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Thirty seventh graders file down the 
ramp to board the research vessel 
Spirit of the Sound. 
Some are cracking 
jokes, exclaiming 
as they point up 
at ospreys soaring 
overhead or out 
at the huge cargo 
ships moored 
nearby. Others 
are quiet and a 
little nervous, 
wondering if this 
is a good idea. For most of the students, 
although they live in a coastal city and 
see the water every day, this is their first 
time on a boat. 

Fairfield County, Connecticut, is 
one of the most densely populated 
and diverse areas in the United States. 

Your Coast Through New Eyes
Eleven of its municipalities border 
Long Island Sound, an estuary home 
to countless critical ecosystems and 
over 8 million people. The Maritime 
Aquarium sits on the Sound’s shore, 
its more than 210,000 gallons of tanks 
housing over 300 local species. The 
aquarium’s education department 
engages over 80,000 students of all 
ages annually in the aquarium, local 
classrooms, and onboard the RV 
Spirit of the Sound (RVS), with over 30 
unique education programs covering 
topics from shark adaptations to 
water pollution. In 2016, a $484,000 
grant from the National Oceanic 
and Atmospheric Administration 
(NOAA) Environmental Literacy 
Program enabled the creation of our 
most ambitious program ever: Sound 
Resilience – Get on Board! 

Sound Resilience was among 
the first wave of programs tackling 
climate change through resilience 
education. Although scientists 
have been aware of the causes and 
potentially devastating effects of 
climate change since the 1970s, 
educators and activists have struggled 
to integrate climate change science 
into mainstream curricula and 
public discourse. Environmental 
education remains a somewhat fringe 
topic, often offered as an elective 
or not at all. In public institutions 
like zoos, aquariums, and nature 
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Climate Interpretation and Real-Life Resilience

Students onboard the R/V Spirit of the Sound 
collaborate to create a map of their home 
coastline, using magnets to identify flood-
vulnerable areas and existing resilience 
structures like seawalls and salt marshes.



LEGACY 7

centers, interpreters may shy away 
from this challenging topic, fearing 
to overwhelm or depress guests, or 
preferring (understandably) to focus 
on the inspiration and beauty of 
the natural world. Interpreters who 
do work with climate change may 
struggle to balance complex science 
and alarming consequences with 
hopeful messaging. We have found that 
interpretation often falls into one of 
two categories: succumbing to “gloom 
and doom” or emphasizing small-scale 
solutions that pale in the face of the 
challenge’s magnitude. (“Carpool!” 

“Recycle!”) 
Enter climate resilience education. 

Resilience can be simply defined as 
the ability to bounce back from life’s 
challenges; NOAA’s definition is the 
ability to “anticipate, prepare for, 
respond to, and recover from” negative 
events. Interpreting climate change 
through the lens of resilience is ideal for 
engaging learners at the middle- and 
high-school level, who are beginning 
to find their place in a changing world. 
Climate resilience education is science-
based, but also rooted in personal 
observation. It transcends traditional 
subject areas, blending physical and 
social science, economics, and even 
psychology. Resilience is solutions-
focused, but emphasizes that there 
are no “perfect” solutions! Quality 
resilience interpretation helps learners 
grow comfortable with the uncertainty 
of climate change’s effects while 
developing flexible perspectives around 
human actions to combat this great 
challenge. 

In designing Sound Resilience, we 
identified several guiding principles for 
climate resilience interpretation:

• Combine classroom and field 
education; utilize the RVS for on-
water education

• Keep lessons hands-on; limit 
educator talking time

• Connect local extreme weather 
phenomena and global climate 
science; use trusted NOAA data 
and visuals and relatable real-life 
analogies for communicating 
complex concepts

Sound Resilience comprises three 
sessions:

Session 1: “Coasts that Shift 
and Change” 
In this one-hour class, aquarium 
educators set the stage for students’ 
journeys into climate resilience 
through a brief interactive discussion 
covering the relationship between 
weather and climate, types of 
extreme weather, the science of 
hurricane formation, and the effects 
of storm surge and erosion on coastal 
communities. Educators showcase 
imagery from recent local storms 
and draw on students’ personal 
experiences of extreme weather. 
Interpretive metaphors include: 

“Weather is like the clothes you’re 
wearing today while climate is like all 
the clothes in your closet,” and “Storm 
surge is created through ‘snowplow 
action’ where hurricane winds act 
like snowplows, pushing water across 
the ocean and piling it up on the land 

upon reaching the coast.” 
Students then discuss what 

strategies could make their coastal 
communities resilient—prepared to 
bounce back successfully from coastal 
storms. The lesson shifts to a lab 
format, where each group receives a 

“beach in a box” and creates their own 
storm surge. Students test different 
resilience structures, learning 
firsthand that each structure has pros 
and cons: seawalls block waves, but 
redirect wave energy outward, causing 
more erosion than they prevent and 
often becoming damaged or destroyed 
themselves. Conversely, salt marshes 
absorb wave energy gradually in their 
leaves while their deep root systems 
stabilize beaches, preventing erosion. 

Session 2: “Your Coast through 
New Eyes” 
Sound Resilience marked the 
aquarium’s first-ever opportunity 
to offer on-water programming in 
multiple coastal cities. Norwalk, 

An educator helps a student 
measure the current wind speed 
using a handheld anemometer.
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Stamford, and Bridgeport, 
Connecticut are all dense, diverse 
urban centers increasingly at risk 
from climate change. Interpreting 
resilience using students’ home 
coastlines as field sites has proven the 
single greatest impact of the program. 

