean and Climate Literacy Principles?
Introduction of workshop facilitators and scientists
Brief summary of how scientists have prepared for this workshop and our goals and agenda for today.

8:50 AM (50 min) Scientists in the Spotlight: Presentation of concept maps
• Scientists present their concept maps to educators (short presentations – 10 min). Please comment on the
full concept mapping process: how did it work (or not work) for you?
• Educators will have concept maps with focus questions from each scientist to follow along with their
(Continued on page 5)
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TUESDAY, June 2, 2009 – Educators and Scientists Continued
presentations.
9:40 AM (15 min) Educator-Scientist Teams are announced
•Introductions are made between team members.
•Directions are given for break-out sessions.
9:55 AM (35 min) Break-out Session I: Educator-Scientist Teams discuss Scientist Map
• Each scientist will meet with 3 educators to collaboratively view the scientist’s concept map in detail.
• Who is the team’s new audience? Educators and Scientists decide how to reconfigure the map for that
group’s new audience: High school students? Middle school students?
• Do you like the focus statement? Should it be changed for new audience?
• Which concepts do the scientist needs help clarifying?
• Which concepts do the educators needs help teaching?
• Identify “good/bad parts” of map (based on National Science Education Standards or state standards=
reality of the classroom’)
Session Goal: Strategize how to “revamp” scientist map for new audience.
10:30 AM Coffee and Tea with light refreshments
10:45 AM Break-out Session II: Educator-Scientist Teams design Consensus Map
• Educator and Scientist teams should now be actively engaged in creating a consensus map (= based on
scientist's original map but now with added educator input)
• Educators can help shape/frame the concept maps to guide their development towards national or state
standards, when appropriate, and the new audience’s learning level and learning progressions for their
grade levels.
• If you are ready...Go digital! Learn how to use the COSEE-OS online tool “Concept Map
Builder” (CMB) to create concept maps. (Facilitators will do this on an individual basis training in each
educator-scientists teams as they are ready. If your team is not ready for this step, there will be a tour at
1 pm to go over this in more detail.)
• Session II Goal: Create Consensus Map for new audience on paper.
12:00 PM Lunch at Seacoast Science Center
12:50 PM (10 min) Ocean-Climate Interactive (OCI) -Great Tutorial Challenge!
1:00 PM (20 min) Ocean-Climate Interactive (OCI) Preview Tour –
• Based on the pre-workshop materials in your welcome packet plus computer tutorials available on web
site, you should already be familiar with the Ocean-Climate Interactive (OCI).
• Learn how to register for the CMB to create a personal profile.
• Learn how to share your maps with others, and also copy maps from workshop profile into your per
sonal profile.
• Demo how to add assets to your concept maps.

TUESDAY, June 2, 2009 – Educators and Scientists Continued

1:20 PM (25 min) Ocean-Climate Interactive (OCI) - Further Hands-on Training in Teams
Take what you learned from the preview tour, and go! Facilitators will be available to work with each educator-scientists team to answer questions about what you learned in the tour or in the tutorials.
1:45 PM (1.5 hr) Break-out Session III: Educator-Scientist Teams Make Customized Educator Maps
• Each educator takes the consensus map (from Session II) and customizes it to her/his individual class
room needs.
• Session III Goal: Create Customized Educator Map (Your goal by the end of the day should be to add
and connect all your concepts for your customized.)
3:15 PM (15 min) Coffee and Tea with light refreshments
3:30 PM (50 min) Report Back: How was your experience?
• Educator-Scientist teams report back to group (10 min per group) to show their maps online, and comment on the evolution of maps (scientist concept map - consensus map - customized educator concept
map)
4:20 PM (40 min) Building Bridges: Fostering Educator-Scientist Communication Networks
•How do we build a community of learners?
• How do we continue these conversations and improve the dialogue beyond the day-long workshop?
• Ideas for future workshops from COSEE
• How could we create pre-post materials for audiences?
5:30-6:00 PM Break for the day
6:30 PM Dinner with Educators and Scientists at Red Hook Brewery

You’re Invited!
Redhook Brewery
35 Corporate Drive
Pease International Tradeport
Portsmouth, NH 03801
603-430– 8600
6:30pm Dinner

