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 personal genetics education project
Social, Legal and Ethical Issues in Personal Genetics

Title: What is Personal Genetics? 
Aim: How might new advances in personal genetics impact our lives and medical decisions?
Time: 1-2 days
Guiding Questions: 

· How would you decide whether or not to get your genome sequenced? 

· How might genome sequencing change health care? 

· What are the benefits and risks to you and other stakeholders?

Learning objectives: 

After completing this lesson, students will be able to: 

· Grasp the rapid rate at which technology is developing

· Define what a personal genome sequence is and how it differs from typical genetic testing

· Analyze why people would or would not want to know more about their genome

Materials: Projector or Smartboard, laptop, paper, tape, handouts (at the end of lesson plan)
Common Core Standards:

RH.11-12.1. Cite specific textual evidence to support analysis of primary and secondary sources, connecting insights gained from specific details to an understanding of the text as a whole.

RST.11-12.2. Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by paraphrasing them in simpler but still accurate terms.

RST.11-12.7. Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

Before the lesson: 
If you have not done a full unit on genetics (particularly if the lesson is used in a health, ethics, or non-science class), explain to students that many diseases are passed down from parent to child through their genes.  A resource that students can explore on their own to learn more about heredity, genes and traits can be found at the award-winning site at the University of Utah: http://learn.genetics.utah.edu/. Click on the “Heredity and Traits” link in the box on the left under Basics. 
For a reading for students to lay out some of the big ideas in genetics at the moment, we recommend Mary Carmichael’s excellent series she wrote for Newsweek in 2010.  If you are going to read only once piece from the six- part series, start at the beginning! 

“DNA Dilemma: Should I take a genetic test?” Mary Carmichael, Newsweek. 
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For the teacher: High school and college age students are likely to become independent health care consumers at about the time that personal genome sequencing becomes an affordable and accessible option for many people. This lesson introduces them to the recent advances in genetics, genetic testing, and personal genome sequencing, and presents some of the decisions and ethical challenges an individual may face regarding the use of this technology. It also introduces some of the likely benefits of personal genomes, such as gaining the ability to act on one’s genetic risks, tailoring medicines and interventions, and becoming more active and engaged healthcare consumers. Via class discussion and the readings, students will be able to generate ideas about the possible risks and benefits. 

Do now: Students should answer questions individually. (7 min)
If you could find out the probability that you would develop specific diseases such as Alzheimer’s or diabetes in the future, would you want to know? Why or why not? Would it make a difference if there were treatments available or not? Think of both a positive and negative outcome to knowing this information. 

Discuss student answers after they have finished.  

Activity: 
1. Interactive Slideshow (15 - 20 min)

We have created a Powerpoint slideshow, along with notes for the teacher, (located under the lesson plan link here: http://www.pged.org/lesson-plans/) that explores what types of information people can learn from genome sequencing (testing all of your genes at once), the hopes and limits of sequencing, and how this information may impact us. 

One important point to make to your students is that genetics can make predictions about your health risks and other traits, but does not tell the future.  The intricate relationship between genetics and environment is key to behavior and health. 

Depending on your preference, you may want students to take notes to help evaluate their understanding, particularly if you will be using additional lesson plans and students will later participate in a debate and/or writing activity. One excellent method for note-taking is Two
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2. Four Corners Activity (15 - 25 min, depending on depth of discussion)

For this activity, students will hear several statements, and move to labeled corners of the room based on whether they agree or disagree with each statement, and then discuss their opinions. 

Step one: Preparation

Label the four corners of the room before students enter with signs reading: strongly agree, agree, disagree, and strongly disagree. You could also do a straight line across the room with students placing themselves on the continuum between strongly agree and strongly disagree; the best set up likely depends on your classroom. 

Tell students:  The new advances in genetics and genome sequencing offer great hope for medicine and health; at the same time, there are risks and questions that loom large for consumers. The statements below offer students a chance to express their opinion and discuss some of the issues with their classmates. 

Step two: Introduce Statements:
Read each statement (or as many as you have time for) and have students move to the corner of the room depending on whether they strongly agree, agree, disagree, or strongly disagree. After they move to the corner, have them discuss in their groups why they agree/disagree. Once students are in their places, ask for volunteers to explain their position; they should cite, when applicable, information from the article that supports their position. Encourage students to switch corners if someone presents an idea that causes them to change their opinion. After a representative from each corner has defended his or her position, you can allow students to question each other’s evidence and ideas. Before beginning the discussion, remind students about norms for having a respectful, open discussion of ideas.

