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Where are you joining from? 

Anchorage project: Land Acknowledgement
● land.codeforanchorage.org

What grades/subjects do you teach? 

https://land.codeforanchorage.org/


About the UCAR Center for Science Education

● Develop educational experiences 
and resources

● Create connections to Earth 
systems science for all learners

● Build pathways towards a 
scientifically literate society

SciEd website: scied.ucar.edu

https://scied.ucar.edu/


In partnership with…



Which seal 
are you 
feeling today?



What ocean 
science topics 

do you 
currently teach 

about? 



What else would you like to know
about the ocean? 



In today’s workshop…

● Quick review of ocean science basics
● IOOS Association & how we observe the ocean
● Share activities related to ocean observing
● Learn how you can get involved with the National 

Ocean Sciences Bowl (NOSB)
● Discover additional learning resources from SciEd



Resources:



How does the ocean 
influence the Earth system?



The ocean is the main source of humidity & weather

Through                  
the water cycle, the 

ocean generates 
about ⅔ of the 

global precipitation 
that falls on land

https://gpm.nasa.gov/


Ocean circulation moves heat around the planet

Thermohaline circulation - 
the ocean’s conveyor belt!

● Cold, dense water sinks to 
create deep ocean 
currents

● Moves heat from the 
tropics to the poles 

● A complete cycle can take 
1600 years or more!

http://www.youtube.com/watch?v=jOVvXDI0KbY


● Ocean+land absorbs 47% of incoming 
solar energy
○ Ocean covers 71% of the surface, low 

albedo 

● Maintains global temperatures
○ Slow to warm up & slow to cool down

● Stabilizes Earth’s climate system
○ Absorbing 90% of excess heat 

trapped by greenhouse gases

The ocean stores (and releases) heat

Ocean Heat Trends (1993-2024)



Most of the warming over the last 50 years has 
happened in the ocean (90%)

NOAA

https://www.climate.gov/news-features/understanding-climate/climate-change-ocean-heat-content


The ocean is a 
carbon sink
● Organic matter & 

dissolved CO2  sinks to 
the sea floor; remains 
there for centuries

● The ocean absorbs 
31% of CO2 emissions 
created by human 
activity 



The ocean is a source of oxygen 

Phytoplankton 
produce 50% of 
oxygen through 
photosynthesis



The ocean 
is a 

source of 
biodiversity 

and food
● 25% of all known 

species live in the 
ocean

● Supplies food for 
over 3 billion humans



How do we know what’s 
happening in the ocean?



Anna Barboza 

IOOS Science and Learning Resources

Program Specialist, IOOS Association



U.S Integrated Ocean Observing System (IOOS) 

What is IOOS?
The U.S. Integrated Ocean Observing System (IOOS) 
network connects 11 Regional Associations (RAs) 
and their partners to collect and share ocean 
observing data about our ocean, coasts, 
and Great Lakes.

Regional Associations 



What does IOOS do?

Observe: Using different observing 
technologies such as buoys, underwater 
gliders, sensors, and more.

Inform: Observations are publicly 
available tailored to community needs.

Support decisions: Develop data 
information products and decision 
making tools.

IOOS RAs’ technologies provide near 
real-time updates and historical data 
available on the Regional Data Portals. 

U.S Integrated Ocean Observing System (IOOS) 

https://ioosassociation.org/technologies-tools/
https://ioosassociation.org/data-portals/
https://docs.google.com/file/d/1wXJjRvaUW2F7FC802BQp7V1yWo1JEnVP/preview


Ocean Observations for Everyone
Ocean information connects science to everyday 
life helping us understand changing conditions 
and weather patterns, make informed decisions, 
and protect communities.

Ocean information supports:

• Research & Discovery: Study our oceans, 
coasts, and Great Lakes

• Weather Forecasting: Improve 
forecasting and understand hurricane 
conditions 

• Public Safety: coastal and beach safety, 
search and rescue, and public health

Connecting ocean and coastal conditions to 
local ecosystems, livelihoods, and economies. 