Centers for Ocean Science Education Excellence (COSEE)
The Centers for Ocean Sciences Education Excellence (COSEE)
is a national organization funded primarily by the National Science Foundation. COSEE promotes partnerships between research scientists and educators, disseminates best practices in
ocean sciences education and promotes ocean education as a
charismatic, interdisciplinary vehicle for creating a more science
literate society.
A team of researchers and other experts from the University of
Maine, University of New Hampshire and Bigelow Laboratory
for Ocean Sciences was formed to establish a COSEE thematic
center known as COSEE-Ocean Systems (COSEE-OS).
COSEE-OS is a targeted pilot program with the long-term goal
of helping the COSEE Network reach rural and inland audiences. We are creating and evaluating a series of interconnected A group of ocean science researchers produced this
tools and techniques to broaden understanding of oceans in the concept map capturing the essential information stucontext of the earth and solar systems.
dents need to know related to the Ocean Literacy topic
Our approach:
• Build and train educator-scientist teams who work together to distinguish meaningful "key messages" for K – 16
audiences
• Use concept mapping to show ocean-climate relationships, allowing scientists and educators to "be on the same
page" (see figure above)
• Translate concept maps into innovative multi-media
products (see figure at left)
• Partner with NASA instructional designers to showcase concepts within ocean systems contexts
• Offer "Teaching Science by Ocean Inquiry," a
UMaine summer workshop & semester course teaches
physical science through ocean topics
• Support use of real-time data through UNH Ocean ObMultimedia interface that integrates concept maps, visuali- serving Educator workshops
We are discovering what - if anything - can be done to make the oceans relevant to people who aren't living on
the coast. If NASA can create materials that make us feel as if we've visited other planets, why can't we do the
same for oceans?

For more information on the COSEE – Ocean Systems project, contact Annette deCharon,
207-563-3146 ext. 298 or
annette.decharon@maine.edu or
find us online at http://cosee.umaine.edu/index.php

Pre-Workshop Materials
Please review the following information before attending the upcoming workshop.
******************************************************************

1. Become familiar with COSEE-OS tools including:
A. The Ocean Climate Interactive (OCI): http://cosee.umaine.edu/cfuser/index.cfm
2. Review the Concept Map Builder by either:
A. Watching the videos on the right hand side of the OCI
website explaining what concept mapping is about.

OR…..

B. Look at these detailed, step by step tutorials about how to use the Concept Map Builder
located at: http://cosee.umaine.edu/tutorials/cmb/cmbtut_toc.htm.

3. Read the information in this packet to refresh your memory about climate change.
4. Sign up for COSEE-OS Ning site http://coseeos.ning.com/

COSEE—Ocean Systems

Ocean Climate Interactive Overview
Utilize the COSEE-Ocean Systems Ocean
Climate Interactive - Web Interface to plan
curriculum, research new material and identify connections between other concepts.
http://cosee.umaine.edu/cfuser/index.cfm

EXPLORE new topics

WATCH videos

READ about new topics or find
relevant news articles for your students

CREATE a concept map to IDENTIFY
connections between ideas, for
you or your students

SCROLL through the numerous
images available under each topic
These and many MORE resources are available online to
help you BRING the OCEAN to the Classroom!

What is Concept Mapping?
To explain a bit more, the COSEE-OS Workshop Team and its collaborators believe that Concept Mapping is an excellent tool to help teachers and students discover for themselves what they
do and do not understand about a subject. This one pager is included to
give you a little background on the
subject of concept mapping and how it
fits within this workshop and possibly
your classroom. This method of
learning can also act as a catalyst for
discussion among peers to identify relationships between ideas just learned.

Concept mapping was founded in the 70’s through research done by Joseph Novak and Bob
Gowin among others.
Concept mapping can be done for several purposes:
Based on the educational
• to generate ideas (brain storming, etc.);
theory associated with D.
• to design a complex structure (long texts, hypermedia, large web sites, etc.); Ausubel, concept mapping
• to communicate complex ideas;
was developed to assist
• to aid learning by explicitly integrating new and old knowledge;
learners in identifying the
• to assess understanding or diagnose misunderstanding.
relationships between what
they already know in order
Concept maps can be used with all levels of learners!
to re-organize and incorporate new knowledge.
Ausubel strived for methods that supported “meaningful learning” rather than “rote learning”.
Which is just as much, if not more, of a challenge in today’s classroom as it was decades before.
As stated by Novak and Canas in their paper, The Theory Underlying Concept
Maps and How to Construct and Use Them, “concept maps are graphical tools
for organizing and representing knowledge. They include concepts, usually
enclosed in circles or boxes of some type, and relationships between concepts
indicated by a connecting line linking two concepts. Words on the line, referred to as linking words or linking phrases, specify the relationship between
the two concepts. We define concept as a perMake maps on paper or build them in the “Concept
ceived regularity in events or objects, or records
Map Builder” on the COSEE-Ocean Systems website! of events or objects, designated by a label.”