Note: You can do this activity in different ways, depending on preference/time/class size and configuration, etc. You can read/display the statements and have kids choose on the spot whether they agree or disagree, and discuss with their groups and then the whole class. If you have longer class periods and/or will use this as a pre-writing activity for either an essay or debate, you can distribute statements and give students the opportunity to respond to them in writing before discussing. 

Statements:
· People won’t be able to handle the information they learn from DNA tests without counseling from a doctor or other professional. 
· People should have the right to learn whatever they want to about their DNA because it is their own body. 

Note for teacher: The first two statements show conflicting viewpoints about genetic testing, particularly in regard to direct-to-consumer (DTC) testing. New York State banned the sale of DTC tests, and the American Medical Association recommended that the Food and Drug Administration ban the tests, because they think people need the results interpreted by a qualified doctor. The other side typically finds this argument paternalistic and believes that individuals absolutely have the right to learn about their DNA, because it is the most personal information about us. You can read more at http
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HYPERLINK "http://www.wired.com/wiredscience/2011/02/american-medical-association-you-cant-look-at-your-genome-without-our-supervision/"our

HYPERLINK "http://www.wired.com/wiredscience/2011/02/american-medical-association-you-cant-look-at-your-genome-without-our-supervision/"-

HYPERLINK "http://www.wired.com/wiredscience/2011/02/american-medical-association-you-cant-look-at-your-genome-without-our-supervision/"supervision

HYPERLINK "http://www.wired.com/wiredscience/2011/02/american-medical-association-you-cant-look-at-your-genome-without-our-supervision/"/. 

· I would only want to find out my likelihood of developing a disease if there are ways to prevent or treat it. 

Note for teacher: Even in the absence of medical interventions, some people want this information to guide lifestyle changes or financial planning.  Other people feel that some things are better left unknown.

· I should get permission from my parents and siblings before learning about my DNA and my risks for disease because this information impacts them as well. 

Note for teacher: Family members may have an increased likelihood to develop the same diseases (for blood relatives) or may be affected by the results (i.e. emotionally or because they will be future caregivers). 

· My parents should be able to find out about my DNA before I turn 18.

Note: There is a big debate about how much parents should find out about their offspring’s DNA, either prenatally or after birth.  While this type of genetic screening can help to predict, diagnose or treat certain diseases, it may uncover genetic risks for disease later in life or other information that might affect how that child is raised.  Many people are concerned about the availability of this information before the child is able to give informed consent.  Should testing be done that only looks for a specific subset of genetic risks?  Or, if genome sequencing is performed, should only specific types of information be provided to parents? 

· I am concerned that insurance companies could discriminate against me based on my genetic information.

Note: This is a major concern for many people and might affect if and how they find out about their genetic information.  In 2008, Congress passed the Genetic Information Nondiscrimination Act (GINA), which prohibits genetic discrimination in health insurance and employment.  GINA does not regulate how genetic information is used in other contexts, such as life, disability or long-term care insurance. 

· I would want to know if someone I was dating had a genetic condition that would likely cause a serious disease.

Note: The goal of this statement is to encourage students to think about how the availability of genetic information will impact our social perceptions and how private or accessible they want their information to be.

Step three: Debrief

You can debrief/summarize the lesson as a whole class or individually. Discuss or have students write about how the activity changed or reinforced their original ideas. To clarify ideas shared during the discussion, you can chart the main arguments/ideas on the board as a whole-class activity.

Homework: Have students answer questions related to the activity; you can require the answers to be as long as you like.
1. Explain some of the reasons people choose to get genetic testing and/or genome sequencing. What are some of the benefits of doing so? What are some of the possible disadvantages of doing so? Explain. 

2. Do you think people should be able to get genetic testing directly from companies, instead of going through their doctors? Why or why not? 

3. Would you consider getting genetic testing to learn more about your health? Why or why not? If yes, under what circumstances might you consider it? 

Teacher resources for further exploration:

1. Amy Harmon’s “DNA Age” series in the New York Times for news, analysis and video clips:

http

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"://

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"topics

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html".

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"nytimes

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html".