IOOS Education ToolKit 
● Compilation of seven activities

○ Accompanying 
powerpoints, worksheets, 
and interactive activities 

○ Developed in English and 
Spanish 

○ Themes: ocean 
observations, coastal 
hazards, ecosystem 
changes, and seafood

● Activities focus on place-based 
case studies and leverage 
existing resources from the 
IOOS RAs

○ Customizable learning 
experience 

○ Adaptable to local context 
○ Highlighting regional 

perspectives 
○

https://ioosassociation.org/wp-content/uploads/2025/04/IOOS_K-12_Education_Toolkit_FullDocument_Final.pdf


IOOS Education ToolKit-Build A Buoy Demo 

SLIDE DECK

https://ioosassociation.org/resources/k-12-education-toolkit/
https://ioosassociation.org/wp-content/uploads/2025/04/IOOS_K-12_Education_Toolkit_FullDocument_Final.pdf
https://docs.google.com/presentation/d/1njMq0gyudQfIgqgS7TvaOzhYMvKINxxEOyOlsSLejFA/edit?slide=id.p13#slide=id.p13


IOOS Education ToolKit-Where are the Tuna? 

● For grades 9-12 but adaptable 
● Interpret data maps and explore impacts of marine heat 

waves

Real Time Data Platforms: 
● NANOOS NVS Fishers Platform 
● NANOOS NVS Climatology Dashboard

https://ioosassociation.org/resources/k-12-education-toolkit/
https://nvs.nanoos.org/Fishers
https://nvs.nanoos.org/Climatology
https://docs.google.com/presentation/d/12dMmG8s0oLHuszRvOmksxt3MD3EH585Wqup0yVk7TQs/edit?slide=id.p1#slide=id.p1


GCOOS Satori Mystery 

• Grades 9-12
• Accompanying quiz and video 

Other RA Resources

NANOOS Lesson Plans 

• Grades 6-12 
• Tailored for Pacific Northwest coastal hazards 

PacIOOS Voyager Lesson Plans 

• Grades 8-12
• Preparatory homework or classroom exercise 

https://gcoos.org/resources/for-educators/
http://www.youtube.com/watch?v=7-r941-f78I
https://www.nanoos.org/education/lesson_plans.php?utm_source
https://www.pacioos.hawaii.edu/education/voyager/


For Bilingual Classrooms: 

CARICOOS Waves Education Manual 

• Four lesson plans with activity manuals

CARICOOS School- Education and Outreach 
Page (Also in English)

• For all grade level educators 

Other RA Resources
SECOORA Sea Level Rise Curriculum 

● Grades 6-8
● Accompanying webinars to develop data 

visualizations of sea level rise

https://secoora.org/education-outreach/sea-level-rise-curriculum/
https://school.caricoos.org/en/
https://school.caricoos.org/en/
https://secoora.org/education-outreach/sea-level-rise-curriculum/


● Continue to explore the IOOS Education Toolkit and other resources 
● Connect locally: 

○ Get in contact with your local Regional Association
○ Regional Association Newsletters 

● Follow us on LinkedIn 
● Anna Barboza | anna@ioosassociation.org

Let’s connect ocean information to your classroom 
and community

Stay in Touch

https://ioosassociation.org/regions/
http://linkedin.com/company/ioos-association/
mailto:anna@ioosassociation.org


What else can my 
students do to learn about  
the ocean?