http://cosee.umaine.edu/cfuser/index.cfm

Questions and Answers about Climate Change and Climate and Oceans
This information is provided as background materials.
1. Q. What does the greenhouse effect have to do with global warming?
A. The "greenhouse effect" refers to the natural phenomenon that keeps the Earth in
a temperature range that allows life to flourish. The sun's enormous energy warms
the Earth's surface and its atmosphere. As this energy radiates back toward space as heat, a portion is absorbed by a delicate balance of heat-trapping gases in the atmosphere—among them carbon dioxide and
methane—which creates an insulating layer. With the temperature control of the greenhouse effect, the
Earth has an average surface temperature of 59°F (15°C). Without it, the average surface temperature
would be 0°F (-18°C), a temperature so low that the Earth would be frozen and could not sustain life.
"Global warming" refers to the rise in the Earth's temperature resulting from an increase in heat-trapping
gases in the atmosphere.

2. Q. What is causing global warming?
A. Scientists have concluded that human activities are contributing to global warming by adding large
amounts of heat-trapping gases to the atmosphere. Our fossil fuel use is the main source of these gases.
Every time we drive a car, use electricity from coal-fired power plants, or heat our homes with oil or natural gas, we release carbon dioxide and other heat-trapping gases into the air. The second most important
source of greenhouse gases is deforestation, mainly in the tropics, and other land-use changes.
Since pre-industrial times, the atmospheric concentration of carbon dioxide has increased by 31 percent.
Over the same period, atmospheric methane has risen by 151 percent, mostly from agricultural activities
like growing rice and raising cattle. As the concentration of these gases grows, more heat is trapped by the
atmosphere and less escapes back into space. This increase in trapped heat changes the climate, causing
altered weather patterns that can bring unusually intense precipitation or dry spells and more severe storms.

3. Q. What is the best source of scientific information on global warming?
A. In 1988, the United Nations Environment Programme and the World Meteorological Organization set
up the Intergovernmental Panel on Climate Change (IPCC) to examine the most current scientific information on global warming and climate change. More than 1,250 authors and 2,500 scientific experts reviewers from more than 130 countries contributed to the panel's most recent report, Climate Change
2007: The Fourth Assessment Report (the full report will be released in November 2007). These scientists
reviewed all the published and peer-reviewed scientific information produced during the previous few
years to assess what is known about the global climate, why and how it changes, what it will mean for people and the environment, and what can be done about it. The IPCC Fourth Assessment Report is the most
comprehensive and up-to-date evaluation of global warming. As the new benchmark, it serves as the basis
for international climate negotiations.

4. Q. Is global warming already happening?
A. Yes. The IPCC concluded in its Third Assessment Report, "An increasing body of observations gives a
collective picture of a warming world and other changes in the climate system." The kinds of changes already observed that create this consistent picture include the following:
Examples of observed climatic changes include:
• Increase in global average surface temperature of about 1°F in the 20th century
• Decrease of snow cover and sea ice extent and the retreat of mountain glaciers in the latter half of the
20th century
(Continued on page 12)
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• Rise in global average sea level and the increase in ocean water temperatures
• Likely increase in average precipitation over the middle and high latitudes of the Northern Hemisphere,
and over tropical land areas. Increase in the frequency of extreme precipitation events in some regions of
the world
Examples of observed physical and ecological changes:
• Thawing of permafrost
• Lengthening of the growing season in middle and high latitudes
• Pole-ward and upward shift of plant and animal ranges
• Decline of some plant and animal species
• Earlier flowering of trees
• Earlier emergence of insects
• Earlier egg-laying in birds
5. Q. Are humans contributing to global warming?
A. In 1995, the world's climate experts in the IPCC concluded for the first time in a cautious consensus,
"The balance of evidence suggests that there is a discernible human influence on the global climate." In its
2001 assessment, the IPCC strengthened that conclusion considerably, saying, "There is new and stronger
evidence that most of the warming observed over the last 50 years is attributable to human activities."
Scientists have found significant evidence that leads to this conclusion: The observed warming over the past
100 years is unlikely to be due to natural causes alone; it was unusual even in the context of the last 1,000
years. There are better techniques to detect climatic changes and attribute them to different causes. Simulations of the climate's response to natural causes (sun, volcanoes, etc.) over the latter half of the 20th century
alone cannot explain the observed trends. Most simulation models that take into account greenhouse gas
emissions and sulphate aerosols (which have a cooling effect) are consistent with observations over the last
50 years.
6. Q. What is the ocean's role in climate?
A. The ocean stores heat, freshwater, salt and carbon dioxide, and transports these components around the
planet's surface. Because seawater can hold heat much more efficiently than air, the ocean stores about a
thousand times more heat than the atmosphere. But the atmosphere moves heat around much more quickly.
The result is that the ocean and atmosphere each transport approximately equal amounts of heat. Certain
parts of the planet - such as northern Europe - are warmed especially by ocean currents. The temperate climate of the British Isles, for example, is made possible by warm ocean currents transferring heat to the air.