The research cruise begins with the 
chance to observe resilience structures 
in real life. It’s many students’ first 
time on the water, and this opening 
activity satisfies their excitement and 
curiosity through active observation. 
As the vessel travels, students map 
their observations on a giant magnetic 
coastal map, adding magnets 
representing vulnerable infrastructure 
(houses, marinas, restaurants, etc.) 
and resilience structures (marshes, 
seawalls, revetments, coastal forests, 
etc.). Educators take a back seat, 
helping to identify structures and 
orient students geographically while 
students are free to create their own 
image of their home coast. Upon 
completion, the map is discussed, 
photographed, and dismantled for 
reuse. 

Having set the stage for climate 
change by focusing on extreme 
weather, educators now introduce 
climate change science, using 
eye-catching visualizations from 
NOAA and NASA and metaphors 
to interpret complex concepts. 
Metaphors include the “heat trapping 
blanket” to describe the causes 
of climate change, and imagining 
boiling pasta water to explain thermal 
expansion and sea level rise. While 
climate change interpretation can 
become overwhelming if conducted 
entirely at the global scale, educators 
emphasize that scientists study 
climate change using individual 
weather measurements. To experience 
this data collection firsthand, students 
rotate through four sampling stations, 
using handheld analog instruments 
to record: air and water temperature, 
relative humidity, and wind speed and 
direction. Educators contextualize 
these real-time measurements with 
extreme weather and climate change. 

Finally, the global carbon cycle 
is discussed and tied to climate 
resilience. While cruising past 

coal-fired power plants spewing 
carbon dioxide, students collect 
a teeming phytoplankton sample 
and view it using the onboard video 
microscope. Educators describe 
photosynthetic plankton’s role as a 
carbon sink and key player in global 
climate resilience, then follow carbon’s 
journey up the food chain towards 
sequestration in zooplankton and the 
bodies and shells of shellfish. As the 
vessel returns to the dock, students 
notice the oyster colonies exposed 
by low tide and the brilliant green 
salt marsh sucking heat-trapping 
carbon from the air, seeing them anew 
through the perspective of resilience.

Session 3: “It’s On Us” 
Equipped with their understanding 
of climate change and associated 
coastal threats like hurricanes and 
sea level rise, students embark on 
a design challenge in this one-hour 
class. Their mission: Maximize 
weather and climate resilience in their 
community by identifying vulnerable 
areas and adding resilience structures. 
Students use the map created during 
the cruise to spot gaps in local 

resilience infrastructure, aided by a 
NOAA flood-risk map of the same 
area. They must then weigh each of 
five resilience methods’ functionality, 
site-appropriateness, up-front and 
maintenance costs, and carbon 
footprint. For example, students 
might remember from Session 1’s 
lab that seawalls cause erosion, recall 
crumbling or rusty seawalls viewed 
from the vessel in Session 2, and note 
that seawalls are expensive both to 
build and maintain. Then, they might 
notice that oyster reefs, while also 
expensive, provide protection from 
storms, sequester carbon in their 
shells, and multiply over time—they 
can even be harvested to recoup the 
initial investment! 

Students tackle the “wicked 
problem” of resilience design 
collaboratively, working through 
confusion and disagreements to 
sort priorities, stick to a budget and 
balance competing criteria. The 
end result is a variety of unique 
strategies, and great opportunity for 
discussion and ongoing curiosity. 
By emphasizing from the very first 
session that there are no “right 
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answers,” and providing a rich and 
locally relevant scientific background, 
educators guide students to carefully 
formulate their own conclusions about 
climate resilience. 

From 2016 to 2020, Sound 
Resilience has engaged over 1,800 
participants and become extremely 
popular among students and teachers 
alike. The three-year evaluation 
showed significant gains not only in 
students’ knowledge of climate science 
and resilience strategies, but also in 
their confidence and interest level 
around the environment in general, 
climate change specifically, and their 
own ability to identify and engage in 
meaningful actions to protect their 
communities. Teachers have gained 
valuable climate interpretation tools 
for their own classrooms. Through an 
innovative combination of exposure 
to real data, hands-on activities, field 
experiences, and open-ended design 
work, Sound Resilience has created 
a deeply impactful climate resilience 
education experience. 

Note: Sound Resilience – Get on 
Board! was prepared by the Maritime 
Aquarium at Norwalk, Inc., under 
award NA16SEC0080005 from the 
Environmental Literacy Grant (ELG) 
Program of the National Oceanic and 
Atmospheric Administration (NOAA), 
U.S. Department of Commerce. The 
statements, findings, conclusions, 
and recommendations are those of 
the author(s) and do not necessarily 
reflect the views of NOAA or the U.S. 
Department of Commerce.

For More Information
Coastal Flood Exposure Mapper. 

NOAA. https://coast.noaa.gov/
digitalcoast/tools/flood-exposure.
html

Global Temperature Variation. 
NASA, updated 05/14/2020. 
https://climate.nasa.gov/climate_
resources/101/video-global-
temperature-variation/

How to Talk about Climate Change 
and the Ocean. Prepared 
by FrameWorks Institute in 
partnership with the National 
Network for Ocean and Climate 
Change Interpretation (NNOCCI) 
and the National Science 
Foundation (NSF). 2015. http://
www.frameworksinstitute.org/
assets/files/PDF_oceansclimate/
climatechangeandtheocean_mm_
final_2015.pdf

Sea Level Rise Viewer. NOAA. https://
coast.noaa.gov/slr/
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