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Drifters and Ocean Currents
Terri Hanshumaker & Kama Almasi
with help from Pat Whetstone and Rodger Johnson

Summary

The purpose of the lesson is for students to design and engineer a drifter and hypothesize and calculate stream velocity.  The lesson includes an extension on how ocean currents affect oil spills.

Key Concepts

· Humans and oceans are inextricably connected.

· Engineering design: students will build and test drifters that will be deployed in local streams.

· Data analysis, interpretation, and communication will lead to critical thinking and evaluation skills. 
Objectives

· Students will observe drifter speeds and identify hypotheses on current speed.
· Students will record data and calculate current velocity.
· Students will demonstrate engineering design skills by creating biodegradable drifters

· Students will evaluate ocean currents in terms of oil spill predictions.

· Students will communicate results by creating slides of their drifters and oil spill predictions.  
Materials

Drifter Materials

· Drifter Materials

· Oranges, apples, & potatoes

· Bamboo skewers

· Corn-based eating utensils

· Corn-based plastic bags (for flags)

· Corn/bamboo dust clothes

· Toothpicks

· Data sheets
· Clipboards 

· Stopwatches

· Meter tapes

· Waders and/or boots

· Sharpies
Field Materials

· Data sheets

· Clipboards 

· Stopwatches

· Meter tapes

· Waders and/or boots

· Sharpies & pencils

In the Lab

· Computers

· Instructions for using Excel

· Instruction worksheets for oil spill predictions

Procedure

In the Classroom

1. Hook: show video of Virtual Columbia River.

2. Introduce students to ocean currents and drifters.  Possibilities are to have an interactive discussion with the teacher asking leading questions about why currents might be important to humans, how scientists might collect data on current direction and velocity, etc.

3. Show map of drifters and explain what data they collect.

4. Build a drifter.

a. Students work in small groups (3-4) to design drifters in the classroom.  Goal is to design a floating object from biodegradable materials that will allow calculation of surface current speed.  To be successful, drifters must float and drift down a creek.

Outside:  Test the drifter at two places on a local creek or stream:  upstream, for 50m, and downstream for 50m.
1. Group members divide the tasks.  Some members stand at the upstream drop-off location, others stand downstream 50 meters.  

2. Set up start and finish lines for the upstream 50m drifter race.  Strings spanning the creek may be used, but are not necessary.  Drop-off teams stand in the center of the stream.

3. When both teams are ready, at the agreed-upon signal, Drop-off teams release drifters while pick-up teams start the stopwatches.

4. Pick-up teams grab the drifters as they float to the finish line, recording the time on a datasheet.

5. Class moves to downstream site and repeats steps 1-4 above.

6. Average the class data and student groups construct hypotheses for overall stream velocity.

7. Groups calculate time required for drifters to travel over longer, set distance.  

8. Groups release drifters again upstream to test hypothesis of current speed over the longer distance (200 - 1000m).  

Back in the Classroom:

1. Calculate group drifter speeds.  Group with closest time wins the drifter prize (.

2. If teacher wants to stop the lesson here, students should create graphs of drifter distance over time and present their results.  If the teacher wants to extend the activity, possible relevant extensions are listed below.
Extension Activity (Optional)

To improve relevance to the students, this lesson can be followed up with any number of extensions.  For example, students can investigate the effects of surface current velocity and direction on oil spills, impact of current direction on presence/absence of different fish species, or hypoxia.
Students do a brief inquiry exercise in which they investigate real-time or near real-time data from NOAA drifters investigating ocean currents.

Assessment

· Performance
· Hypothesis formation: is the hypothesis clear and testable?
· Do the drifters float?
· Product
· Drifter Design
· Data Sheets w/correct data entry and calculation
· Presentation (single PP slide)
· Presentation/Product for Extension Activity
Extension Activity:  Oil Spills & Ocean Currents
Objective
Students will predict patterns of oil spills based on ocean current patterns during summer and winter seasons in their region.

Materials

Computer lab access

Maps of regional coastline

Procedure

1. Remind students what drifters do and what types of data they collect, or hold a brief discussion in which students answer questions about what drifters do.  
2. Show students the Deepwater Horizon Statistical Modeling spill movies that show the various pathways an oil spill would spread during different years, based on ocean current patterns during those years. 
3. Go to websites that show currents for PNW; compare winter and summer currents. What is different?  What is similar?  Make a prediction of what would happen to our coastline if the deepwater horizon oil spill happened 90 miles off our shoreline.  What pathway would it take if it happened in summer?  Winter?  

4. Have the students complete maps of ocean currents for winter and summer; include oil spill predictions on the maps.
5. Students could take this further by determining the impact on local fisheries.

Resources

Virtual Columbia River
http://www.stccmop.org/datamart/virtualcolumbiariver/forecasts/products?run=today&type=is

 HYPERLINK "http://www.stccmop.org/datamart/virtualcolumbiariver/forecasts/products?run=today&type=isol&region=estuary&product=sal%2B3&fcast=f22" \t "_parent" ol&region=estuary&product=sal%2B3&fcast=f22 

Gulf Oil Spill Images and Information

http://www.nytimes.com/interactive/2010/05/01/us/20100501-oil-spill-tracker.html
http://www.crownweather.com/?page_id=22

 HYPERLINK "http://www.crownweather.com/?page_id=2242" \t "_parent" 42 

http://response.restoration.noaa.gov/book_shelf/708_CRE4.mov
http://response.restoration.noaa.gov/dwh.php?entry_id=815
Pacific Northwest Currents

http://oceanweather.com/data/ 

http://www.calclim.dri.edu/ccda/images/northpaccurr.gif 

Relevant Content Standards (NSES)
National Science Content Standards
8DESS1.10 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.

Engineering Standards (Oregon State)
7.4D.2
Design, construct, and test a possible solution using appropriate tools and materials.  Evaluate the proposed solutions to identify how design constraints are addressed.

8.4D.2
Design, construct, and test a proposed engineering design solution and collect relevant data.  Evaluate a proposed design solution in terms of design and performance criteria, constraints, priorities, and tradeoffs.  Identify possible design improvements.

H.4D.2
 Create and test or otherwise analyze at least one of the more promising solutions.  Collect and process relevant data.  Incorporate modifications based on data from testing or other analysis.

H.4D.3 Analyze data, identify uncertainties, and display data so that the implications for the solution being tested are clear.

H.4D.4
 Recommend a proposed solution, identify its strengths and weaknesses, and describe how it is better than alternative designs.  Identify further engineering that might be done to refine the recommendations.
MBARI Science Skills

· Asks questions

· Makes and keeps simple records of observations

· Communicates with others

· Makes predictions

· Uses estimations and measurement

· Makes sketches or diagrams to explain ideas

· Makes inferences

· Uses evidence to construct explanations

· Organizes data into tables and charts

· Uses charts and tables to interpret or formulate simple hypotheses

· Reads and interprets various types of graphs

· Designs a simple experiment

· Analyzes data

· Formulates models (sort of; they use noaa & cmop models)

· Draws conclusions

· Identifies variables

· Uses the internet to find information

· Uses technology to solve problems

Ocean Literacy Standards

1.  The Earth has one big ocean with many features.

3.  The ocean is a major influence on weather and climate.

6.  The ocean and humans are inextricably connected.