7. Q. Do the increased amounts of carbon dioxide absorbed by the ocean affect marine life?
A. Answer by SCOTT DONEY: Carbon dioxide is a weak acid. When you dissolve carbon dioxide in water, you form carbonic acid.
Unfortunately, a lot of organisms in the ocean form shells out of calcium carbonate. You can think of chalk,
and if you want to do an interesting experiment, put a piece of chalk in a jar with vinegar, which is a weak
acid. You can watch the chalk dissolve and disappear. That’s what’s going to happen into the future as we
continue to add carbon dioxide to the ocean. All the shells of these small, little marine organisms and of
corals, which also form their shells out of calcium carbonate, are going to start to dissolve. In fact, there’s
(Continued on page 13)
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good evidence from the laboratory that a whole range of organisms are unable to form their shells in a high-CO2 environment.
The maps (at right) show a color-coded estimate of how easy it was in
1994 for marine organisms to form shells out of calcium carbonite. Red
and orange indicate areas in the oceans where organisms can form shells
easily. But in the projection for 2099, all the red and orange areas are gone,
and you see blue and purple regions, which indicate areas where the chemistry of seawater has changed so that it is chemically impossible for organism to form their shells. This is true for everything from microscopic
phytoplankton and zooplankton (coocolithpores) and small marine snails
(pteropods) (bottom, right) that help form the base of the food chain in the
Southern Ocean, up to tropical corals and deep-sea corals. Based on what
we know right now about ocean biology and its sensitivity to carbon dioxide, we’re going to be living in a very different world in terms of ocean
life 100 years from now.

8. Q. “I’ve read that the North Atlantic is becoming less salty. How is that affecting ocean cir-

culation and climate?”
A. Answer by RUTH CURRY: If you put a lot of fresh water into the North Atlantic Ocean, it can actually slow
the ocean circulation there and can lead to an abrupt shift in climate. We know from geological evidence that
that has happened in the past.
Is that going to happen as a result of global warming? It’s possible, but I think probably not. The simplest reason
is that a warming planet cannot support the growth of ice, and freezing the fresh water on the surface of the
North Atlantic is probably necessary to initiate the sequence of events that changes the ocean circulation and
grows ice sheets on land.
Ice is a white, reflective layer. The sun’s energy hits that light-reflective layer, and it’s radiated back into space.
So if you grow a little bit of ice, you radiate more energy back into space, and you get cooling. Well, that causes
more ice to grow, and so you go into a feedback loop that keeps forcing the climate to get colder and colder,
which, in turn, creates more ice.
The opposite is what’s actually happening right now. Our sea ice is shrinking. As sea ice in the Arctic Ocean
shrinks, less solar radiation is reflected back to space and more heat is absorbed by the oceans—that are now exposed because there is less sea ice.
So we’re going in the opposite direction right now. We’re absorbing heat. That melts more ice. That absorbs
more heat. And that feedback loop is likely to dominate any other factor, such as freshening in the North Atlantic Ocean, and even a potential slowdown of the Atlantic circulation.

The content questions and answers you just read are from the following websites. If you would
like to read more go to:
1. Union of Concerned Scientists: http://www.ucsusa.org/global_warming/
2. Woods Hole Oceanographic Institute, Global Warming: http://www.whoi.edu/page.do?
pid=12457&tid=282&cid=13366
3. Woods Hole Oceanographic Institute, Abrupt Climate Change: http://www.whoi.edu/page.do?pid=12455
Additional Resources to explore on Climate Change:
4. Climate Change Resources for the IPCC Fourth Assessment Report EOS-WEBSTER.
http://eos-webster.sr.unh.edu/climate_change.jsp
5. Climate Choices— a project of the Union of Concern Scientists.
Impacts: Regional Consequences
http://www.climatechoices.org/ne/impacts_regional/regional-impacts.html

The following are SCIENTISTS participating in the workshop: (in alphabetical order)
Dr. Hui Feng
Education: B.S. (Radio Physics), East China Normal University, 1983
M.S. (Earth Science/Oceanography), University of New Hampshire, 1996
Ph.D. (Earth Science/Oceanography), University of New Hampshire, 2004
Position:
Research Scientist, OPAL, University of New Hampshire
What I do: My main research interests are in the field of ocean color remote sensing, hydro
bio-optics and radiative transfer in optically-complex waters. Specifically, my
focus has been on the development of ocean color inversion algorithms to retrieve in-water bio-optical properties, and the evaluation of ocean color atmosphere correction performance in coastal regions using in-situ atmospheric and aquatic optical measurements. A recent research focus involves the sea state bias modeling for altimeter range correction
by using global ocean surface wave model and scatterometer data.

