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In a time where students are bombarded by news of environmental collapse and climate
uncertainty, it's more important than ever to bring relevancy into the Earth Science classroom
especially when it comes to the ocean. As an educator in Mamaroneck, New York, where our
community is bordered by the Long Island Sound, I see the disconnect between our proximity to
the water and our students’ understanding of its importance. Ocean systems often feel abstract in
middle school Earth Science because they’re rarely positioned as central to our curriculum.
Instead, they’re often used to reinforce ideas about weather or water cycles; however, in reality
the ocean is the driver. It influences everything from climate and energy flow to biodiversity and
carbon cycling. When we place ocean literacy at the forefront, students begin to recognize that
the ocean is not just a backdrop for environmental issues, it's the setting, the plot, and the
catalyst. Teaching through this lens gives students a local and global context, and it helps them

explore how climate, human activity, and systems thinking all intersect in real, tangible ways.

One of the most compelling points made in the article by Singh et al. (2021) is the shift
toward solution-oriented science. It’s easy for students to feel defeated when faced with data
about rising sea levels, ocean acidification, or mass coral bleaching events. But framing the
conversation around how scientists are engineering solutions through bycatch-reduction
technologies, sea turtle rehabilitation strategies, or marine robotics brings hope back into the
conversation. These aren't theoretical fixes; they’re actual designs and responses happening right
now. When students are shown how science and engineering merge to solve complex problems,

they start to understand their own potential to contribute. The main takeaway that young learners



should know is that it’s about being part of the solution. This approach mirrors the kind of
thinking the Next Generation Science Standards and NYSSLS promote: using evidence,

identifying patterns, and designing based on real-world variables.

The Essential Principles of Ocean Literacy become critical instructional anchors in a
STEM classroom. Principle 1 states the Earth has one big ocean with many features, offers a
broad entry point for students to understand interconnected systems. Principle 3 on the ocean’s
role in climate reinforces lessons we already teach about atmospheric circulation and energy
transfer, but it adds depth by grounding those patterns in oceanic data. Principle 5 on biodiversity
and Principle 6 on the human-ocean connection open doors for case studies around conservation,
sustainability, and food security. These principles are the framework through which students can
make sense of the world. For example, when exploring climate feedback loops, students can
analyze how melting sea ice affects albedo and in turn accelerates warming or that warming

affects ocean circulation, which changes weather patterns globally.

There are also feasible ways to incorporate these themes into the classroom in ways that
feel manageable and impactful. One strategy I plan to use is centering a lesson around
engineering solutions for oil spills. Students test different materials to determine which sorbents
absorb oil most effectively, graph their results, and discuss trade-offs like cost, availability, and
ecological impact. We can also explore NOAA’s ocean robotics initiatives by watching short
documentaries or analyzing drone footage from reef monitoring missions. These examples help
students see how engineers and scientists work side-by-side in real life, and they offer an
authentic platform for cross-disciplinary connections. Activities like these also support digital
fluency. Students analyze data visualizations, work with satellite tools like NASA’s Eyes on the

Earth or the Climate Time Machine, and interpret trends over time using real datasets. Instead of



simply using technology, students can think critically, gather evidence, and analyze data with

technology just like scientists do.

Each lesson plan needs to acknowledge representation and accessibility. The Singh article
does an excellent job reminding us that ocean science needs to be equitable and inclusive. That
means highlighting researchers and engineers from diverse backgrounds and allowing students to
see themselves in these roles. When I approach this topic I want to highlight Emery’s story, who
started in art and ended up in robotics. It’s a story that reminds students that career paths are
nonlinear, and that creative thinking has a place in science. These moments of connection help
students reimagine who belongs in STEM. Representation goes beyond visibility, it’s about
creating entry points for students who may not have seen science as for them. And that matters

when we’re trying to build a future generation of problem-solvers.

