Stem Cell Bioethics









Course: Biology

Grades: 10 – 12

ELARS: 1.2, 2.1, 3.1, 3.2

Part 1

Student Preparation:

Students are familiar with cellular development, mitosis, meiosis, and basic embryology. This lesson follows student understanding of cell specialization and physiological function.

Essential Question: 

Distinguish between the advantages/disadvantages of embryonic stem cells vs. adult stem cells.

Objective:

Students will understand that the fertilization of an egg results in a zygote that will develop in specific steps through embryonic development. At the stage of the blastocyte that cells can be taken from the inner mass of cells. These cells can develop be cultured and stored for long periods before differentiating into a possible ~200 specialized cells. 

Students will also examine the adult stem cells and there limited ability for storage and specialization.
Plan of Action:

1. Students will use the worksheet “Compare and Contrast Embryonic and Adult Stem Cells” and work with page 12-13 from National Geographic magazine from July 2005.

2. Students will work through the worksheet individually and then discuss their answers at their table.

3. Discuss questions that students may have and review worksheet.

Assessment:

Students will complete worksheet with complete answers and tables. Students will be able to distinguish between embryonic and adult stem cells.

Part II

Essential Question:
What are the arguments that are PRO and CON for embryonic stem cell research?

Objective:

Students will review four positions on embryonic stem cell research. They will determine the main points of each article, evaluate relevant facts, determine stakeholders and their primary concerns, evaluate possible solutions, and formulate a common ground.
Plan of Action:

1. Students will be divided into groups of four students. Two students will read the PRO article and two will read the CON article from the following website. 

http://www.npr.org/programs/specials/stemcells/viewpoints.html
2. Students will use the form Follow-up Case Studies: Ethical Discussion Worksheet developed by Rosetta Lee, Seattle Girl’s School, 2003. The team will record the main arguments For and Against.  Each student will record the relevant facts that each argument makes, identify the major stakeholders and their primary concerns, develop possible solutions, and determine the common ground.

3. The class will reflect on the results that were recorded and will examine how the arguments might change based on stakeholders.

Assessment:

Students will be assessed by their written and oral participation. 

Part III

Essential Question:

What types of ethical questions arise when parents no longer need or want fertilized eggs that are created by in vitro fertilization?
Objective:

Students will read an article that describes a situation where fertilized eggs need to be implanted, destroyed, released to research, or continue to be maintained. Students will complete an ethical decision-making framework by themselves and then share their work with peers. Students will be able to articulate some of the challenges that potential parents of the fertilized eggs must decide and the ethical perspectives that arise from each choice.
Plan of Action:

1. Students will read the article “After 2 children via IVF, pair faced stem cell issue” by Gareth Cook, Globe Staff, April 4, 2004.

2. Students will complete the student handout from the Ethics Primer page 75.

3. Students will compare their answers with the students at their table.

4. The teacher will lead the students through the student handout and review their answers and thinking.
Assessment:
The student handout will demonstrate the ability of the student to identify relevant facts, stakeholders, values/concerns, possible solutions, and questions that remain unknown. 
Compare and Contrast Embryonic and Adult Stem Cells  

Use this worksheet with article from National Geographic, July 2005, p. 12-13.
1. Identify and describe the two sources of embryonic stem cells.

A.

B.

2. List where in the body adult stem cells have been found.

	brain
	
	
	

	
	
	
	

	
	
	
	


3. Adult stem cells can be retrieved from the umbilical cord of new born babies. Identify the types of cells that can be derived from the umbilical cord blood stem cells.

	mesenchymal cells
	

	
	


4. Adult stem cells that are derived from the brain and are considered neural stem cells can differentiate to become what types of cells?

A. 

B.

5. Embryonic stem cells’ have the ability to develop into any type of cell which is called pluripotency. How does the amount of cell types that can be developed from embryonic stem cells compare to the number of adult stem cell types? 

6. Identify two ways that adult stem cells are activated to produce new cells. 

A.

B.

7. When adult stem cells are activated, they develop into what type of tissue? Explain your answer.

8. Embryonic stem cells for research are extracted from embryos created by in vitro fertilization. There are ~ 400,000 fertilized human eggs in the US that may be used for research, destroyed, or donated to infertile couples. Generate a list of pros and con’s for each of these options.
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