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Lesson Plan—Big Ocean, Big Data: Exploring Large Oceanographic Datasets to Help Determine if the Ocean is Changing?
Summary

This lesson is designed to give students a “hands-on” experience with working with big data sets from chemical oceanography gathered by research cruises in order to help answer the question: Are the oceans changing over time?  Students will be using data from the GLODAPv2 data sets.  Students will be extracting, plotting and analyzing ocean data by using technology.
Science and technology, data, data analysis, GLODAPv2, ocean measurements, chemical oceanography, research oceanography
Key Concepts

· The relationship between science and technology as technology is used to help analyze and interpret oceanographic data from the GLODAPv2 data set

· Technology will be used to obtain, evaluate and communicate oceanographic information

· Material and technological advancements in ocean exploration and collecting ocean data over time
· Measuring salinity, Carbon, and pH in the oceans

· MS-ETS1-3. Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for success.  

Objectives
Students will 

· Will navigate through public datasets of chemical oceanography

· Will create On-screen plots of ocean data using technology. 
· Analyze the patterns of data change over time for a given ocean research area

· Communicate results of their data analysis

· Infer whether the ocean is changing for their specific research location
Materials

· Computers with Internet access.
· Overview PowerPoint Presentation

· Handout for data access
Procedure

1. Begin by presenting PowerPoint presentation (and video) for an overview about the historical context of collecting oceanographic data.  
2. Following the PowerPoint, ask students to consider why is ocean data important?  What types of data do students think oceanographers collect?  What difficulties may exist in collecting and distributing oceanographic data especially in polar regions?  Ask students what they think they can do with oceanographic data that stretches over time (for example 10 or 15 years) from the same region in the ocean?  
3. Divide students into small groups of 4-5 students and distribute “How to Access Data” handout.

4. Review how to access and navigate through the website http://cdiac.esd.ornl.gov/oceans/ to the datasets. You may want to do this as a whole class instruction using a projector as the students follow along. 
5. Have each student group select two research cruises on the same research transect to create an On-screen table and On-screen plot and compare similar data points.  You may want some student groups to work in the Pacific and some in the Atlantic or the polar regions, or all students in your class can work in the same area. 
6. Choose depth as one variable and you can assign the other variable as either salinity, total Carbon Dioxide, total dissolved Oxygen, or pH, or you can allow the student groups to choose one variable.  
7. Have two members of each group pick an Expocode (which is a particular research cruise) and extract a early (1990s) set of data points and the other two members of the group pick a different Expocode/research cruise to extract data from a later time (2000s). Emphasize and make sure that each group is working with data from the same depth and latitude.  At this point in the lesson, you may want to give students some time to just explore the data extraction system.
8. Have each group look at the On-screen data table for their selected cruise.  Ask students if the extracted data is manageable?  Each group should have two tables one for an earlier and one for a later time period.  Could they easily plot this data by hand?

9. Now, have each group change “Output” from On-screen data table to On-screen plot for the same variables.  Ask students to consider which tool is most useful?  Have students consider the role of computer science in analyzing oceanographic data.  

10. Have students save their On-screen plots as an image to be used in their PowerPoint.  They should have two On-screen plots: one for an earlier time period and one for a later.
11. After each group has extracted two On-screen plots of data (one for an earlier and a later time period), using the same Output variables, they should save their images to be used in a two-slide PowerPoint student presentation.  
12. Using this saved information, students should create a two-page PowerPoint presentation that includes:

a. Title page that includes what two variables they looked at and the area of the ocean their data covers.  Feel free to include a map if you want.  

Example:
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b. Two On-screen plots of their data: one for the early time and one for later and a brief summary of their analysis (one or two sentences).  

Example:
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13. Students can email or give their PowerPoint presentations to the teacher via a flash drive.  Collect all student PowerPoints and use a projector to present them to the class.
14. Encourage students in each student group to analyze their separate On-screen plots.  Can any changes in the overall patterns be seen between the earlier and later On-screen plots?  Ask students to infer what type of arguments can be supported with their evidence.  Is there evidence that the ocean is changing for their location?  If so, what might have caused these changes for their variable?  
15. Invite student groups to come to the front of the class to explain their data and their analysis.

Assessment

· Performance(Did student actively participate in extracting the data and creating the On-screen plots? 
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Product( Did student successfully produce a 2 slide PowerPoint?
· Presentation Rubric (see sample rubric below or create your own on Rubistar)
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Additional Resources
Nasa Oceanography
NOAA
Argo Floats
Oceanographic data are collected in many different ways
Extending the Lesson
1.  Have students consider the more recent data collected in Antarctica by gliders.  The data for this is available at http://erddap.marine.rutgers.edu/erddap/tabledap/ru25d-20160121T0606.graph  Students can use this website to create profiles, comparing any two variables.  You may want them to look at the relationship between density and depth for example.
2. Have students research what type of anthropogenic activities might be causing changes in ocean chemistry over time.
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