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Overview 

A common misconception among secondary school students is that scientific results are set in stone and that scientific evidence is inscrutable. Examination of current scientific controversies can help students learn that scientific knowledge is based on constant revision in response to peer review.
The ornithology world has recently been rocked by claims that the Ivory-billed Woodpecker has been rediscovered in the wetlands of Arkansas. The bird, which was the inspiration for the cartoon character Woody the Woodpecker, has been assumed extinct since the 1940s. In the early part of the century, the Ivory-billed Woodpecker population crashed following many years of over hunting and habitat loss from logging. In 2004, a biology professor captured on video a large Ivory-bill like bird while canoeing through an Arkansas swamp where ornithologists had recently reported sightings. The problem is: the video is quite out of focus! Some scientists believe the video provides good evidence that the bird is not extinct, but others believe the bird on the video could easily be the look-alike Pileated Woodpecker. Another group thinks that audio recordings provide sufficient proof that a few birds are still alive. The rediscovery debate has been a high-profile event in the media and scientific literature.  Because all of the scientific evidence has been posted online for the public to evaluate, students have unusually direct access to the original data and can judge its scientific validity for themselves.

Subject 

Biology/Life Science
Environmental Science

Nature of Science

Audience 

High-school or Middle-school 
Time Required

Two 50-minute class periods
Background 

In this activity, students examine the strength of scientific evidence behind the 2004 claim that the Ivory-billed Woodpecker has been rediscovered after over 50 years of presumed extinction. Ornithologists are currently at odds over whether the video and audio recordings from the swamps of Arkansas constitute sufficient evidence that the bird still exists. As an introduction, students research the Ivory-billed Woodpecker’s behavior, habitat, and markings, and they examine the recorded evidence themselves using data on the Cornell University Laboratory of Ornithology website (http://www.birds.cornell.edu/ivory/). The second stage of the activity asks students to use their new expertise to rate the scientific strength of Ivory-bill sighting reports made by amateur birders across the country. The students’ job is to organize each of six sighting reports by the strength of the evidence presented and then decide whether it would be worthwhile to send a follow-up team of expert ornithologists to any of the sites. 
An optional extension of this activity is to have your students hold a debate, using real-world scientific evidence to present both sides of this ongoing controversy.  This provides an opportunity for students to sharpen their critical their thinking skills while also developing understanding of the use of evidence in establishing scientific facts.
Learning and Behavioral Objectives

· Identify the unique field marks and sounds of the Ivory-billed Woodpecker.

· Name the birds that are often confused with the Ivory-billed Woodpecker.

· Identify reasons for extinction (or near-extinction) of the Ivory-billed Woodpecker.

· Explain what is needed to back up the scientific claim that the Ivory-billed Woodpecker was rediscovered.

· Evaluate the strength of scientific evidence that the Ivory-billed Woodpecker has been rediscovered.

· Name ways in which the current evidence could be improved.

· Prioritize 6 sightings reports based on their scientific merit.

National Science Education Standards 
This activity relates closely to a number of the National Science Education Standards regarding the nature of scientific inquiry. The following content standards excerpted below are those most relevant to this activity.
CONTENT STANDARD A: Science as Inquiry
As a result of activities all students should develop abilities necessary to do scientific inquiry: 
Grades 5-8: Think critically and logically to make the relationships between evidence and explanations. Thinking critically about evidence includes deciding what evidence should be used and accounting for anomalous data. 

· Science advances through legitimate skepticism. Asking questions and querying other scientists' explanations is part of scientific inquiry. Scientists evaluate the explanations proposed by other scientists by examining evidence, comparing evidence, identifying faulty reasoning, pointing out statements that go beyond the evidence, and suggesting alternative explanations for the same observations.

Grades 9-12: Communicate and defend a scientific argument. Students in school science programs should develop the abilities associated with accurate and effective communication. 
· Scientific explanations must adhere to criteria such as: a proposed explanation must be logically consistent; it must abide by the rules of evidence; it must be open to questions and possible modification; and it must be based on historical and current scientific knowledge. 

· Results of scientific inquiry – new knowledge and methods – emerge from different types of investigations and public communication among scientists. In communicating and defending the results of scientific inquiry, arguments must be logical and demonstrate connections between natural phenomena, investigations, and the historical body of scientific knowledge. In addition, the methods and procedures that scientists used to obtain evidence must be clearly reported to enhance opportunities for further investigation.
CONTENT STANDARD G: History and Nature of Science

