Synthetic Biology Ethics Debate
Lesson Plan, Student Handouts, Answer Keys/Samples, Supplemental Materials

Topic: 

· Genetics

· Synthetic Biology

Subject/Grade Level:

· 7th Grade Life Science

Project Duration:

· Day 1: Introduce the project, listen to the podcast (30 min), begin reading the “Synthetic Biology Report”

· Day 2: Finish reading report, watch the Ted Talk (15 min), separate into groups

· Day 3: Watch PBS “Bt Corn” segment, start work on speeches on iPads, 1 debate
· Day 4: Continue debates

Materials (8 groups of 4):

· “Synthetic Biology Ethics Debate” handout (1 for each student)

· “Synthetic Biology Ethics Debate Topics” handout (1 for each student)

· “Sentence Frames” handout (1 per group)

· “Preparing for a Debate” handout (1 per table)

· “Debate Rubric” (1 per group)
· “Peer Evaluation” (1 per person)
· iPad (2 per group)

· Smartphones
· PBS “Bt Corn” segment (http://ca.pbslearningmedia.org/resource/tdc02.sci.life.gen.btcorn/bt-corn)
Next Generation Science Standards:

· LS3.A: Inheritance of Traits 
· Genes are located in the chromosomes of cells, with each chromosome pair containing two variants of each of many distinct genes. Each distinct gene chiefly controls the production of specific proteins, which in turn affects the traits of the individual. Changes (mutations) to genes can result in changes to proteins, which can affect the structures and functions of the organism and thereby change traits. (MS-LS3-1) 
· LS3.B: Variation of Traits 
· In addition to variations that arise from sexual reproduction, genetic information can be altered because of mutations. Though rare, mutations may result in changes to the structure and function of proteins. Some changes are beneficial, others harmful, and some neutral to the organism. (MS-LS3-1) 
· Influence of Science, Engineering, and Technology on Society and the Natural World 
· All human activity draws on natural resources and has both short and long-term consequences, positive as well as negative, for the health of people and the natural environment. (MS- ETS1-1) 
· The uses of technologies and limitations on their use are driven by individual or societal needs, desires, and values; by the findings of scientific research; and by differences in such factors as climate, natural resources, and economic conditions. (MS-ETS1-1) 
Common Core State Standards:

· Reading:

· Cite specific textual evidence to support analysis of science and technical texts. 
· Writing

1. Write arguments focused on discipline-specific content. 
a. Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the reasons and evidence logically. 
b. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the topic or text, using credible sources. 

c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence. 

d. Establish and maintain a formal style. 

e. Provide a concluding statement or section that follows from and supports the argument presented. 
7. Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, focused questions that allow for multiple avenues of exploration. 

8. Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. 

9. Draw evidence from informational texts to support analysis reflection, and research. 

· Speaking & Listening
· Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher- led) with diverse partners on grade 7 topics, texts, and issues, building on others’ ideas and expressing their own clearly. 
Learning Objectives: 

· Students will research the pros and cons of synthetic biology.

· Students will analyze ethical topics, evaluate evidence, construct and debate arguments.  

· Students will evaluate the strengths and weaknesses of their peers’ arguments.
Background Information:

· It is important to have a class discussion about respecting the beliefs and opinions of others. In this activity, they won’t be able to choose their debate stance, which might force them to argue from the opposite perspective of theirs. Nothing in this debate should be a direct personal attack. 

· I prefer to assign groups for a debate, as it will level the groups in terms of social or academic preferences. 

· It is very helpful if the students have Google accounts so they can work collaboratively on their speech. Additionally, the use of Smartphone’s will allow more than two people to be researching or typing at a time. 
Instructional Design:

· Day 1: Hand out the “Synthetic Biology Ethics Debate” paper to introduce the project. Spend some time discussing the “Goal” section. Their peers will vote on the best debate team, the winning team being the one that can best support their claim with evidence.  A key to success for a great debate is to know both sides of the debate. For this reason, students are required to have at least 5 (more like 10) points on each side of the debate recorded in their notes. Review “Preparing for a Debate” handout. As a class begin listening to the NPR Talk of the Nation story on “Constructing Life Creates Questions of Ethics.” This is a 30 min story. With the remaining time, begin reading the “Synthetic Biology Report” on page 55. 
· Day 2: Finish reading report and recording evidence. Next, watch the Ted Talk “Synthesizing change” by Natalie Kuldell. At the end of the talk, separate the students into groups. Have this prepared and ready to go. I like to level the groups in terms of academic ability, and separate close friends from clustering together. Randomly choose which groups will represent each side (4 for, 4 against). Students should begin by comparing their notes that they took for the 3 sources. Next, they can begin researching other sites (have a discussion about the validity of sources, etc.). 
· Day 3: Groups should be ready to start writing their speeches, following the sentence frames provided.  Before they start typing, I think it is a good idea to get them a little fired up for their research with a great PBS video on Bt corn (http://ca.pbslearningmedia.org/resource/tdc02.sci.life.gen.btcorn/bt-corn/). Next, they should start a document on Google Docs, and share it with everyone in the group, including the teacher. Reiterate at this point that they should mention their source when citing evidence. on speeches on iPads. You will have to gauge their progress. It is possible that 1 group will be ready to debate by the end of the day, and then again, it might not. 
· Day 4: Continue/start debates. Each debate will take 15 minutes. I time each section and give them a 20 second countdown at the end of their allotted time. They must stop, even if they haven’t finished their speech/rebuttal. At the end, have the class vote on the side they feel best supported their claim with evidence.
Assessment: 

· Groups will receive a grade for their written speech and debate. I use the “Debate Rubric” for this assessment. You can assign point values as you see fit.

· I will also have the students evaluate the contributions of their group members to receive a participation grade. Use the “Peer Evaluation” rubric for this.
