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Objective

To engage students in critical thinking about the role of science in modern society by examining various positions surrounding controversial issues
Subject

This lesson has been used in high school earth science, biology and environmental science classrooms and could be modified for use in any science class as well as English, political science, economics, and many more.
Audience:  Grades 9-12
Time Required: One to three 50-minute class periods (or more with extension activities).

Background
One of the most common expressions heard in high school classrooms is some form of, “Why do I have to learn this stuff?”  This curriculum attempts to challenge that thought by incorporating current issues with scientific class work.  The example used in this curriculum focuses on genetically modified organisms, though several other topics are suggested and many others are applicable.  This project is not intended to be solely a debate over genetically modified organisms but rather a template that can be used to address any controversial issues related to scientific topics.

Using an integrated approach, this project makes science relevant to politics and economics while developing students’ skills in literature review and critical writing. As students develop points of view spanning disciplines, they begin to see connections among subjects and recognize the relevance of these disciplines to issues of relevance in their everyday lives.  
Learning and Behavioral Objectives
This curriculum encourages students to challenge established ideas (their own as well as those of their peers) and develop critical thinking skills to evaluate various information sources.
National Science Education Standards addressed 

Content Standards 9-12

A. Science as Inquiry

· Identify questions and concepts that guide scientific investigations 
· Design and Conduct Scientific Investigation
· Formulate and revise scientific explanations using logic and evidence
· Communicate and defend a scientific argument

E. Science and Technology

· Understandings about science and technology

F. Science in Personal and Social Perspectives

· Science and technology in local, national, and global challenges
G. History and Nature of Science

· Science as a human endeavor
· Nature of scientific knowledge

· Historical perspectives

Assessment Strategy
Assessment of this project focuses primarily on preparation of arguments before the debate and active involvement during the debate.  A reflection paper is at the end of the debate can be used for assessment purposes and also helps the students to consolidate their learning.  If this project is to be used in conjunction with established science curricula, a wide range of assessment strategies could be incorporated to test the learning of specific science concepts.
Debate Format

The debate is set up to resemble a town hall meeting.  This format can be adjusted slightly, depending on the topic, but the town hall meeting has worked well.  Prior to the debate, the students should be assigned roles that represent several interests on both sides of the issue.  For example, the GMO debate includes roles that describe pro and con perspectives related to scientific, economic, and environmental factors:

· USGS ecologist, pro ban (Scientific Interest)

· Cornell plant breeder, anti ban (Scientific Interest)

· Organic Farmer, pro ban (Economic Interest)

· Dairy Farmer, anti ban (Economic Interest)

· Green Party member, pro ban (Environmental Interest)

· Monsanto representative, anti ban (Environmental Interest)

The three interest areas specified here (scientific, economic, and environmental) help in planning and developing the roles, but each role represents multiple interests and does not need to be confined to a particular perspective.

Another example, from the Rebuild New Orleans debate:

· New Orleans Cultural Society member, Rebuild New Orleans (Cultural Interest)

· Civil rights activist, Abandon New Orleans (Cultural Interest)

· Ewing Oil Company representative, Rebuild New Orleans (Economic Interest)
· Louisiana state taxpayers, Abandon New Orleans (Economic Interest)

· Landscape architecture professors, Rebuild New Orleans (Environmental Interest)

· Louisiana and New Orleans Wild! member, Abandon New Orleans (Environmental  Interest)

Some of the roles are fictional but still very relevant to the debate.  These roles can be developed easily using an internet search to provide background information. Google News (http://news.google.com/) is a good place to start for current articles.  This will also help identify the few initial articles to be handed out to students.
Students may bring their own opinions on the topic into the debate.  To get them thinking about both sides of the issue and prepare them to play a role that might go against their own opinions, a day or two before the debate it is helpful to have them complete the worksheet that asks them to compile arguments from both sides of the issue using the background articles provided.
On the day of the debate, list the order of presenters at the town hall meeting.  Each group will receive three minutes (more or less depending on the length of the class or the depth of the project) to come to the podium and address their arguments toward the council.  The council can consist of the class teacher as well as other teachers, students, or outside professionals.  Each group should get a chance to speak directly to the council. After each group’s presentation, the panel has the opportunity to ask questions to specific representatives, and then the questioning is opened to the rest of the class.  In our experience, the question session often evolves into an open discussion with the entire class and has generated some very interesting questions and responses.

After the debate, either as an in depth assignment or just a five minute reflection, have the students write about their experiences preparing for the debate, their initial thoughts on the issue, and whether these thoughts changed in any way over the course of the project.

Teaching Tips

When bringing the genetically modified organisms debate into classrooms, we’ve noticed that some students were confused with the background and terminology of genetic engineering.  To make this issue less daunting, we have included background information about genetic engineering, designed to help integrate this topic into science curricula in which students have already learned a bit about genetics.

This remainder of this section is organized according to the number of days devoted to the controversial issues project, whether applied to genetic engineering or some other field.

One-day project:  Although it is not ideal, it is possible to complete this project within a single class period.  To effectively run a debate in only one period, the material should be introduced a day or two ahead of time.  Pass out the supporting articles and ask the students to develop their arguments as homework.  If only one class period is devoted to the debate, it might be beneficial to assign roles along with passing out the supporting articles.  This allows the class to step right into the debate once the class starts.

Two-day project:  Two days is more ideal for the facilitation of this project.  The first day allows time for introducing the topic of the debate and its relevance to the material currently being studied.  It also leaves time for discussion of the validity of data, along with practice in critically analyze scientific writing and scientific sources, which is one of the most valuable aspects of the project.  Any additional time on the first day could be devoted to splitting up the class into roles and gathering additional supporting evidence. The second day can then be devoted to the actual debate.

Three-day project:  Three days allows time for more in-depth background research on the topic.  The first day could be devoted to introduction and discussion.  Rather than breaking into roles the first day, students could have time to decide which role they’d prefer after they’ve done a bit of research.  The second day could be devoted to role assignment and additional background research on the specific roles, followed by a literature review and critical analysis of the sources.  This would create more refined arguments for the debate, which would occur on the third day.
Extensions
This debate is often an extension itself, of a section of your curriculum on genetics or hurricanes or another topic of your choosing (see included list of several example topics). The project can further be extended in a variety of ways, a few of which are listed below:
· Bring in an outside professional.  This might be a graduate student or professor, a local professional, or just another teacher in the building.  A presentation on the topic, especially one addressing the scientific aspect of the issue, helps bring credibility to the debate.
· Policy creation/analysis.  Many of these controversial issues represent actual policy debates at local, national, and possibly even global levels.  As a class, find the proper channels to voice the arguments and opinions that come up during your debate.  Alternatively, use the arguments and opinions raised to develop a policy that accounts for the interests of all involved.
· Op-Ed.  Use the researched material to write a formalized argument designed to persuade a specific audience towards one side of the issue.  This could be a letter to the editor in a local paper, a letter to a local congressman, or a formal critique of the opposition’s arguments.

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.
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