Deb Goodwin (PhD Candidate)
Education: B.A. in Earth Systems Science (Carleton College)
M.S. in Biology and Certificate in Environmental Education
(University of Washington)
Ph.D. in Oceanography in progress (University of New Hampshire)
Position: Graduate Student
What I do: Along with coursework, I help process samples in the lab, participate
in cruises and contribute to education efforts when possible. I am currently looking at how phytoplankton respond to changes in their light
environment. Prior to returning to graduate school, I taught high
school math and science at a boarding school and for semester-at-sea programs onboard traditional sailing ships.

Dr. Ru Morrison
Education: B.Sc. in Marine Biology & Oceanography (University of Wales, Bangor)
Ph.D. in Oceanography (University of Wales, Bangor)

Position:

Research Assistant Professor, Ocean Process Analysis Lab, UNH

What I do: Everything I do has something to do with light in the ocean or ocean observing
systems. Boats, buoys, airplanes and satellites carry the sensors I use to investigate
a variety of processes in the coastal waters of the Gulf of Maine and the global
ocean. How do phytoplankton react to changes in light levels? How do the optical
properties of the ocean change? How does water quality and clarity affect eelgrass in Great Bay? What
can the color of the ocean tell you about what’s in it? How can you combine information from different
sources to provide products for people? How to best communicate research results to non-scientists?
These are some of the questions I am trying to answer.

The following are SCIENTISTS participating in the workshop: (in alphabetical order)
Continued

Dr. Joe Salisbury
Education: B.S. in Geology (University of Southern Maine)
M..S in Educational Leadership & Public Policy (University of Southern Maine)
Ph.D. Earth Science/Natural Resources (University of New Hampshire)

Position:

Research Assistant Professor, Ocean Process Analysis Lab, UNH

What I do: I work on carbon cycling in the coastal ocean. My main interest is in how biological processes and land-ocean interactions affect carbon cycling in coastal
waters. I'm also interested in ocean acidification. I use remote sensing data to
try to understand these processes.

Dr. Annette Schloss
Education: University of Southern Maine, BA Chemistry and Biology
University of New Hampshire, Freshwater Ecology/Zoology, MS, PhD
Position: Research Scientist
What I do: I work with scientists, teachers and informal educators to bring global climate
change data and research discoveries into classrooms, informal science centers,
and for citizen monitoring groups. At the University of New Hampshire, I manage EOS-WEBSTER, which is a large digital library of local, regional, and
global Earth Science data. EOS-WEBSTER has been behind the scenes in online tools for visualizing
coastal ocean satellite imagery and sea ice in the polar regions (ICEBOX and SEAICEBOX), easy access to Landsat images for studying vegetation (Landsat Clic n Pic), the GLOBE Carbon Cycle Project, a full-dome planetarium show for the International Polar Year (Ice Worlds), and a new initiative,
Picture Post, for citizens and monitoring groups to use digital photography for observing change-overtime in their own environment.

The following people include the COSEE-OS workshop team. (in alphabetical order)
Continued

Sean Graham (COSEE-OS Team Member)
Education: BFA Graphic Design/Computer Graphics
University of Michigan
Position: Senior Interactive Applications Developer
What I do: I've been in the field of interactive educational software development for 11 years. I was the lead designer/developer on Phytopia which was a finalist for NASA Software of the Year and
currently work as the Senior Interactive Applications development lead at Raytheon Web Solutions working closely with COSEE on a variety of projects including the COSEE-OS CLIMB Applications and the COSEE.net redesign project.
sgraham@sdsio-mail.jpl.nasa.gov

Christy Herren (COSEE-OS Team Member)
Education: B.S. in Marine Sciences (University of South Carolina)
Ph.D. in Biological Oceanography (University of California Santa
Barbara)
Position: Research Associate (COSEE-OS)
What I do: With the COSEE-OS team, I develop new multimedia tools and
content to help teachers, students, scientists and the general public
explore and communicate ocean sciences.
christy.herren@gmail.com

The following people include the COSEE-OS workshop team. (in alphabetical order)
Jennifer Albright (COSEE-OS Team Member)
Education: B.S. in Anthropology (Brandeis University)
M.S. in Marine Biology (University of Maine, Orono)
M.Ed. in Science Education, in progress (University of Maine, Orono)
Position: Research Assistant, COSEE-OS
What I do: I am the teaching assistant for the COSEE-OS/UMaine undergraduate/
graduate course entitled “Teaching Science by Ocean Inquiry” as well
as the Summer Teacher Workshop. I also help in the development of
the COSEE-OS Ocean Climate web interface (a multimedia tool providing oceanrelated content to teacher, students, scientists and the general public with the aim
of increasing ocean awareness and literacy). Jennifer_Albright@umit.maine.edu

