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SEDU 731
Lesson Topic: Cloning                          Grade level: 11th (Biology)
Length of lesson: 5 class periods
	Stage 1 – Desired Results

	Content Standard(s):  Pennsylvania State Curriculum Standards
BIO.B.2.4: Apply scientific thinking, processes, tools & technologies in the study of genetics. 

BIO.B.2.4.1: Explain how genetic engineering has impacted the fields of medicine, forensics, and agriculture (e.g., selective breeding, gene splicing, cloning, genetically modified organisms, gene therapy).
3.1.10.B4: Explain how genetic technologies have impacted the fields of medicine, forensics, and agriculture.

15.3.12.C: Create a research project based upon defined parameters.

15.3.12.W: Collaborate via electronic communication with peers, educators, and/or professionals to meet organizational goals.
ISTE (Students) Standards

1.b. Creativity & Innovation- Create original works as a means of personal or group expression. 

6.b. Technology Operations & Concepts- Select and use applications effectively and productively.


	Enduring Understandings

Students will understand:

· The risks and rewards of cloning and stem cells research. 
· The technological advances that has contributed to advances in genetic cloning. 

· The importance and efficiency of communicating electronically with peers / teachers.

	Essential Question(s):

· What are the scientific pros and cons of genetic engineering, specifically cloning and stem cell research?
· How have advances in technology impacted cloning?

	Student behavioral objectives:
Students will be able to:

· Examine the pros and cons of genetic engineering, specifically cloning. 
· Understand how advances in technology have impacted the field of genetic engineering.

· Defend their stance in support of or rejection of cloning advances.
· Create a multimedia project to demonstrate their position for or against cloning technologies. 
· Communicate with peers and teachers through the use of a wiki. 



	Stage 2 – Determine Acceptable Evidence

	Informal Assessments:

· Direct observation of students while conducting research. 
· Checking over research framework and websites being used to conduct research. 

·  Observation of students during the anticipatory set, research, multimedia projects.
· Review of wiki posts to ensure students grasp the concept the pros and cons of cloning. 


	Formal Assessments:

· Final multimedia presentation. 
· Posts to at least 2 classmates’ multimedia documents through a class wikispace. 

	Grading Criteria and Rubrics

· See attached rubric



	Stage 3 – Learning Plan Experiences & Instruction

	Learning Activities:

· Anticipatory Set- (15 mins) to activate prior knowledge and experiences, students will watch a (3 min) video clip about human cloning from the series Through the Wromhole.  Students will record their initial responses, thoughts and feelings about human cloning in their science journals. 
· Review the anchor activity with the class and have students share their initial ideas about cloning with the class.

· Research Activity- (1.5 class periods)  The scientific pros and cons of genetic engineering, specific human cloning and stem cell research. 
· Students will be paired in teams of 2 (1 or 3 to address an odd number of students).  The teacher will make teams ahead of time to pair students into effective cooperative groups. 
· Students will be given a day and a half in class to research the role of cloning and the scientific pros and cons. 
· Students will pick a stance on whether or not they support cloning

· Students will also research the impact that advances in technology have had on genetic engineering. 

· ***Common misconception to address:  Make sure students are aware that cloning is the copying genetic material and does not necessarily refer to copying an entire organism. 

· Once students have adequately researched cloning they will create an multimedia presentation to show their stance on whether or not they support cloning and stem cell research.
· Multimedia Presentation (2 class periods, to be finished outside of class if need be) 
· Students will be given a choice of which multimedia presentation to use as to accommodate their unique learning style. (Glog-visual/logical, iMovie/Animoto- musical, visual, Blog-linguistic, logical)
· Students would have had prior instruction either through technology courses or prior lessons on the iMove / Animoto, Glogster, and Blogging. 
· Students will have the option to create either a short video clip using iMovie or animoto, a Glog, or a blog explaining whether or not they support cloning and stem cell using scientific reasoning and support. 

· The presentation will also explain the role technology played in advances in genetic engineering. 
· Closure- (1 period) 
· Teacher will share the wiki address with the class and instruct them to post their multimedia document for the class to view. 

· The teacher will explain to the students that they are expected to respond to at least 2 other groups project.

· The response should include a reaction to the content presented and what they found interesting, new or what they could relate to. 

· If Time Activity- Students may visit interactive cloning websites if time permits

· http://learn.genetics.utah.edu/content/cloning/clickandclone/
· http://www.biotechnologyonline.gov.au/swf/int_dogcloning.swf 



	Materials for each group of 2 to 3 students
· Computers
· Internet Access

	Resource
Human Clones.Through the Wormhole. Science Channel. 
https://www.youtube.com/watch?v=dzJx2dl8MA8