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"com

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"/

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"topics

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"/

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"news

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"/

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"national

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"/

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"series

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"/

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"dnaage

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"/

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"index

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html".

HYPERLINK "http://topics.nytimes.com/topics/news/national/series/dnaage/index.html"html
2. Matthew Herper at Forbes for current events related to genetics and medicine: http

HYPERLINK "http://blogs.forbes.com/matthewherper/"://

HYPERLINK "http://blogs.forbes.com/matthewherper/"blogs

HYPERLINK "http://blogs.forbes.com/matthewherper/".

HYPERLINK "http://blogs.forbes.com/matthewherper/"forbes

HYPERLINK "http://blogs.forbes.com/matthewherper/".

HYPERLINK "http://blogs.forbes.com/matthewherper/"com

HYPERLINK "http://blogs.forbes.com/matthewherper/"/

HYPERLINK "http://blogs.forbes.com/matthewherper/"matthewherper

HYPERLINK "http://blogs.forbes.com/matthewherper/"/
3. Sampling of companies offering “direct-to-consumer” genetic testing:

www.23andme.com

www.navigenics.com

www.pathwaygenomics.com

Statements:
· People won’t be able to handle the information they learn from DNA tests without counseling from a doctor.

· People should have the right to learn whatever they want to about their DNA because it is their own body. 

· I would only want to find out my likelihood of developing a disease if there are ways to prevent or treat it. 

· I should get permission from my parents and siblings before learning about my DNA and my risks for disease because this information impacts them as well. 

· I am concerned that insurance companies could discriminate against me based on my genetic information.

· I would want to know if someone I was dating had a genetic condition that would likely cause a serious disease.
· My parents should be able to find out about my DNA before I turn 18.

Note: We’ve included the statements on the Powerpoint. This helps students understand the statement and prevents from having to read it several times. 

Name__________________________________

Date__________
	Key Ideas: What ideas are most important to remember? What new terms or concepts have been introduced?
	Response: What questions does this information raise for you? What other ideas, events or texts does this information remind you of? Why do you think this information is important? How does this information connect to your own lives? What do you think of these ideas?

	
	


STUDENT EVALUATION:

What is Personal Genetics: 

1. Short answer: What is personal genetics? 

2. Our genomes are over 99% identical. T/F
3. How much does it cost to have your entire genome analyzed? a)100 dollars b) 6,000 dollars  c) 80,000 dollars d) 2.8 million dollars 
4. Deciding to learn about your own DNA is a ) not possible until you are 18 b) can only be undertaken with your doctor  c) is increasingly easier because of technology advances and dropping costs d) is a good way to find out all the diseases you are ever going to get in your lifetime.
5. Genetic testing can help your doctor decide which medicines might work best for you. T/F
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 personal genetics education project
Social, Legal and Ethical Issues in Personal Genetics

Title: Protecting Athletes with Genetic Conditions 
Aim: Whose responsibility is it to ensure that athletes with medical conditions are both safe and treated fairly?
Time: 1-2 days
Guiding questions: 

1. How do certain medical conditions, such as sickle cell anemia, impact athletes? 

2. Do we need rules or policies to protect athletes? How would they be enforced?

3. Who is most responsible for protecting athletes – administrators, coaches, parents or athletes themselves?  

Learning objectives: 

By the end of the lesson, students will be able to: 

· Understand the causes and effects of sickle cell trait and sickle cell anemia.

· Explain how sickle cell trait impacts people, specifically athletes. 

· Discuss who should take responsibility for protecting athletes and why.

Materials: Handouts provided in the lesson, article
Common Core Standards:

RST.9-10.1. Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions.

RST.11-12.7. Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.
RH.11-12.1. Cite specific textual evidence to support analysis of primary and secondary sources, connecting insights gained from specific details to an understanding of the text as a whole.
Before the lesson: 
Students should read the following article for homework before the lesson:

In N.C.A.A., Question of Bias Over a Test for a Genetic Trait (you may want to shorten for students). Note that this article was written before the NCAA (National Collegiate Athletic Association) voted to implement a new policy to screen athletes for sickle cell trait. They did decide to require screening; this article was written prior to that decision, but addresses the concerns people have in regard to the possibility of discrimination and the effectiveness of widespread screening. 

