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Let’s Get Into An Argument Mini-Unit Teacher Guide – 2012 Version
Summary

In this three-day mini-unit, students will be introduced to scientific arguments as the way that we answer questions in science. Through reading about and discussing a socioscientific issue, they will learn that scientific arguments are useful in our day-to-day lives beyond the science classroom. Students will read arguments presented by stakeholders who represent different perspectives regarding a socioscientific issue. The students will come up with criteria they think are important for evaluating the arguments, and then the students will evaluate different arguments about the issue using their own criteria. Next, the class will be introduced to some criteria that the scientific community uses to evaluate scientific arguments. Through class discussion, arguments will be re-evaluated using several of the scientific criteria, and comparisons (similarities and differences) between science community criteria and students’ criteria will be discussed. Finally, students will consider how and why scientific arguments may be important beyond the science classroom, and the limitations of scientific arguments for helping us decide what to do about socioscientific issues.
Background/Rationale

This unit introduces the method of claims, evidence and reasoning (CER) as an evaluation of scientific arguments tool to use throughout the year with your students, drawing on multiple media sources that are available to you. A central goal of this unit is engaging students in evaluating scientific arguments from different sources (e.g., popular media, scientific articles). Evaluating other peoples’ scientific arguments is an important scientific practice that extends beyond the classroom --- students will need to evaluate scientific arguments that they encounter in their lives and need to make decisions about after they graduate from high school.  

We suggest starting with some of the articles included in this mini-unit and expanding your selection as the year continues. Practice does make better performance. Some articles included in this unit contain enough information to complete the CER format and have “good” science to back them up, others do not. This mix reflects the kinds of information students will likely encounter when they read about or research socioscientific issues in the popular press and online. So engage your students in a journey where they learn to think for themselves and make good judgments about socioscientific issues at hand.
Grade Level

· Middle through high school (depending on issue addressed, student readings, etc.)
Time/Scheduling

· At least three one-hour class periods. 
· An optional application lesson is provided as well. 
· Teachers may also choose to revisit practices introduced in this unit using different socioscientific issues over the course of the school year.
Learning Objectives

As a result of engaging in this lesson, students will:
· Understand that in science, we use scientific arguments to answer scientific questions. 

· Be able to distinguish between questions that can be addressed by science, and those that cannot.

· Understand that a scientific argument includes 
· A claim (a statement that answers a scientific question), 
· evidence (scientific data that supports a claim), 
· and reasoning (an explanation that supports a claim by providing a logical connection between the evidence and the claim). 

· Understand that in science, we use specific criteria such as replication, peer review, experimental control, multiple measures, etc. to evaluate scientific arguments.

· Be able to read multiple sources’ stances on a socioscientific issue and identify claims, evidence, and reasoning presented by each source.

· Be able to evaluate the credibility of different sources’ arguments through relying on at least one scientific criterion for judging an argument.

· Understand that science is just one lens for considering socioscientific issues, and that other lenses including personal values, economic values, social justice, etc. can also contribute to understanding and evaluating these issues.

Materials

· Teacher Guide
· Student Handouts for each student

· Ability to project online video from PBS
· Copies of articles for students

Activity One (About 30 minutes):

Introduce Scientific Argumentation through Video Experience
1. Introduce the unit by telling students the class will be considering scientific arguments for the next few days. Ask students their ideas about what a scientific argument is and how scientific arguments are similar to and different from arguments that people have in their everyday lives. You may want to write students’ ideas on the board in two columns --- characteristics of scientific arguments and characteristics of everyday arguments.

2. Handout page one of the Let’s Get Into An Argument student pages. Students should read the page. After students have finished reading, ask if anyone has any comments or questions.

3. Next, tell students they will watch a video to provide a real world example to help think through the terms they’ve just read about. Play the short video (3.5 minutes) “Hygiene Hypothesis” available online at: 
http://www.pbs.org/wgbh/evolution/library/10/4/l_104_07.html 0-3:30

http://www.youtube.com/watch?v=kVrJZomC31M 0-3:30

4. At this point, students should be organized into small groups of about 3 to 4 students. Handout pages 2 and 3 of the student pages and ask students to discuss and answer the questions on page 2 in their small groups. They can use the video transcript on page 3 to help remember what was said.

5. After students have discussed and answered the questions in their small groups, lead a whole class discussion of the questions on the handout. Direct each question to a different group. After a group answers, ask the other groups if they agree or if they have anything they would change or add. By the end of this discussion, students should have an initial understanding of the introduced terms, including as related to the video they watched.

Activity Two (About 60 minutes – begin on day one and finish on day two):
Provide Several Alternative Scientific Arguments Addressing a Scientific Question and Ask Students to Develop Criteria and Use them to Evaluate Arguments
1. Ask students, “Are all scientific arguments good scientific arguments?” “How can you tell the difference between a good scientific argument and a not-so-good scientific argument?” After students share some ideas with the class, let students know that they’ll have the opportunity to explore these questions further through examining some different scientific arguments. 
2. With students in their small groups still, hand out to students the short articles that briefly provide several different arguments about a socioscientific issue (choose from options provided or choose your own articles). Also provide each student with the Activity Two student handout, “What’s the Argument Here?” The groups should read the articles and identify the socioscientific issue and scientific question that is being addressed. Students can then complete the rest of the table, describing several scientific arguments addressed in the articles. Depending on what you think is most appropriate for your students, you may choose to jigsaw the articles so that an individual student only has to focus on one article. If you’d like, take time for the groups to report out to check that students have identified appropriate elements of scientific arguments in the articles. Reporting out will be especially important if you follow a jigsaw format.
3. Next pass out to each student a copy of the Activity Two handout, “What Makes for a Strong or Weak Scientific Argument?” Ask the groups to think about what they think makes a scientific argument stronger or weaker. Each group should come up with a list. Groups can use the articles they have read to help as examples if they’d like. You may want to begin with a short whole group discussion to get students started. Eliciting and discussing an example may help students understand what is being asked of them.

4. After students make their list, they should apply their list to judge the strength of the different scientific arguments they described from the articles. (Give students the “Evaluating Arguments in the Articles” handout for this task. You will need to make enough copies of this handout so that students have one copy for each argument they evaluate --- probably two total.) When students have finished this task in a small group, lead a whole class discussion asking students to share out. First, generate a class list of factors students used to judge arguments. Ask students to discuss whether or not they agree with all of the factors on the list or not. Next, have groups share out ideas about strengths and weaknesses of the arguments (using the evaluation factors they generated). This handout also asks students to provide their own opinions about what should be done about the issue. After discussing the strengths and weaknesses of the arguments, you might also ask the students to discuss/share what they think should be done about the issue and why (and/or what they could do themselves about the issue).
Activity Three (About 30 minutes):
Introduce Argument Evaluation Criteria Common to Scientific Communities
1. Optional Discussion:(Consider your students’ backgrounds and sophistication with practices of scientific communities. If you think your students will have some ideas – they don’t have to be perfect ideas –  about how scientists evaluate arguments and evidence, start with this optional discussion. If you think your students will have very few ideas about how scientists evaluate arguments, skip this optional discussion and move on to the continuation of the activity in the next paragraph.)Working first in small groups, then discussing as a whole class, ask students how they think the list of factors they generated might be similar to or different from a list that a group of scientists might generate. Have the students generate a list of factors for evaluating the strength of arguments that they think a group of scientists might use. Students can work in small groups and report out, or you may decide to just discuss as a whole group.
2. Then pass out the handout for Activity Three, “How Do Scientists Evaluate Arguments?” Provide time for students to read through and make comments about or ask questions about the list of criteria scientists use to evaluate arguments. Then provide time for students to work on the questions in this handout in their small groups.
Note on use of scientific criteria with students: The goal here is not for students to have a perfect understanding of how scientists evaluate arguments. Rather, this mini-unit is intended as a first introduction to help students develop initial awareness of scientific criteria for evaluating arguments. For this reason, some of the scientists’ criteria are left intentionally a little vague. 
For instance the criterion about sample size only indicates that the sample size should be “big enough.” What is big enough? Scientists often determine sample size through use of statistical power analyses. These are probably beyond the scope of what you’ll address with your students (although with high school students, this is an appropriate place to tie in quantitative reasoning if you are feeling ambitious). For most students however, for the purposes of this mini-unit, it will be sufficient for students to rely on personal inferences about what is “big enough” for a sample size. Just knowing that sample size is important is the goal for this activity --- not actually being able to determine appropriate sample size through statistical means.
The intention is similar for other criteria on the list that may also seem a bit vague. Often, how scientific criteria are applied will depend on the specific scientific question being addressed. You can use the examples of the scientific questions and issues you investigate with your students to discuss what some of the different criteria mean in context – for example looking at the methods discussed in one of the articles to talk about what it means for data collection to be rigorous.
3. Next, use the small group/whole group discussion format to allow students a venue to discuss and share their ideas about the four questions on the handout page. Consider recording students’ ideas on whiteboard or Smart Board.

Activity Four (About 60 minutes):
Why Should We Care About Scientific Arguments?

The final activity engages students in a discussion of why scientific arguments might be important beyond science class. Students and teacher should discuss some of the questions in the activity four handout, “Scientific Arguments, Do They Only Matter in Science Class?” Students should discuss and write down ideas about the questions in their small groups first then discuss as a whole class. Consider using the socioscientific issue the students considered in the articles they read as a context to help discuss the questions, rather than discussing in vague terms. Students should also be welcomed to introduce examples of other socioscientific issues as well. You may want to get the class started with question one as a whole group to make sure students have some good examples to start thinking about.
Optional Application Activity

Have students investigate socioscientific issues of their choosing. Modify this application activity as appropriate for your class --- including deciding whether students will complete the assignment individually or in groups, how much in class time will be provided, etc. Some guidelines for what the students might be asked to do are provided below. 
1. Identify articles that represent different stakeholders and their arguments

2. Identify socioscientific issue, scientific question, and scientific argument (including claim, evidence, and reasoning)

3. Evaluate strengths and weaknesses of scientific arguments from different stakeholders using scientific community criteria

4. Indicate what student thinks should be done about issue and why. The student should describe what factors (which could include scientific, cultural, personal values, economic, etc.) contributed to their decision and how?

5. Students present their issues, evaluation of arguments, and opinions about what should be done about the issue and why to other students.

Example Responses to Video Questions for Teachers
Let’s watch a short video to provide a real world example we can consider. After watching the video, answer the questions below in your small group. You can use the video transcript on page 3 to help remember what was said.

1. What scientific question is addressed in the video?
Are we making the world too germ free, causing people to have allergies or asthma more often?

2. What scientific argument did Dr. Werely make?
a. What was his claim?

Exposure to livestock gives protection against the development of allergies.
b. What was his evidence?

Detailed health and lifestyle surveys of 800 families with children between the ages of 6 and 12 in small villages in Bavaria, Germany.Samples of animal, hair, dust and microbes from where children live.There was a correlation between contact with livestock and health of child.
c. What was his reasoning?

Exposure to microbes helps the immune system learn how to dealwith the environment and how to tolerate and fight viruses, bacteria, and infections.  High levels of microorganisms in the stables may help prime a child’s immune system for life.

3. What socioscientific issue or issues is this scientific argument relevant to?

Students’ responses will vary but they may have something like:

It could be that we are raising our children in homes and environments that are too clean and that is making them more likely to be sick.

4. If you wanted to decide what ought to be done about the socioscientific issue you’ve identified, what other scientific questions in addition to the one in the video would you want to consider?

Students’ responses will vary but they include questions such as:

--Does living near animals and their microbes cause any health problems?

--Does living in a house that is not clean in non-animal ways give the same benefits as interacting with livestock?

--Does interacting with domestic animals give the same benefits as interacting with livestock?

5. What non-scientific questions would you want to consider?

Students’ responses will vary but they include questions such as:

--Are the characteristics of a less clean home (e.g., dusty, smelly) worth children having allergies or asthma less often?

--Should we spend money to develop ways people can get the benefit of interacting with livestock without actually having farm animals?
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