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Alternate Assignment: Real-Time Ocean Data in the Classroom Activities and Reflections

Introduction 

After reading the article Real-Time Ocean Data in the Classroom  by Laura Murray, Deidre Gibson, and Angela Ward (2008), I decided that I wanted to work through each of the activities described.  Having little experience with using real-time ocean data, I thought my own learning would benefit from completing the  three minds-on learning activities. In addition, the experience of working through each activity would give me perspective on how effective, difficult and /or engaging each activity would be for my students.  Section 1 of this paper is my work for each of the three learning activities: Exploring Ocean-Observing Systems, Local Weather and the Ocean, and Where Do the Organisms Live? Section 2 is a reflection of my learning experience completing these activities; Section 3 is my reflection of the strengths and weaknesses of these activities for my sixth grade students.    

Section 1

Activity 1: Exploring Ocean-Observing Systems

Objective: Students investigate the many uses of ocean-observing systems.

A. Ocean Currents of the World

*Visit University Corporation for Atmospheric Research’s Window to the Universe, www.windows.ucar.edu/cgi-bin/tour-def/earth/Water/ocean_currents.html.

*Observe/Record the flow direction of the major ocean currents.
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Questions:

1. Which current flows off the southeast coast of the United States? The Gulf Stream. What is the temperature of this current? The Gulf Stream is a warm current.

2. Which current flows off the California Coast? The California current. What is the temperature of this current? The California current is a cold current.

3. In which direction do these currents flow? The Gulf Stream flows north- northeast. The California current flows south.

4. What current is responsible for the El Nino events off the coast of South America? The Peru current. However the warm equatorial waters displace the cold water of the Peru current. Is it a hot or cold current? The Peru current is a cold current.

B. Observing systems locations and information

*Explore the NOAA National Data Buoy Center website, www.ndbc.noaa.gov,  to familiarize yourself with ocean-observing systems and the parameters they measure. Click on a region to view individual buoys. Click on the buoys to determine what type of information each buoy provides.

Questions:

1. List several types of information provided by the ocean-observing buoys. Water column height, water temperature, air temperature, wind speed, wind direction, rain sensor, humidity sensor, salinity, conductivity, air pressure, atmospheric pressure, water pressure, and wave height.

2. What is the ocean temperature off the coast nearest your home or favorite ocean area? The ocean temperature at Clatsop Spit, OR (46.216N 124.128W) is 57.6(F.

C. Ocean-movement measurements using observing systems

*Visit the NOAA’s Tropical Atmospheric Ocean project website, www.pmel.noaa.gov/tao/index.shtml,  to investigate how observing systems can predict changes in ocean-circulation patterns and the resulting effects on climate and weather.

Questions:

1. Are sea surface temperatures warmer in the eastern or western Pacific Ocean? The sea surface temperatures are warmer in the western Pacific Ocean.  What technology did you use to answer this question? I used the TAO/Triton data display from the data collected by their buoys.

2. Explain how ocean temperature drives El Nino events. The winds in a normal year will blow east to west in the Equatorial Pacific. Warm surface water “piles up” near Indonesia on the Western side and upwelling on the Eastern side bring cold waters and nutrients to the surface. During an El Nino year, the trade winds in the tropics relax and upwelling is not as efficient. The result is warmer sea surface temperatures in the east, greater precipitation, and the winds from the west gain strength. The overall warmer sea surface temperature affect weather globally.

Activity 2: Local Weather and the Ocean

Objective: Students assess how the ocean affects air temperatures.

A. Finding the present air temperature.

*Visit The Weather Channel website (www.weather.com).

*Type in your city and record the air temperature:  Vancouver, WA, 68(F   

*Locate a city by the ocean nearest you and record the air temperature. Rockaway Beach, Oregon--61(F. 

*Wind Speed: 24 knots
Wind Direction: North Northwest

B. Finding the water temperature

*Find the ocean-water temperature, using the NOAA’s National Data Buoy Center website.

