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Lesson Plan—HOT-DOG TOSS!  

Hawaii Ocean Time-series Data Organizational and Graphical System for Temperature, Oxygen, and Salinity Synthesis)

Summary

Students will be interpreting and analyzing HOT-DOG real-time data from the Aloha Station to compare graphs with a computer simulation.  Specifically, students will make observations of patterns within time-series visualizations of temperature, salinity, dissolved oxygen, nitrates, and phosphates.  They will discover evidence between these ocean graphs and the initial visual simulation to make connections about El Nino and La Nina years.  Finally, they will generate a conclusion, and synthesize their learning with a presentation.  (How does ocean El Nino and/or La Nina affect humans with data to support their presentation?  How does this relate to climate change?).

Key Concepts

· HOT-DOGS, the Hawaii Ocean Time-series Data Organizational and Graphical System provides real-time data on physical and biogeochemical ocean properties and processes.

· An excellent computer simulation showing Pacific Ocean temperatures between the years 1993 to 2004 exists at http://www.mbari.org/earth/2013/presentations/bidigare/Movie_fp_sstshade.mpeg 
· Graphs generated on the HOT-DOGS site can be used to correlate with the visual computer simulation of ocean temperature in the Pacific.

· Generating observations and connections from the data can lead to evidence of La Nina and El Nino in certain years and climate change.
Objectives

· Students will observe contour graphs and identify trends/patterns within the graphs.
· Groups of students will record observations (2-3) for each graph.
· Students will demonstrate their comprehension of the graphs by presenting their findings to the class.  
· Students will synthesize their results by writing a conclusion which they will communicate effectively through a Powerpoint, Prezi, poster, skit, song, round-table discussion or other method that is approved by their teacher. 

Materials

· Introduction to types of graphs (visuals from YouTube or teacher generated).

· HOT-DOGS tutorial with worksheets at C-MORE http://cmore.soest.hawaii.edu/education/teachers/science_kits/ocean_conveyor_kit.htm
· Introduction to El Nino and La Nina.  (resource available)

· Introduction to phytoplankton growth requirements (high school worksheet available)

· Student journal guidelines to guide investigation of graphs, connections, and writing a conclusion. (middle level worksheet available)
Procedure

Part 1
1. Students will view a video (or teacher demonstration) describing the relationship among data in several types of graphs. 

2. A discussion of these graphs will follow.

3. Students will access a tutorial for HOT – DOGS (Hawaii Ocean Time-series Data Organizational and Graphical System) by clicking on http://hahana.soest.hawaii.edu/hot/hot-dogs/interface.html
4. They will work through this tutorial to gain an understanding and facility with working on the HOT-DOG site.

a. They will demonstrate this facility by creating and answering questions about two graphs which are embedded in the tutorials.

Part 2
1. Students will be asked to view a visualization of a contour graph for the years 1993 to 2004.  

2. They will have access to the HOT-DOGS Data.  They will be asked to observe the following parameters in a time-series:  temperature, salinity, dissolved oxygen, phosphates and nitrates for the years covered in the visualization from #1.

3. They will make correlations between the parameters and the visualization in concluding statements and a final presentation.
Assessment

· Performance
· During the lesson, students will demonstrate understanding of HOT_DOG data by selecting graphs that they have created and explaining how the dependent variable changes with respect to the independent variable in clearly written sentences.
· Product
· Students will compare the identified parameters in the HOT DOG data graphs to the trends they have observed in the initial visualization to suggest a positive or negative correlation or none at all.  They will communicate their findings in a round-table discussion, in a poster, in a PowerPoint, or in a song or skit.
Additional Resources

Please list any Web sites, books, publications, or other resources that would be helpful for teachers or students preparing for this lesson.

http://www.mbari.org/earth/2013/presentations/bidigare/Movie_fp_sstshade.mpeg
http://cmore.soest.hawaii.edu/education/teachers/science_kits/ocean_conveyor_kit.htm
http://hahana.soest.hawaii.edu/hot/hot-dogs/interface.html
http://www.elnino.noaa.gov/
http://www.elnino.noaa.gov/lanina_new_faq.html
http://prezi.com/
http://www.staradvertiser.com/news/20100718_Scientists_hope_to_solve_mystery_of_algae_blooms_in_open_ocean.html?id=98696549  TOSS Problem #3 Reading

Next Generation Science Standards

	
	Analyze geoscience data and the results from global climate models to make an evidence-based forecast of the current rate of global or regional climate change and associated future impacts to Earth systems. [Clarification Statement: Examples of evidence, for both data and climate model outputs, are for climate changes (such as precipitation and temperature) and their associated impacts (such as on sea level, glacial ice volumes, or atmosphere and ocean composition).] [Assessment Boundary: Assessment is limited to one example of a climate change and its associated impacts.]
Represent data in tables and graphical displays to describe typical weather conditions expected during a particular season. [Clarification Statement: Examples of data could include average temperature, precipitation, and wind direction.] [Assessment Boundary: Assessment of graphical displays is limited to pictographs and bar graphs. Assessment does not include climate change.]




Got time?

If you have time before your presentation, it would be helpful to provide

· Relevant content standards—Next Generation Science Standards:
http://www.nextgenscience.org/next-generation-science-standards 

· Science process skills (information under lesson resources on the EARTH website)

· Ocean Literacy Standards: http://oceanliteracy.wp2.coexploration.org/  

· Key concepts, according to the AAAS benchmarks, which provide a framework for K-12 expectations: http://www.project2061.org/publications/bsl/online/bolintro.htm 
· Tags (we are working on updating the EARTH website to be more search-friendly and are planning to implement a tag-search system. Please include any relevant keywords or tags for your lesson[image: image2.png]
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