Amy Holt Cline (COSEE-OS Team Member)
Education: B.A. in Biology and Education (Principia College)
M. Ed. in Teacher Leadership (University of New Hampshire)
Position: Education and Outreach Coordinator, UNH Coastal Ocean Observing
Center
What I do: The ultimate goal of my job is to help make ocean observing data and information products within the UNH Coastal Ocean Observing Center and
other programs more accessible to coastal managers, educators and the
general public. This includes planning and coordinating teacher workshops, creating informal exhibits, writing papers, communicating with
other educators across the nation, attending education and science meetings and
much more! amy.cline@unh.edu
Annette deCharon (COSEE-OS Director)
Education: B.S. in Geology (University of California at Davis)
M.S. in Geological Oceanography (Oregon State University)
Position: Senior Marine Education Scientist, School of Marine Sciences,
University of Maine
What I do: For over a decade, I have acted as a "bridge" between scientists
and educators, hoping to increase understanding of our oceans. I
am especially interested in using innovative multimedia to engage
new audiences with marine content. With this goal in mind, I serve as Director of
the Centers for Ocean Sciences Education Excellence - Ocean Systems (COSEEOS) program and Manager of Education & Public Outreach for the NASA Aquarius mission to measure global ocean salinity. annette.decharon@maine.edu

Informal EDUCATORS attending this workshop include:
Carrie Armbrecht Carrie.armbrecht@umit.maine.edu
Position: Co-Facilitator/Graduate Student
What I do: I am a graduate student in the School of Marine Sciences at the
University of Maine. I am pursuing a masters in Oceanography and a masters
in Marine Policy. I am a co-facilitator of the C's to Shining C workshop series
through the Challenger Learning Center of Maine.

Virginia Baltay vbaltay@aol.com
Position: Independent Consultant
What I do: I am an independent Science Educator/Consultant for "Science Beyond the Classroom". I currently am working on projects for the US Fish and
Wildlife Service and for Yale University in collaboration with public schools. I
write curriculum, organize field-trips and workshops and oversee the management
of education events for the Friends of Outer Island, a unit of the McKinney National Wildlife Refuge. On Outer Island, I manage a long-term student study of
the invasive Japanese shore crab and have written the curriculum guides for this
study. I have over twenty years of middle school science teaching experience and
worked on the reforms that resulted in the Connecticut State Science Standards. I
serve as a Judge for the National Science Teachers Association Tapestry Grants program and am familiar with current trends in science teaching.

Carla Companion carlajean@gmail.com
Position: I'm currently the Exhibit Design Intern and Seasonal Naturalist (educator)
at the Seacoast Science Center.
What I do: In addition to my work at the SSC I am also a freelance writer, blogger
and designer, and I do contract work (mostly for non-profits). I am especially interested in the ways in which we communicate conservation messages to the lay public
in order to most effectively encourage conservation behaviors. I recently received a
master's degree in Environmental Education from Antioch University New England.

Informal EDUCATORS attending this workshop include

John Diamond jpdiamond47@aol.com
Position: Volunteer naturalist
What I do: I'm a volunteer naturalist at the sea coast science center and a marine docent with the UNH Marine Docent program. at the science center, I'm the "touch tank
cop", which is a necessary role when you have several hundred grammar school kids in
the place. I also do the rocky shore explorer program. That's tide-pooling with 25
school kids. for the docent program, I do the rocky shore SeaTreks and the floating lab program.

Kate Leavitt k.leavitt@seacentr.org
Position: Naturalist/Interpreter at the Seacoast Science Center
What I do: I teach visitor programs on rocky shore ecology, whales, Gulf of
Maine, ocean research, habitats, science experiments, basic naturalist lessons, and
cultural history. I also teach a summer course for pre-k children called
splish-splash which focuses on tide pooling and an introduction to natural
history. We have a distance education program which I teach on ocean
acidification to various grade levels, ranging from 8th grade to 12th grade.

JB Kavaliauskas jbk@maine.rr.com
Position: Consultant
Background: I have 25 years of both formal and informal education, I am
currently working on the development of a robotic autonomous kayak for use
as an education, research and monitoring tool and consulting for two
start-up non-profits in the Greater Portland area.