Grades 5-8: As a result of activities in grades 5-8, all students should develop understanding of the nature of science.  
· Scientists formulate and test their explanations of nature using observation, experiments, and theoretical and mathematical models. Scientists do and have changed their ideas about nature when they encounter new experimental evidence that does not match their existing explanations. In areas where active research is being pursued and in which there is not a great deal of experimental or observational evidence and understanding, it is normal for scientists to differ with one another about the interpretation of the evidence or theory being considered. Different scientists might publish conflicting experimental results or might draw different conclusions from the same data.
· It is part of scientific inquiry to evaluate the results of scientific investigations, experiments, observations, theoretical models, and the explanations proposed by other scientists. Evaluation includes reviewing the experimental procedures, examining the evidence, identifying faulty reasoning, pointing out statements that go beyond the evidence, and suggesting alternative explanations for the same observations. Although scientists may disagree about explanations of phenomena, about interpretations of data, or about the value of rival theories, they do agree that questioning, response to criticism, and open communication are integral to the process of science. As scientific knowledge evolves, major disagreements are eventually resolved through such interactions between scientists.
Grades 9-12: As a result of activities in grades 9-12, all students should develop understanding of science as a human endeavor. 
· Because all scientific ideas depend on experimental and observational confirmation, all scientific knowledge is, in principle, subject to change as new evidence becomes available. The core ideas of science such as the conservation of energy or the laws of motion have been subjected to a wide variety of confirmations and are therefore unlikely to change in the areas in which they have been tested. In areas where data or understanding are incomplete, such as the details of human evolution or questions surrounding global warming, new data may well lead to changes in current ideas or resolve current conflicts. In situations where information is still fragmentary, it is normal for scientific ideas to be incomplete, but this is also where the opportunity for making advances may be greatest. 
Assessment Strategy
Peer Evaluation
See Step 3 below for peer evaluation assessment strategy.

Pre & Post Activity Question
Asking a question before and after an activity can help you evaluate how much students gained from the exercise. The following question is designed to stimulate thought about how best to support a scientific claim.
Imagine you were in a swampy forest and thought you saw or heard an Ivory-billed Woodpecker. Write down a checklist the kinds of evidence you would need to document if you wanted other people to believe you. 

Teaching Tips

Step 1: Organize the class into groups of 2-4 students. Ask groups to complete the web quest for the Ivory-billed Woodpecker worksheet (Handout 1) by conducting research using the Cornell Lab of Ornithology’s website and other primary source material listed in the resource guide. This exploration and research phase is designed to encourage students to consider the evidence firsthand and suggest how to collect stronger evidence in the future. Be sure to have each student watch the Luneau video and listen to the audio files of possible Ivory-bill sounds.

[image: image1]
Step 2: Give each group a packet containing a detailed description of the Ivory-billed Woodpecker’s distribution, habitat, and markings, and 6 sightings reports (Handouts 2 and 3). Each group’s responsibility is to rank the reports from least believable to most believable based on the strength of evidence displayed. Teams also decide whether any of the sightings reports should be followed up on by sending a team to investigate further. Following this portion of the activity, it is helpful to conduct a discussion on how hard it was to agree with one another in the ranking process. It also is helpful to compare the ranking of the various groups and discuss how scientists looking at the same evidence can come to different conclusions. Often students ask what the right answer is during this activity. When they hear that there is no right answer, and that legitimate disagreements exist even among professional scientists about how to interpret scientific findings, this knowledge often frees them to create their own scientific arguments.

Figure 1 shows the results of this activity among 90 tenth grade Biology students. Sighting report forms are arranged in rough order from least evidence on the left to most evidence on the right (B, E, C, A, D, F). None of the students found the New York sighting form convincing, whereas over 80% of students were able to successfully identify the most thorough and geographically appropriate reporting form. This demonstrates that students who conducted this activity over two 50-minute class periods were able to successfully evaluate the validity of the sightings reports.
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Figure 1: Performance data from ninety 10th grade Biology students.

Step 3: Once group work has been completed, each group presents their findings to another group. Collectively as a larger group, they must agree on a recommendation of which sites warrant sending teams to look for further evidence. A minority report can be filed if all members do not agree. Dissenting students must back up their claims with evidence from the sighting reports. 
Extension Step 4: Hold a debate on the issue with your now expert students.
The Ivory-billed Woodpecker controversy: Extinct or Rediscovered?

Debates can be an effective way of covering controversial issues in science classrooms. For tips on how to run debates in your classroom, visit the Cornell Science Inquiry Partnerships curriculum guide on the topic.
 In the case of the Ivory-billed woodpecker controversy, students have access to the original data online as well as the many journal articles and media stories focusing on the topic. Suggested specific resources for various players in the debate are listed below.

Suggested roles for debate-

· Member of the field team who believe they made the first sightings of the Ivory-billed Woodpecker (Gene Sparling, Tim Gallagher, or Bobby Harrison)

http://www.sciencenews.org/articles/20050611/bob9.asp
· David Sibley, a well-known ornithologist who says that the evidence is not convincing. 

