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Where Have All the Seabirds Gone? 

Lesson Plan(Albatross Arithmetic
Summary

Using data collected from research on short tailed albatross, students will observe, infer from, question and analyze data to learn if actual research hypotheses were supported.  Students will become exposed to marine bird research techniques including satellite tracking and the use of Google Earth as a scientific tool.   Students will be engaged in mathematical practice, including sense making, reasoning and precision.  
Key Concepts

· Natural history and behavior of short-tailed albatross.
· Data can be collected in a variety of ways depending on the objectives and type of research
· Data can be formatted in a variety of ways, including charts, graphs and maps, in electronic and non-electronic formats.
· Mathematical concepts are integral to the understanding and interpretation of data, including percentage and absolute value.
· Hypotheses may or may not be supported by data.
Objectives

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

· Observe and identify patterns and correlations in data
· Measure and record data using Google Earth tool
· Correlate data with hypotheses

· Demonstrate understanding of research data using mathematical processes and electronic tools. 
· Demonstrate understanding of basic natural history of short-tailed albatross

· Communicate understanding and results in a variety of ways; thinking to self, sharing with a partner, discussing in a class orally, and written reflections.
Materials

· Electronic devices with Google Earth (laptops, i-pads etc) for each student or pair of students
· Electronic iles containing data on albatross flight (see link in lesson) for each device.

· Power point of Albatross Research (Part I)

· Copies of worksheets for students 
· Albatross Research Group Reading (Part I)
· Albatross Research Charts (Part II)
· A short-tailed albatross history in graphs (Part III)

· Scientists’ Conclusions (Part V)

Procedure

Part I: Albatross Research Reading Comprehension and Discussion

1. ‘Popcorn read’ with the class the Albatross Research” article.  ‘Popcorn reading’ is when the source is read out loud by individuals in the class either chosen by the teachers, or done in seating order. Each student reads all or part of a paragraph.  

2. Based on the needs of students allow time after each paragraph to discuss any vocabulary students do not understand.  

3. After reading, show short power point on Albatross Research to students to give them visual understanding of the research techniques.  

4. To supplement understanding, it is useful to have students also examine a map or globe  to visualize where the research is being conducted.  It may be useful to also identify the Aleutian Islands as well as Japan in relation to where the students live. 

5. It is also useful for students to have a basic understanding of natural history of the short-tailed albatross.  Click on this Alaska Department of Fish and Game link for basic information: http://www.adfg.alaska.gov/index.cfm?adfg=shorttailedalbatross.main
6. Create a class list of questions the students have regarding albatross and this specific research.  

Part II:  Data Station Rotation Exploration: graphs, maps and data tables.  

1. Set up stations around the room that each contain one of the graphs/data tables “Albatross research charts”.  Depending on the classroom and number of students it may be useful to have multiple copies printed of the Data Station Rotation Exploration resources.  Color copies are best.  

2. Inform students that they will rotate around the _____ stations, examine and discuss the resource that is there and write two qualitative and two quantitative bulleted observations about their new understanding.  The teacher will determine when groups rotate and in which order. NOTE: it may be important to review the terminology: qualitative and quantitative and to clarify with students that the goal of this activity is not for them to understand all parts of the data but to be able to work on observing and thinking logically in order to create new information and understanding and to see how different data can be presented.  

3. In pairs have students rotate between stations. Give students several minutes at each station to look at the graph or data table and discuss what they think it is showing. Each student or group should document their qualitative and quantitative observations.  Students may not necessarily visit all groups.

4. Class discussion: have students share their observations about some or each of the data resources. Clarify misunderstandings and create a list of questions students may have as a result of their new knowledge.  

Part III: A short-tailed albatross history in graphs
1. Have students work on “A short-tailed Albatross history in graphs”. With this worksheet students will solve real-world and mathematical problems by graphing points. They will also understand the absolute value of a rational number as its distance from 0 on the number line; interpret absolute value as magnitude for a positive or negative quantity in a real-world situation. And finally they will solve percent problems in a real-world situation. 

2. At the end of the activity students must compare their findings with those related to the research conducted by scientists. These worksheet could be answer in pairs or individually.

Part IV: Albatross travels: Data observation using Google Earth
1. Teacher will ask students to open Google Earth and click on the following link: http://people.oregonstate.edu/~suryanr/MBARI_EARTH/Data/Adult_vs_Fledgling/. Download and open both files using Google Earth. If projector is available, teacher should guide this part on the blackboard. Make sure that the Earth Globe is shifted towards North.

2. Engage students with general questions comparing the route the juveniles and adults take. Which direction adult birds are taken? Which directions juvenile birds are taken? What is the pattern followed by the adults (South-North, West-East, Stationary, ect) What is the pattern followed by juveniles (same pattern, circular, no pattern at all, ect) Which traveled further, adults or juvenile? Which places did the juvenile travel?

3. Teacher will introduce and work with different Google Earth tools.  In this part students are going to learn to manipulate the date, distance and ruler tools in order to observe aspects of the Albatross behavior. For example: Students can select the time options dialog and enter the dates from May 15th 2009 to May 22nd 2009.  Students will use the ruler to measure the distance traveled by the adult bird in one day starting on May 16th 2009. Students can save the distance measured in the computer. 

Part V: Scientists’ Conclusions

1.  Using the Google Earth data and all the maps and data tables from the scientists, have students work in small groups to determine if the scientist’s hypotheses were supported by the data results.  Ask students to provide evidence to back up their answer using the ‘Scientists conclusions’ sheet.  

Extensions

1. To add in more measurement/math skills, and to engage the students, students can measure out length of wingspan of short-tailed albatross and use it to compare to their own ‘wingspan’ or other species.  The class can make a life size cut out of the albatross for the classroom wall.  

Assessment

· Performance—Did student ask applied questions regarding natural history and behavior of albatross?  Were students able to make and share observations and interpretations of challenging data? Were students able to manipulate Google Earth accurately to measure distance versus time of albatross flight? 
· Product—Do students’ mathematic calculations accurately reflect the data (part 3); Do student accurately interpret the data to see if hypotheses are supported? (part 5); Do students’ creative stories about the life of an albatross depict accurate natural history and understanding of research? 
Additional Resources

http://doc.nprb.org/web/10_prjs/1014%20Progress%20Report_Jan2012.pdf
http://www.nprb.org/annual-research-program/explore-the-science/seabirds/at-sea-and-in-danger/
http://cams.allaboutbirds.org/channel/41/Laysan_Albatross/  Albatross Cam

Foraging destinations and marine habitat use of short-tailed albatrosses: A multi-scale approach using
first-passage time analysis by Robert M. Suryan et al., Deep-Sea Research II 53 (2006) 370–386

Wind, Waves, and Wing Loading: Morphological Specialization May Limit Range Expansion of Endangered Albatrosses by Robert M. Suryan et al., PLoS ONE, December 2008 | Volume 3 | Issue 12 | e4016

Translocation and hand-rearing of the short-tailed albatross Phoebastria albatrus: early indicators of
success for species conservation and island restoration by T. Deguchi et al., Oryx, 48(2), 195–203

Submitted by two currently brain fried individuals called Helen Haskell and Handy Acosta who had a great time doing this.  
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