Informal EDUCATORS attending this workshop include:
Edmund Chun Taite edmund4@comcast.net
Position: UNH Marine Docent
What I do: I teach marine science concepts through SeaTreks, boat programs and
floating labs to K-12 and adult groups. I'm interested in Plate Tectonics, Water Quality,
Estuaries (natural and human history) and the Rocky Shore Environment. I participate
on the docent WADE group which stands for "wider and deeper education" in which
we try to expand our knowledge of marine science in particular, as well as, science in
general.
Jayshree Oberoi joberoi@neaq.org
Position: Teacher Services Supervisor,
What I do: I manage Teacher services programs at the New England Aquarium. We
provide free consultations and resource materials to teachers from the New England
area and beyond. We also plan, organize and implement professional development programs on topics ranging from marine science content, climate change, Inquiry to connecting science and literacy for K-12 teachers and informal educators.

Dianna Payne PhD diana.payne@uconn.edu
Position: Assistant Professor & Education Coordinator, Connecticut Sea Grant
What I do: Provide training and workshops for K-12 formal and informal educators,
curriculum consultation, resources and publications, linkages among formal and informal educators and administrators and links between educators and scientists

Aimee Hayden-Roderiques Aimee.Hayden-Roderiques@maine.gov
Position: Natural Science Educator/Aquarium Director
Dept. of Marine Resources (Maine)/Maine State Aquarium

Informal EDUCATORS attending this workshop include:
Sylvia Scharf sscharf@neaq.org
Position: Senior Program Educator at the New England Aquarium
What I do: As a Program Educator, I provide outreach and on-site programming for
schools and family groups throughout New England. I also interpret and give presentations inside the Aquarium. As a Senior Program Educator, I am developing outdoor field trips for schools to local coastal ecosystems.
At right: That's me with a Solomon Island Skink named Colleen who we used to

Nicole Scola nscola@neaq.org
Position: Coordinator of Teacher Services
What I do: I work within the education department at the New England Aquarium where my work primarily focuses on teachers. I am part of a team that is responsible for the organization, development, and operation of professional development programs as well as maintaining the resources in the Teacher Resource
Center. As part of my job, I also work with the Northeast Science Center Collaborative, a program of Clean Air-Cool Planet, to coordinate the Climate Change
Backpack Program.

Betsy A. Stefany bastefany@gmail.com
Position: Owner/consultant of The SABENS Group.
What I do: The SABENS Group has fourteen years of bridging traditional learning systems with emerging technology to enhance understanding. I am an online
facilitator as well as a project and course designer, blending online discussion with
classroom and field activities. In addition, I crosswalk connections between National Science Education Standards, State Science Frameworks and career competencies with a specialized interest in engineering, marine science and emerging
fields (biotechnology, geospatial, alternate energy etc).

Informal Education Projects
The following information includes overviews describing and informal education project.
You will be learning more about these projects in your small groups.

Dr. Hui Feng - Ocean Aerosols (Excerpt from NASA proposal)
The objective of this component is to demonstrate to the public how aerosols link to human life, why we need
studies of aerosols, and how the NASA Earth Observing System (EOS) has been involved in aerosol studies.
The Seacoast Science Center (SSC) located in Rye, New Hampshire (http://www.seacoastsciencecenter.org/)
currently attracts about sixty thousand visitors annually, and regularly offers various school and camp programs
and exhibits. These are designed to provide educational and engaging information on the marine and
coastal environments of the Gulf of Maine. Visitors cover a broad range of ages and diverse backgrounds from
K-12 school students to senior citizens. For this educational component, I propose a collaborative initiative to
produce a hands-on teaching kit for the SSC by integrating two prominent exhibits created by UNH COOA and
the AIRMAP programs to show how scientists study change in the ocean and in the air using a variety of technologies. The goal of creating educational materials on aerosol remote sensing research is to engage the public
in better understanding how the air and sea interact. In the proposed work, I will create a hands-on teaching kit
that will include visual examples of information related to ocean color and explaining why scientists need to
determine aerosol properties to better understand the ocean color remote sensing. Rich information will be included pertaining to aerosol data from satellite remote sensing and ground-based in situ measurements in the
Gulf of Maine region. This kit will be created in conjunction with staff training workshops where Seacoast Science Center staff and volunteers will learn about the science behind this proposal as well as the connection between the COOA and AIRMAP exhibits. Through staff training and the creation of a hands-on science information kit, lesson plans will be created that will be used to teach both school and public programs.