Background information: 

Sickle cell anemia is inherited from both parents. That is, individuals who have sickle anemia have inherited two genes for hemoglobin S, one gene from their father and one gene from their mother.  In contrast, individuals who inherit one gene for hemoglobin S from one parent and one gene for normal hemoglobin (A) from the other parent have sickle cell trait.  People with sickle cell trait do not have the symptoms of sickle cell anemia, but can be at risk of complications, and can pass on the trait to their children.

Some people with SCT have been shown to be more likely to experience heat stroke and muscle breakdown when doing intense exercise, such as competitive sports or military training under unfavorable temperatures (very high or low) or conditions. In very rare cases, workouts in extreme conditions can cause death. 

Studies have shown that avoiding dehydration and getting too hot during training can reduce the chance of complications. People with SCT who participate in competitive or team sports (i.e. student athletes) should be careful when doing training or conditioning activities.
Activity: 

Reading and notes (15 minutes) 

1. Students will read a handout (pages 4-6 of this document) explaining the basic information about sickle cell trait/anemia to learn about this condition and its impact, and answer three short questions. 

2. In groups, students will assume the role of various stakeholders - school administrators, parents, and students – who have to write a proposal explaining their policy about student-athletes and dealing with potentially deadly medical conditions. They should address their letter to the superintendent. The questions they must address are below and on the student handout.

Assignment:

There is debate about how best to prevent death due to sickle cell trait (SCT) in athletes. Some people think all players of certain sports should be screened to find out if they carry the trait. Others think coaches should simply implement rules that would be good for everyone, whether they have SCT or not, such as not practicing when it’s too hot, more breaks, and drinking enough water. 

1. Break students into groups of 3-4. The roles that students should take include different school administrators: principal, athletic director, and/or school nurse; students; and parent boosters (parents who support the team, usually through fundraising, arranging travel, etc.).

You don’t need to assign a point of view for each group; have students come to a consensus about what the policy should be and why. You can create more than one group representing students, parents or administrators, because most likely their policies will vary. 

If time allows, have students read this article in their groups; it gives a bit more depth to the debate about whether all athletes should be screened and why hematologists actually oppose universal screening. 

Blood Doctors Call Foul On NCAA's Screening For Sickle Cell 

2. Each group should write a one-page proposal explaining the policy that their group came up with and how they will institute it. Students need to consider and address the following questions and concerns:

1. Should your school screen all athletes or potential athletes for SCT? Why or why not? Should all students be allowed to play sports? 

2. Why do some people think everyone should be screened (called universal screening)? 

3. Why are others against screening, including the American Society of Hematology (an organization of blood doctors) against universal screening?

4. Explain your reasons for creating this policy. How could your policy help students? How could it harm students? 

5. How can you ensure that no groups of people are discriminated against? 

6. How will you implement this policy? (Note: students who test positive for sickle cell trait in the NCAA are still allowed to play) 

7. How will the school pay for this? Will parents have to pay? Tax money? 

3. If time allows, each group will write out the main ideas of their policy on chart paper, which they will present to the class. They need to explain their policy and be able to answer questions from other students. 

4. Students should ask presenters to explain the reasons behind their decisions and debate the pros and cons of these decisions. 

Additional teacher resources and readings:

N.C.A.A. Council Approves Testing for Sickle-Cell Trait
ASH Policy Opposes Mandatory Sickle Cell Trait Screening for Athletic Participation, Recommends Universal Training Interventions & Additional Research
Mile-High Health Concerns Leave Steelers Star On The Bench For Playoff Game
Name_____________________________________

Date_________

Sickle Cell Anemia 
Hemoglobin is a protein inside red blood cells that carries oxygen. Sickle cell anemia is caused by an abnormal version of the hemoglobin protein. This abnormal version, called hemoglobin S, changes the shape of red blood cells, especially when the cells are exposed to low oxygen levels. While normal red blood cells are donut-shaped and flexible, red blood cells that contain hemoglobin S become shaped like crescents or sickles and are inflexible. These fragile, sickle-shaped cells deliver less oxygen to the body's tissues. They can also get stuck more easily in small blood vessels, and break into pieces that interrupt healthy blood flow; interrupted blood flow can cause extreme pain. Other complications of sickle cell disease are anemia (lack of healthy red blood cells), fatigue, jaundice, and blindness. 
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http://www.nhlbi.nih.gov/health/health-topics/topics/sca/