The National Ocean 
Sciences Bowl

Melissa Brodeur, NOSB Program Manager - mbrodeur@ucar.edu

Nicole Palma, NOSB Program Specialist II - npalma@ucar.edu



Inspiring Tomorrow’s Ocean Leaders

● High school academic competition
● Tests students knowledge of ocean 

sciences including biology, chemistry, 
physics, geology, technology, 
geography, and policy

● Regional competitions and a National 
Finals

www.nosb.org
nosb@ucar.edu

http://www.nosb.org


● Highlights ocean-related career options
● Develops future workforce pipeline
● Focuses on career skill development
● Provides important career mentoring and 

connections
● Supports professional development for 

teachers
● Includes hands-on field trips & award trips
● Awards student achievement through 

scholarship program

More Than a Competition
Fills an important gap in high school education!

www.nosb.org
nosb@ucar.edu

http://www.nosb.org


● Theme: From Source to Sea: Understanding Marine Debris

● 17 regional competitions in February and March

● Virtual Finals competition - poster activity

● 1st place summer award trip - NMEA 2027, Honolulu, HI

2026-2027 Competition Year 

www.nosb.org
nosb@ucar.edu

http://www.nosb.org


Time to Buzz-In

www.nosb.org
nosb@ucar.edu

http://www.nosb.org


What commonly forms capillary waves?

W. Wind

X. Seismic activity

Y. Gravity

Z. An object breaking the surface of water

Toss-Up Question

www.nosb.org
nosb@ucar.edu

http://www.nosb.org


What commonly forms capillary waves?

W. Wind

X. Seismic activity

Y. Gravity

Z. An object breaking the surface of water

Toss-Up Answer

www.nosb.org
nosb@ucar.edu

http://www.nosb.org


What group behavior do fish exhibit that 

makes swimming more efficient and reduces 

predation risk?

Bonus Question

www.nosb.org
nosb@ucar.edu

http://www.nosb.org


Bonus Question

www.nosb.org
nosb@ucar.edu

Schooling OR shoaling

http://www.nosb.org


Get started at nosb.org today!

● Step 1. Identify the NOSB regional bowl closest to 
you. Check out the competition map on our home 
page. 

● Step 2. Contact the coordinator for that region to see 
if they have an opening for a new team and get 
details on that regional bowl. 

● Step 3. Find additional information on nosb.org for 
forming a team, registering, and preparing for 
competition!

Dive In to the NOSB

www.nosb.org
nosb@ucar.edu

http://nosb.org
http://www.nosb.org


● Sample Questions and Study Resources

○ Online Quiz Games: Kahoot! and Blooket

● Theme Resource Pages

● Education and Career Resources

NOSB Resources

www.nosb.org
nosb@ucar.edu

http://www.nosb.org


How will you connect 
ocean science topics to 
your students’ lives? 

What will resonate with them?



Marine Debris - we’re all connected
● Trash from inland areas travels through the watershed and ultimately 

reaches the ocean
● Microplastics from wearing/washing clothes end up in the air/water



Additional Resources
From SciEd



UCAR Center for Science Education: scied.ucar.edu

http://scied.ucar.edu


What do soda and the oceans have in common?

Students observe the carbonation of cups of 
soda at different temperatures. 

Science concepts:

● Henry’s Law: temperature and partial 
pressures; how much gas can dissolve into 
a liquid?

● Ocean connection to the carbon cycle
● Climate change: As temperatures rise, will 

the oceans absorb less CO2?

scied.ucar.edu/activity/what-do-soda-and-oceans-have-common

https://scied.ucar.edu/activity/what-do-soda-and-oceans-have-common


Using Satellites to Learn About Animals
The Follow Me! Online Comic Book

Upper Elementary: 
Where Are the 
Whales?

Middle School: The 
Plastic Path

scied.ucar.edu/using-satellites-to-learn-about-animals

http://scied.ucar.edu/using-satellites-to-learn-about-animals


The Learning Zone

47

A resource for public understanding 
of science and to support learning for 
secondary students



Learning Zone articles about the ocean



Snowfall Measurement: In Support of Aviation, Nov 10th, 5-6pm: NSTA Web Series

scied.ucar.edu/educators/teacher-professional-development/snow-science

Teacher Professional Development from SciED

http://scied.ucar.edu/educators/teacher-professional-development/snow-science


Tell us what you thought of today’s workshop…

Please complete this short survey:
www.surveymonkey.com/r/PLTYBSH

https://www.surveymonkey.com/r/PLTYBSH


Thank You!

Resources:


