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Unit Plan—Atlantic Ocean vs. Pacific Ocean
What do you know?
Summary

What do you really know about the Atlantic and Pacific Oceans?  What are their similarities?  Differences?  Remembering that energy from the sun causes differential heating on Earth, students will be analyzing real-time data from the East Coast (SECOORA) and West Coast (NANOOS) to compare these two oceans.  Essential questions students will explore include information about air temperature and water temperature.  Skills they will be developing involve comparing and contrasting data, creating a graph, and drawing conclusions after analysis of the information.  Finally, students will create a Venn diagram poster project to summarize their learning as an assessment.  This unit plan can also be used for other parts of the world as a template for comparing and contrasting two ocean areas…your students will be experts when finished!
Key Concepts
AAAS Benchmarks-Project 2061

· The Scientific Worldview: Scientific knowledge is subject to modification as new information challenges prevailing theories and as a new theory leads to looking at old observations in a new way.
· Scientific Inquiry: Scientific investigations usually involve the collection of relevant data, the use of logical reasoning, and the application of imagination in devising hypotheses and explanations to make sense of the collected data.

· The Scientific Enterprise: No matter who does science and mathematics or invents things, or when or where they do it, the knowledge and technology that result can eventually become available to everyone in the world.

· The Scientific Enterprise: Computers have become invaluable in science, mathematics, and technology because they speed up and extend people's ability to collect, store, compile, and analyze data; prepare research reports; and share data and ideas with investigators all over the world.

· Technology and Science: Technology is essential to science for such purposes as access to outer space and other remote locations, sample collection and treatment, measurement, data collection and storage, computation, and communication of information.
Ocean Literacy Essential Principles/Standards
· Throughout the ocean there is one interconnected circulation system powered by wind, tides, the force of the Earth’s rotation (Coriolis effect), the Sun, and water density differences. The shape of ocean basins and adjacent land masses influence the path of circulation.
· The ocean controls weather and climate by dominating the Earth’s energy, water and carbon systems.
· Everyone is responsible for caring for the ocean. The ocean sustains life on Earth and humans must live in ways that sustain the ocean. Individual and collective actions are needed to effectively manage ocean resources for all.
Science Skills (from EARTH website)

· Asks questions.
· Makes and keeps simple records of observations.
· Communicates with others.
· Makes sketches or diagrams to explain ideas.
· Uses evidence to construct explanations.
· Organizes data into tables and charts.
· Analyzes data.
· Draw conclusions.
· Uses the internet to find information.
National Science Education Standards
· Understanding about science and technology.
· Use appropriate tools and techniques to gather, analyze, and interpret data.

· Develop descriptions, explanations, predictions, and models using evidence.

· Think critically and logically to make the relationships between evidence and explanations.

· Global patterns of atmospheric movement influence local weather. Oceans have a major effect on climate, because water in the oceans holds a large amount of heat.

· Science and technology are reciprocal. Science helps drive technology, as it addresses questions that demand more sophisticated instruments and provides principles for better instrumentation and technique. Technology is essential to science, because it provides instruments and techniques that enable observations of objects and phenomena that are otherwise unobservable due to factors such as quantity, distance, location, size, and speed. Technology also provides tools for investigations, inquiry, and analysis.
Objectives

Include clear, measurable statements of what students will be able to do, such as:

· Observe technologies that support ocean research and conduct responsible research online.
· Identify real time data that supports learning the basics about the Atlantic and Pacific Oceans (air temperature and water temperature).
· Record data, construct graphs through Excel, and analyze the data leading to conclusions.
· Demonstrate understanding through a final Venn diagram art project.
· Communicate results through sharing of the final project as a group.
Materials

· Computers (with Microsoft Word/Excel)
· Science Notebook

· Ruler

· Pencil

· Computer paper, colored pencils, markers, erasers
Procedure

Day 1-Introduction and Webquest

1. Introduce the lesson with this question: What do you know about the Pacific and Atlantic Oceans?  Make a T-Chart to include in their Science Notebooks.  Brainstorm and copy as a class together.
2. Introduce the organizations SECOORA and NANOOS and show their websites.  Inform students that today they will be conducting a webquest about each site to become familiar with the organizations and all the information.  Students will be answering questions in their Science Notebook (complete sentences)!

a. SECOORA http://secoora.org/  Explain what the organization SECOORA does for the southeastern United States.

i. Click on “Marine Operations.”

1. What do observations from the weather and wave stations help improve?

2. Explain what high frequency radar is used for.

ii. Go back one page and click on “Coastal Hazards.”

1. What is the main threat to the eastern shorelines?
2. Inundation is when water rushes inland and could possibly flood.  Explain how communities are preparing for this threat.

3. A rip current is a strong surface current that flows rapidly away from the shore.  How is SECOORA helping to prepare residents for these threats?

iii. Go back and click on “Ecosystems: Water Quality and Living Marine Resources.”

1. READ the information about Fish and Water Quality.  Write down one new thing you learned from EACH ONE!

iv. Go back once more and click on “Climate Change.”

1. Explain one thing SECOORA is providing the local communities to help minimize the impact of climate change.
b. NANOOS  http://www.nanoos.org/  Explain what NANOOS does for the Pacific Northwest.
i. Click on “Maritime Operations.”  Scroll down to read about “Maritime Operations and NANOOS.”

1. Read the paragraph and explain how NANOOS helps support maritime operations.

ii.  Go back and click on “Ecosystem Assessment.”

1. Scroll down and READ the two paragraphs about “Ecosystem Assessment and NANOOS.”  Explain three pieces of information NANOOS provides.
iii.  Go back and click on “Fisheries and Marine Biodiversity.”