Sickle Cell Trait 

Sickle cell anemia is inherited from both parents. That is, individuals who have sickle anemia have inherited two genes for hemoglobin S, one gene from their father and one gene from their mother.  In contrast, individuals who inherit one gene for hemoglobin S from one parent and one gene for normal hemoglobin (A) from the other parent have sickle cell trait.  People with sickle cell trait do not have the symptoms of sickle cell anemia, but can be at risk of complications, and can pass on the trait to their children.
Sickle cell trait (SCT) and sickle cell anemia (also called sickle cell disease) are much more common in people of African and Mediterranean descent. This is because SCT has been shown to provide resistance to malaria, which is common in areas where mosquitoes, which transmit the disease, thrive. About 1 in 12 African Americans has SCT (about 8% of African-Americans). So, although two copies of the gene variant cause sickle cell anemia, one copy provides resistance to malaria and helps people survive a common disease. 
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http://en.wikipedia.org/

Most people with SCT do not have any symptoms of sickle cell anemia, although—in rare cases—people with SCT might experience complications of sickle cell anemia. In their extreme form, and in rare cases, the following conditions could be harmful for people with SCT:

· Low oxygen levels in the air (which can be experienced, for example, when mountain climbing, exercising extremely hard in military boot camp, or training for an athletic competition).

· Dehydration (when one has too little water in the body).

· High altitudes (for example, when flying, mountain climbing, or visiting a city at a high altitude, such as Denver).

Sickle Cell Trait and Athletes

Some people with SCT have been shown to be more likely to experience heat stroke and muscle breakdown when doing intense exercise, such as competitive sports or military training under unfavorable temperatures (very high or low) or conditions. In very rare cases, workouts in extreme conditions can cause death. 

Studies have shown that avoiding dehydration and getting too hot during training can reduce the chance of complications. People with SCT who participate in competitive or team sports (i.e. student athletes) should be careful when doing training or conditioning activities. To prevent illness, it is important to:

· Set your own pace and build your intensity slowly.

· Rest often in between repetitive sets and drills.

· Drink plenty of water before, during and after training and conditioning      activities.

· Keep the body temperature cool when exercising in hot and humid temperatures by misting the body with water or going to an air-conditioned area during breaks or rest periods.

· Immediately seek medical care when feeling ill.

Adapted from the CDC and New York Times 

Questions: 

1. What happens when red blood cells become sickle-shaped? 

2. Why is sickle cell trait more common in people of African and Mediterranean descent than other groups? How can it be considered a “beneficial mutation”? (meaning, it seems bad at first but turns out to be good)

3. How can athletes with SCT be impacted by the illness? What do they need to do to make sure they stay healthy? 

Name_____________________________________

Date_______

Assignment: Each group should write a 1-2 page proposal, addressed to the superintendent, explaining the policy that your group came up with and how you will institute it. You need to consider and address the following questions and concerns:
1. Should your school screen all athletes or potential athletes for SCT? Why or why not? Should all students be allowed to play sports? 

2. Why do some people think everyone should be screened (called universal screening)? 

3. Why are others against screening, including the American Society of Hematology (an organization of blood doctors) against universal screening?

4. Explain your reasons for creating this policy. How could your policy help students? How could it harm students? 

5. How can you ensure that no groups of people are discriminated against? 

6. How will you implement this policy? (Note: students who test positive for sickle cell trait in the NCAA are still allowed to play) 

7. How will the school pay for this? Will parents have to pay? Tax money?

You don’t need to number and answer each question in this order. It should be in the format of a formal letter that addresses the questions raised above. 

________________________________________________________________________________________________________










       Student handout

STUDENT EVALUATION

 “Protecting Athletes with Genetic Conditions: Sickle Cell Trait.”

1. Which answer is *incorrect*:  

Sickle Cell Trait is a genetic condition that  a) runs in families  b) can affect anyone, but predominately is seen in African and African- American populations c) increases your risk of developing diabetes d) is tested for in all college athletes playing in a Division I athletic program
2. Sickle cell anemia causes red blood cells to change shape and can block the normal transport of oxygen through a person’s blood vessels. T/F

3. Sickle cell trait is beneficial because a) it doesn’t cause harm to a person with it b) it protects against malaria c) it increases the flow of oxygen in blood d) helps athletes perform better. 

4. Athletes with sickle cell trait need to take extra measures to make sure they are safe during practices and games in heat or high altitude. T/F