(Link to Science article at bottom of page: http://www.birds.cornell.edu/ivory/latest/sibleyetalscience/document_view
(http://www.npr.org/templates/story/story.php?storyId=5284979
(http://www.livescience.com/animalworld/060316_woodpecker_debate.html
· John Fitzpatrick, director of the Cornell Lab of Ornithology, who believes the bird on the video is an Ivory-bill 

(Link to Science article at bottom of page:
    http://www.birds.cornell.edu/ivory/latest/sibleyetalscience/document_view
(http://www.news.cornell.edu/stories/March06/Woodpecker.response.kr.html
(http://www.news.cornell.edu/stories/Aug05/VideoAOU.html
· Richard Prum, scientist who did not believe that the bird in the video is an Ivory-bill but was convinced by the audio recordings that the Ivory-bill is not extinct. (http://www.npr.org/templates/story/story.php?storyId=4782699
· Skeptic who thinks the bird was a Pileated Woodpecker with an unusual amount of white on its wings. (http://www.birds.cornell.edu/ivory/field/from_field_html/whitePIWO
· A member of the research group who claim to have discovered multiple Ivory-billed Woodpeckers in Florida.
( http://www.ace-eco.org/vol1/iss3/art2/
Guide to Primary Resources:
  Fitzpatrick JW, Lammertink M, Luneau MD Jr, Gallagher TW, Harrison BR, Sparling GM, Rosenberg KV, Rohrbaugh RW, Swarthout EC, Wrege PH, Swarthout SB, Dantzker MS, Charif RA, Barksdale TR, Remsen JV Jr, Simon SD, Zollner D (2005). "Ivory-billed woodpecker (Campephilus principalis) persists in continental North America". Science. 308 (5727): 1460-1462. 

· Hill, G. E., D. J. Mennill, B. W. Rolek, T. L. Hicks, and K. A. Swiston. 2006. Evidence suggesting that Ivory-billed Woodpeckers (Campephilus principalis) exist in Florida. Avian Conservation and Ecology - Écologie et conservation des oiseaux 1(3): 2. [online] URL: http://www.ace-eco.org/vol1/iss3/art2/
  Jackson, Jerome A (2004). In Search of the Ivory-Billed Woodpecker, Smithsonian Institution Press. 
 Gallagher, Tim. (2005). The Grail Bird: Hot on the Trail of the Ivory-Billed Woodpecker, Houghton Mifflin. 
  Scott Weidensaul, "Ghost of a chance" Smithsonian Magazine August 2005 pp 97–102. 

  Jackson, J.A. 2006. Ivory-billed Woodpecker (Campephilus principalis): hope, and the interfaces of science, conservation, and politics. Auk 123:1-15. 

  Sibley, D.A., L.R. Bevier, M.A. Patten, and C.S. Elphick. 2006. Comment on "Ivory-billed Woodpecker (Campephilus principalis) persists in continental North America". Science 311:1555a. 

  Fitzpatrick, J.W., M. Lammertink, M.D. Luneau, Jr., T.W. Gallagher, and K.V. Rosenberg. 2006. Response to comment on "Ivory-billed Woodpecker (Campephilus principalis) persists in continental North America". Science 311:1555b.
This material was developed through the Cornell Science Inquiry Partnership program (http://csip.cornell.edu), with support from the National Science Foundation’s Graduate Teaching Fellows in K-12 Education (GK-12) program (DGE # 0231913 and # 9979516) and Cornell University. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the NSF.


Background for all participants 





1. Getting to know the Ivory-billed Woodpecker


� HYPERLINK "http://www.birds.cornell.edu/ivory" ��http://www.birds.cornell.edu/ivory�





2. Video presented as evidence of the Ivory-billed Woodpecker rediscovery


Link to Luneau video clip at bottom of page: � HYPERLINK "http://www.sciencemag.org/cgi/content/full/1114103/DC1" ��http://www.sciencemag.org/cgi/content/full/1114103/DC1�





3. Audio recordings of Ivory-billed Woodpeckers from the 1930s and similar recordings made recently.


� HYPERLINK "http://www.birds.cornell.edu/ivory/multimedia/sounds" ��http://www.birds.cornell.edu/ivory/multimedia/sounds�





4. Ivory-billed Woodpecker sightings reported in Florida, September 2006


� HYPERLINK "http://www.ace-eco.org/vol1/iss3/art2/" ��http://www.ace-eco.org/vol1/iss3/art2/�


Especially interesting is Appendix 1 of this research paper summarizing the scientific evidence.











� Teaching Controversial Issues: Using Debates and Mock-Meetings in High School Science Classes, by � HYPERLINK "http://csip.cornell.edu/the_fellows/2005/Russ_Dudley.asp" �Russ Dudley� and � HYPERLINK "http://csip.cornell.edu/the_fellows/2005/Mindi_Schneider.asp" �Mindi Schneider�. Available at � HYPERLINK "http://csip.cornell.edu/Curriculum_Resources/CSIP/Dudley&Schneider/Dudley&Schneider.asp" ��http://csip.cornell.edu/Curriculum_Resources/CSIP/Dudley&Schneider/Dudley&Schneider.asp�. 
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