1. Scroll down and READ the paragraph about “Fisheries and NANOOS.”  Explain 2-3 pieces of information NANOOS provides and who it helps.

iv.  Go back and click on “Coastal Hazards.”

1. READ the entire webpage (it’s only a few paragraphs).  Explain what coastal hazards are and how NANOOS is helping local communities (2-3 things).

v. Go back one more time and click on “Climate.”  READ the entire webpage…yes you can do this!
1. What is climate?  Explain!

2. How does ocean affect climate?

3. Explain climate change in a few sentences.

4. What is climate variation?

5. Finally, explain how climate change is affecting the Pacific Northwest.

Great job!  You are done with the Webquest!  Please make sure all your answers are in your Science Notebook (complete sentences).  Extra time?  Explore SECOORA and NANOOS more…find something interesting and learn more about it!

3. Close the lesson by leading a discussion about what they learned from today.  What did they think was most surprising?  Why?

Day 2-Real Time Data Collection

1. Review the web quest from yesterday.  Have each student in all groups explain what they learned (1-2 new things).
2. Inform students that today they will be collecting real-time data from SECOORA (East Coast) and NANOOS (West Coast).  Set up two data tables in their Science Notebooks like the one below:

	Buoy (Lat./Long.)
	Water Temp. °F
	Air Temp. °F
	Concerns?

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


They will be responsible for filling in this table from both websites, SECOORA and NANOOS.

3.  Instructions for SECOORA:  Go to this website: http://secoora.org/

Click on “Data and Maps”


Click on “Explore Real-Time Data”


Start clicking on buoys and find your information!
*Keep in mind this is Real-Time Data (like from TODAY) and some buoys may not give all the data needed, or some may not work.  Why do you think this could happen?  Use as much information from each buoy as you can and get information from 15 buoys!*
4.  Instructions for NANOOS: Go to this website: http://www.nanoos.org/

Click on “NVS” (Nanoos Visualization System) on the left side.

“Click Here to View All Assets”

Click on “Assets.”  Use the map OR the list on the left side to gather information.  Fill in another chart like the one above for the Pacific Coast.

*Keep in mind this is Real-Time Data (like from TODAY) and some buoys may not give all the data needed, or some may not work.  Why do you think this could happen?  Use as much information from each buoy as you can and get information from 15 buoys!*
5. Once students have both data charts filled in, ask them to start looking at the data and notice any trends or patterns.  Extra time today?  Explore more data on the SECOORA or NANOOS sites.  Find anything interesting?  Write down your observations!

Day 3-Graphing and Data Analysis

1.  Review with the students their data from yesterday.  Go through SECOORA first from the east coast.  Discuss observations.
2.  Go through NANOOS from the west coast.  Discuss observations.

3. Review with students how to make an Excel table and graph (see PowerPoint).  The graphs will be bar graphs comparing the water temp and air temp from both coasts.
4. Head to the computer lab and help students as necessary!

5. As students finish, they can print their graphs to tape into their notebooks.  Then, answer these analysis questions:

a. What do you notice about the temperature on each coast?  Compare and contrast.  Which one is cooler?  Why?  Which one is warmer?  Why?

b. Where do the ocean currents from the Pacific originate?  Explain how it affects the water temperature.

c. Where do the ocean currents from the Atlantic coast originate?  Explain how it affects the water temperature.

d. Based on the water temperatures, how does this affect air temperature?  Remember what we have studied!

e. What are the main differences (2-3) between these two oceans (from this data)?  Explain in sentence form.

f. What are the main similarities (2-3) between these two oceans (from this data?  Explain in sentence form.

g. Explain 2-3 things you have learned from this data!
Day 4-Catch-Up or More Research


Use this day as a catch-up from Days 1-3.  Make sure students finish all parts to each day. 
If students are completely finished, they can read the two following articles.  For each one, please write down three (3) things they learned.  Be sure to provide information about the ocean conveyor belt.
The Environmental Literacy Council-The Great Ocean Conveyor Belt http://www.enviroliteracy.org/article.php/545.html
Windows to the Universe-Transfer and Storage of Heat in the Oceans

http://www.windows2universe.org/earth/Water/ocean_heat_storage_transfer.html
Still have more time, explore the websites in the “Additional Resources” section!

Day 5 Assessment and Summative Evaluation

1. Start with each table group discussing the analysis questions.  For each question, then choose one group randomly to share their answer.
2. Next, explain their assessment.  They will be constructing a Venn Diagram with both oceans.  They need to have AT LEAST five differences for the Pacific and AT LEAST five differences for the Atlantic.  In the similarities, they need to have AT LEAST five.

3. Encourage students to make a rough draft with words and sketches, and then finish as a final draft.  Remind them that this is their assessment.  Finally, have students write 3-5 sentences at the bottom answering these two questions:

a. Explain 2 things you learned about comparing and contrasting the Atlantic and Pacific Oceans.

b. Explain what you can do to help our oceans!

4. Students can also share their final products if they want!  (
Assessment

· Performance—Students will explore websites to compare and contrast data from both coastlines, collect data, and analyze the results.
· Product—Students will construct a graph from the data, answer analysis questions, and design a Venn diagram poster project to demonstrate understanding of the objectives.
· Please also see rubric for the final unit assessment.
Additional Resources


MBARI (Monterey Bay Aquarium Research Institute) http://www.mbari.org/default.htm

OOI (Ocean Observatories Initiative) http://www.oceanobservatories.org/


GOOS (Global Ocean Observing System) http://www.ioc-goos.org/

IOOS (Integrated Ocean Observing System) http://www.ioos.gov/

CORMP (Coastal Ocean Research and Monitoring Program) http://www.cormp.org/

NDBC (National Data Buoy Center) http://www.ndbc.noaa.gov/ [image: image2.png]
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