Bringing this to Mamaroneck, there are clear and local opportunities for students to
connect with ocean issues. Projects like The Eel Project within the Hudson river give students a
chance to participate in real-world data collection and contribute to conservation work right here
in New York. We could also look at sea level rise projections in the Long Island Sound and
compare them to global models. When students can see how climate change affects their own
communities, not just polar bears or coral reefs, it becomes personal and much more relevant.
Whether it’s stormwater runoft, shoreline erosion, or declining fish populations, students begin

to recognize that the ocean defines our survival and their role in protecting our ocean is vital.

Carving out time for authentic investigation, integrating interdisciplinary content, and
finding resources can present challenges, however there are tools that students and educators can

access. Tools like NOAA’s Ocean Explorer, NASA’s My NASA Data, and World Ocean



Database provide ready-to-use content for classroom integration. Guest speakers from local
marine organizations or community scientists can help bridge classroom learning with career
exploration. Even simple projects like creating infographics on marine ecosystems or writing

proposals to reduce plastic waste in the cafeteria can build agency and voice.

Another classroom resource that deserves a spotlight is the Smithsonian Ocean Portal.
This site offers multimedia content, educator resources, and virtual explorations of topics such as
marine ecosystems, ocean acidification, and human impacts. One of the most engaging features
is the inclusion of stories from real marine scientists, which gives students insight into current
research and the people behind it. These narratives help to humanize science and bring relevance
to what students are learning. I also appreciate how the Smithsonian’s content is adaptable for
different grade levels. For my middle schoolers, having access to simplified videos and guided
activities makes this resource especially useful. Teachers can modify content for time constraints
or complexity, and it’s flexible enough to work as a warm-up activity or a springboard for a
larger project. Incorporating this type of resource not only deepens understanding but also helps
students see the ocean as an interconnected system that touches every aspect of life on Earth.

Another valuable tool that supports data-driven instruction is the National Weather
Service Climate Portal. This online platform gives students and teachers access to real-time and
historical climate data, including temperature, precipitation, and seasonal outlooks. The interface
is user-friendly and designed with clear, interactive visualizations that make complex data more
approachable. In the classroom, this portal could also serve students for authentic investigations.
For example, students can use it to explore how climate variables have changed over time in our
region, or to compare trends across different areas of the country. This supports instruction tied

to climate systems, variability, and even extreme weather events which are all key elements in



the Earth and Space Science curriculum. It also aligns directly with science practices like
analyzing data and constructing explanations based on evidence. What makes the Climate Portal
especially useful is its flexibility. It can be integrated into quick data exercises, student-led
inquiries, or more in-depth projects where students look at how climate data informs
decision-making in agriculture, water management, or disaster preparedness. Giving students
access to tools like this reinforces the importance of digital literacy in science and helps connect

abstract climate patterns to real-world implications.

In addition to data tools, NOAA’s Sanctuaries 360° Virtual Reality platform offers a
completely different yet equally powerful learning experience. This digital tool provides a
platform for students to be in an immersive underwater environment where they can explore
America’s national marine sanctuaries without leaving the classroom. For example, students can
observe kelp forests or coral reefs, students can navigate 360-degree video footage and guided
tours that highlight the ecological significance of these areas. This is an engaging way to
facilitate students to see marine ecosystems up close, where typically these environments are not
readily accessible. The VR tool would also help students visualize the scale and diversity of

marine habitats, which can be difficult to grasp through textbooks or photos alone.

When students are given a say in how they explore these issues, their engagement
deepens. Whether they’re designing a public outreach campaign, building a prototype to reduce
microplastics, or mapping changes in sea surface temperatures, they’re contributing to ideas that
matter. These experiences give students tools to interpret scientific data, solve problems
collaboratively, and advocate for meaningful change. By connecting back to the Essential

Principles of Ocean Literacy, we can ensure that this learning is transformative.



Ocean literacy in the classroom enables students to view the interconnectedness of
systems, the complexity of human impact, and the creativity behind engineering solutions. When
students leave the classroom with a deeper understanding of the ocean, they can hopefully
become more informed citizens. They understand that protecting the ocean is about protecting
life on Earth. As educators, we have a responsibility to guide students toward that understanding

and to inspire them to take it one step further by becoming part of the solution.
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