*Enter the water temperature of the coastal area nearest to you. Rockaway Beach OR, 53.4(F
*Compare your answer to the air temperature found in Section A. 
Questions:

1. Which area’s air temperature was the closest to the ocean temperature? Rockaway Beach’s air temperature was closer to the water temperature at the coast.

2. How did the coastal area’s air temperature compare to the ocean-water temperature? The coastal air temperature was a little warmer than the ocean-water temperature but not as warm as the inland air temperature.

C. Finding the monthly average high and low temperatures.

*Return to the weather conditions for your city at The Weather Channel.

*Scroll down to the “36 hour forecast” and click on “averages”.

*Select “compare locations” and enter your ocean-comparison city from section A and compare the average high and average low temperatures for the two cities. Vancouver, WA is 2 degrees warmer on average than Rockaway Beach, OR.  However, Rockaway Beach has higher average temperatures than Vancouver, WA between the months of October and March. Vancouver, WA has higher average temperatures during the months of March to October. It is warmer at the coast during the winter and cooler during the summer than at the inland city of Vancouver, WA.

Questions:

1. Which city had the highest monthly summer temperatures? Vancouver, WA.

2. Which city had the lowest monthly winter temperatures? Vancouver, WA.

Critical Thinking Questions:

1. What effect does the ocean have on coastal and inland air temperatures? The ocean has a high capacity for storing and transporting solar energy. Coastal air temperatures will be more similar to the temperature of the ocean than inland air temperatures.  

2. Explain how the ocean affects local air temperatures. The ocean affects local air temperatures by warming or cooling the air above it.  The uneven heating of Earth’s surfaces causes the wind to blow and clouds and precipitation to form. When the ocean’s temperatures are warmer than the coast, a land breeze will form. When the coastal land is warmer than the ocean, a sea breeze occurs. The ocean also affects local temperatures because its currents transport energy to and from other areas. For example, the warm Gulf Stream makes the climate in England more moderate and wet.

3. How does this effect change with the seasons? Because the ocean has a great deal of “inertia” and requires a lot of energy to make a change to its water temperature, during the winter, the ocean becomes a heat source while in summer it is a heat sink.  Coastal areas will have warmer temperatures than inland areas during the winter and cooler temperatures during the summer.

Activity 3: Where Do the Organisms Live?

Objective: Students determine where marine organisms live, based on ocean temperatures.

*Visit NOAA’s NDBC website (www.ndbc.noaa.gov) to locate water temperatures at several offshore sites from Maine to Florida on the east coast and from Oregon to Southern California on the west coast. Record temperatures in Table 1.

	Location
	Temperature ((F/(C)

	Maine
	57 (F, 13.9 (C

	New York
	73 (F, 22.8 (C

	Virginia
	80.8 (F, 27.1 (C

	South Carolina
	84.2 (F, 29 (C

	Florida (Miami)
	85.8 (F, 29.9 (C

	California (Los Angeles)
	64.6 (F, 12.6 (C

	Oregon
	55.8 (F, 13.2 (C


Table 2 describes the optimal temperature ranges for these marine organisms. Using the data from Table 1, determine the potential location of the organisms.

	Organism Name
	Optimal Temperature ((C)
	Potential Location

	Tarpon
	20-35
	NY, SC, FL, VA

	Winter Flounder
	10-12
	ME, OR

	Striped bass
	18-23
	NY

	American lobster
	8-14
	ME, OR, CA

	Eelgrass
	0-25
	CA, OR, ME, NY

	Turtle grass
	15-35
	NY, VA, SC, FL

	Pacific anchovy
	20-26
	NY, VA

	Pacific herring
	0-10
	OR, CA


Questions:

1. Which organisms would you expect to find in South Carolina at this time? Tarpon, Turtle grass.

2. Which organisms would you expect to find in Maine at this time? Winter Flounder, American lobster, Eelgrass.

3. Which organisms would you expect to find in Oregon at this time? Winter flounder, American Lobster, Eelgrass, Pacific herring.