Deb Goodwin (PhD Candidate) - Seasons of the Sea Exhibit A Field Trip Into the Sea (From the Gulf of Maine
Monitor SU/FA 2006)
Growing up to be a marine biologist is a dream for many children, but mention physical oceanography and
you’d likely be met with blank stares. A new exhibit at the Seacoast Science Center in Rye, NH, may help
change that by drawing more attention to a major component of marine research: the ocean itself. Developed by
staff at the Coastal Ocean Observing Center, the interactive exhibit is titled “Seasons of the Sea.” It uses colorful satellite images and temperature/salinity profiles to show how the Gulf of Maine cycles through seasons of
mixing and stratification, of hibernation and productivity. For New England residents especially, this type of
change is an intuitive introduction to ocean dynamics since it largely mirrors seasonal changes on land. The exhibit also shows Seacoast Science Center visitors how oceanographic data are being collected year-round by
buoys such as the Gulf of Maine Ocean Observing System. Real-time data from both inshore and offshore
buoys are displayed on a monitor, and moveable dials and pointers invite comparison of conditions at each
buoy. This unique glimpse at the ocean’s “vital statistics” gives visitors hands-on experience with oceanography, and a long term understanding of the seasons of the sea.

Dr. Ru Morrison Inside Out—Proposed Informal Science Collaboration
In 2007 the Seacoast Science Center in Rye New Hampshire premiered the interactive, learning experience
GeoAdventures, Assignment Gulf of Maine. Participants have discovered the degree to which humans are interconnected with different parts of the Gulf of Maine watershed by combining the concept of geocaching with a
multimedia indoor three-screen, three-location experience together with interactive touch-screen learning activities. Evaluation of the initial GeoAdventure indicated that greater than 80% of the audience had not heard of
geocaching but over 80% wanted to then participate in geocaching afterwards. The proposed work will build on

(continued from previous page)

the successful GeoAdventure experience by expanding and transferring the approach to two more regional informal science education locations, the Squam Lakes Natural Science Center and the Mount Washington
Observatory, creating an integrated regional learning experience. Exhibit content focused on the effects of climate change will be closely tied to current research through collaboration with the University of New Hampshire building upon an already established ethos of engaged scholarship. Broader Impacts – The primary audience of this project will be families that encompass the 144,000 visitors annually to the three Science Centers.
Participants will raise their understanding of how local ecosystems and watersheds are influenced by a combination of change on regional, national, and global scales. Visitor’s interest in regional watersheds issues will be
increased by experiencing key features in a range of ways. The ultimate goal of building an environmentally
literate citizenry is to create a stewardship ethic: changing behaviors and attitudes that have negative impacts on
the environment.
Dr. Joe Salisbury - Ocean Acidification Distance Learning Program (mini-progress report on the program)
The Seacoast Science Center in Rye, New Hampshire has just completed a distance education program on
Ocean Acidification. This program provides students with the unique opportunity to learn about this topic
through cutting-edge science from real scientists. Students will be introduced to ocean acidification; learn what
it is, what is causing it, and what its effects could be on our oceans in a captivating live program. These concepts will be reinforced with participation in lab experiments featuring acids and bases, pH, calcification, and
the carbon cycle. Video footage of ocean scientists collecting data for research as well as an interview
with a University of New Hampshire scientist, Joe Salisbury, will also supplement the program. We have compiled some pre and post broadcast activities and vocabulary lists to help you teach this topic in your classroom
as well.
Dr. Annette Schloss - DIGITAL EARTH WATCH: A Program to Promote Environmental Monitoring by Students
and Citizens through Remote Sensing and Digital Photography
Digital Earth Watch (DEW) is an informal science program to promote environmental monitoring by students
and citizens through remote sensing and digital photography. DEW provides online resources to help participants understand and use NASA satellite imagery, tie it to environmental changes that are occurring at global
and regional scales and connect those changes to changes in their own neighborhood. DEW is piloting a Picture
Post network with a small group of teachers, nature centers and citizen monitoring groups for taking and sharing
digital photographs and contributing to national environmental monitoring. Programs like Project Budburst and
the Project Citizen Science have similar goals of environmental monitoring and citizen involvement, and will
partner with DEW in the field test of the Picture Post Project. A Picture Post is an easy-to-use and inexpensive
tool for students and citizens to monitor change-over-time in their local environment. Picture Posts are easy to
build or inexpensive versions made from recycled plastic lumber can be purchased. It provides a platform for
repeatedly taking digital photographs of the landscape as a standardized set of images which then can be shared
over the Internet. The establishment of a Picture Post combines formal and informal science educators and centers in a network of active environmental monitoring. We invite schools, universities, informal science organizations agencies as well as individual citizen scientists to participate by setting up and operating a Picture Post.
Each Picture Post becomes part of a system to monitor the environment consisting of the post, digital cameras, a
website for storing and organizing digital images, image analysis software for spatial, spectral and temporal
studies, and communications networks for sharing results.