Critical-thinking questions:

1. List the organisms that might live anywhere from Maine to Florida to California.  Eelgrass, possibly Turtle grass

2. Explain how these organisms can live in many different locations. They travel with the currents or with migrating organisms.

Section 2: Reflection on Learning Experience

In the final sections of the article, Real-Time Ocean Data in the Classroom  by Laura Murray, Deidre Gibson, and Angela Ward (2008), the authors point out that all three learning activities have a common theme of ocean temperature .  The authors suggest that at the end of completing these activities, students (like me!) should be able to apply their understanding  of the ocean temperature’s effect on global climate, local weather, and organism distribution to considering how a change in ocean temperature  might affect each. What I understand now includes, a rise in ocean temperature can hinder upwelling and perpetuate El Nino events, can cause a rise in air temperature, and an increase in precipitation near coastal areas, and can affect how hospitable an area is for certain organisms. All of these changes can result in higher overall temperatures in coastal and inland areas, an increase in storm severity, and changes in ecosystems.  Prior to completing these activities, I read about these changes and effects in our class readings, the newspaper, and in school textbooks. However, “seeing” the data and taking the time to explore, to make inferences, and to thoughtfully consider the implications of my findings  has strengthened my understanding of these ideas. In addition, I now have more confidence in being able to interpret on-line real-time data that before this assignment seemed a little intimidating to tackle.      

Section 3: Reflection as Teaching Tool

I think using real-time data to better understand science concepts is powerful for students.  Using real-time data places the learning experience in the present regardless of how old and outdated textbooks and materials might be. In addition, using real-time data followed up with critical thinking questions fosters inquiry and maintains a “hands-on” and “minds-on” approach to teaching and learning.

Each of these activities, with minor modifications, would be accessible for students 5th through 8th grade.  The following table includes changes that I would make in implementing these activities into my classroom. 

	Activity 
	Modifications

	Activity 1: Ocean-Observing Systems, Part A 
	The second website, Office of Naval Research’s Science and Technology Focus, was difficult to use; I would omit and focus on the Windows to the Universe website

	Activity 1: Ocean-Observing Systems, Part A 
	Question 4 was confusing especially without a prior understanding of El Nino events.  For this question to be more effective, students should have some understanding of El Nino events.

	Activity 1: Ocean-Observing Systems, Part B
	For students to have more success with interpreting data from the National Data Buoy Center, guide students through the process of selecting a buoy and determining what kinds of data it collects.

	Activity 1: Ocean-Observing Systems, Part C
	The NOAA’s Tropical Atmospheric Ocean project website had explanatory information that was useful but the real-time data, itself, was hard to interpret. I would probably omit this site for younger students (5th-6th grade).

	Activity 3:Where Do the Organisms Live?
	Converting from Fahrenheit to Celsius was a great mathematical activity; great practice for students. For 5th grader, teachers may want to have the initial table in Fahrenheit to begin with--if only for a more meaningful understanding of how warm or cold the water is.

	Activity 3:Where Do the Organisms Live?
	Temperatures from some of the buoys were not represented by the organisms in the table. I then chose  to group organisms with optimal temperatures close to the data that I collected. This could be confusing for students but could lead to a good discussion of how the ocean temperature would differ at different times of the year. For example, I completed this activity in June; what would the results look like in October or November?

	All Activities
	Having a science meeting to discuss findings, and share and defend  ideas spawned from the critical thinking questions would make this learning experience more enduring.


Oftentimes I run across learning experiences that I think I should explore but, because of time and “life” happening, I don’t take the time to do it. I am grateful for this exploration using real-time data to better understand the relationship of the ocean, climate, weather and the distribution of marine organisms.  For myself and my students, these activities meet the Ocean Literacy Essential Principles: the ocean is a major influence on weather and climate, the ocean makes the Earth habitable, and the ocean supports a great diversity of life (Schoedinger 2006).  These activities can be a foundational part in teaching and developing ocean literacy.
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