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Where this lesson can be applied:
This lesson would be appropriate for use during a unit on body systems, particularly on the reproductive and endocrine systems. This could also be helpful for teaching the health topics of steroid use or reproduction.
Lesson Objectives: The students will learn the major functions of the reproductive hormones estrogen and testosterone. Students will learn some historical background on reproductive hormone research.  The students will understand the chemical structure of these hormones and recognize the elements they contain.  They will understand and discuss the topics of estrogen replacement therapy and anabolic steroid use.  Students will research and debate the consequences anabolic steroid use, hormone replacement therapy or corporate liability for drug side effects. 
State and National Objectives:
	6th Grade Science TEKS New for 2010:
	7th Grade Science TEKS New for 2010:
	8th Grade Science TEKS New for 2010:

**TAKS Tested Year**
	National Science Standard:

	6.3A and D Critical thinking and problem solving, use of logical reasoning to critique scientific explanations, and relating the impact of research on scientific thought and society, including the history of science and contributions of scientists.

	7.3A and D Critical thinking and problem solving, use of logical reasoning to critique scientific explanations, and relating the impact of research on scientific thought and society, including the history of science and contributions of scientists.

7.12 B Identify the main functions of the systems of the human organism including the reproductive and endocrine systems.
	8.3A and D Critical thinking and problem solving, use of logical reasoning to critique scientific explanations, and relating the impact of research on scientific thought and society, including the history of science and contributions of scientists.

8.5 D Recognize that chemical formulas are used to identify substances and determine the number of atoms of each element in chemical formulas containing subscripts.
	A-Scientific Inquiry
C-Life Science

F-Personal and Social Perspectives

G- History and Nature of Science



Background Information for Teacher: 
There are several dimensions to this lesson. One deals with the importance of understanding some of the biological effects of reproductive hormones. Middle School students going through puberty are well aware that their bodies are changing because of sex hormones. This is an appropriate time to teach the relevant biology.

Another dimension is the issue of drug side effects, of estrogen in this particular case. However, the basic issue can be generalized to all drugs.  Under current law, pharmaceutical companies can only market drugs that have been tested and found both safe and effective, under guidelines and supervision of the Food and Drug Administration. Thus, if the government certifies a drug as safe, is it appropriate for a patient to sue a drug company if an adverse effect occurs? The more important issue for students to understand is that all drugs, even something as simple and widely accepted as aspirin, can have deadly effects in a few isolated cases. It is not feasible to test every new drug in more than a few hundred or a thousand people for safety. In a market of millions of subjects, there is high probability that somebody will have a bad reaction. Ask the students to think about what would happen to the drug industry if manufacturers were held liable for any bad effect in a population of millions of people. Ask them to think about which they prefer: medicines that work most of the time for most of the people or no medicines at all. 

Anabolic steroids use and abuse is the last dimension of this lesson.  Anabolic steroids are testosterone-like drugs that are sometimes abused by human athletes. In a normal (non-neutered) male, use of such steroids can create too much of a male hormone effect and the side effects are serious and life-long. Though the steroid-using athlete may be stronger, one effect is a depression of normal testosterone production. The body has a feedback regulating system in the hypothalamus and pituitary gland which adjusts hormone production on the basis of the amount already circulating in the blood. Testosterone levels usually return to normal a year or so after anabolic steroids are no longer used. Similarly, liver enzymes can decrease because they are “overworked” by excess steroid, but that too can eventually return to normal. Anabolic steroids also increase the levels of “bad cholesterol” (LDL) and decrease the levels of “good” cholesterol (HDL).
Taking anabolic steroids can cause a male to take on feminine characteristics because excess steroids can get converted into the female hormone, estrogen. Women taking anabolic steroids might develop a masculine appearance or characteristics. Acne is another side effect, as is premature baldness in males that are genetically prone to become bald. In a few people, anabolic steroids cause excessive aggressiveness, such as “road rage” and other kinds of out-of-control behavior.

Kidney damage and suppression of the immune response are also possibilities from anabolic steroid abuse. As with all side effects, the extent of any problem depends on the specific anabolic steroid use, the dose, and the duration of exposure.

Aside from medical considerations, important reasons not to take steroids are ethical and legal. Taking steroids gives an unfair advantage because the athlete may perform better than would otherwise be possible. In most sports, using steroids is illegal, athletes are tested for drug residue, and they and their team can be disqualified.

Materials needed: 
Reproductive Hormones PowerPoint Presentation

Computer Diorama Template (from Print Cut Fold)
Shoe Box Diorama Instructions

Access to computers with the Internet for research purposes

Debate Grading Rubric

Pre-requisite to Lesson:  
Veterinarian Presentation
 and Background Information 
Lesson Procedures:  Based on 5 E Model
 – Engage, Explore, Explain, Elaborate, Evaluate
· Engage Step-Veterinarian Presentation on Neutering (1class period) 
Students will be able to interact with veterinarian and relate real world experiences to the topic at hand.  Students will be excited to share their experiences and it will engage them to want to learn more about the upcoming lesson.  They will be intrigued to see how the teacher is going to transition from this presentation an actual classroom lesson. This is a successful example of how to hook students at the beginning of a new lesson or unit. Veterinary video presentation may also be used. This lesson is designed to capitalize on students’ natural interest in animals to help motivate them to learn the required science curriculum. 
· Explore Step– Birds and Bees Animal  Behavior Research (2 class periods)
· Put students in pairs to research the reproductive behavior of an animal of their choice, including differences between males and females of the species, age of puberty in the animal, gestation (pregnancy) length, number of young produced, courtship rituals, and any other interesting facts about the reproduction of that animal. 
· Sources for information about animals are found under Resources for Teachers at the end of this lesson plan. These are mainly links to sites that have wildlife fact sheets.  They are just a starting place. Many resources are available on domestic and wild animals online.
·  Students could prepare a diorama, short report, poster, or several slides about their chosen animal.  A template for creating a simple computer-made diorama is included in teacher resources, as well as instructions for creating a shoe-box diorama.  
· Encourage students to share their findings and compare and contrast them to other students’ animals.
· Have students hypothesize and infer why certain differences between males and females exist in the animal world.  For example, the males of many bird species are brightly colored to attract mates.  The females are duller to camouflage them when they are sitting on the nest.  
· Explain Step- Reproductive Hormones PowerPoint Presentation (1 class period)
· The PowerPoint presentation informs the students about hormones, specifically the reproductive hormones estrogen and testosterone.  The history of reproductive hormone research is given.  The chemical structures of the hormones are also covered. Hormone replacement therapy is discussed as well as anabolic steroid use.
· There are opportunities in the PowerPoint for students to answer questions and interact through discussion. 
· A more complete lesson on the Endocrine System can be found at: http://peer.tamu.edu/DLC/NSF_Resources.asp?ID=164&type=search&num=15&terms=endocrine%20system&content=allcontent&subject=allsubjects&grade=allgrades&query=query&hl=no&count=16&number=15&view=yes
Or in the Veterinary Black Bag Module on Diabetes found at:
http://peer.tamu.edu/VBB/ScienceTeacherResources.asp
· Elaborate Step– Class Debate (1-3 class periods depending on amount of research time given) 
· Specific issues addressed in the lesson are: 
· 1) Advisability and ethics of using anabolic steroids 
· 2) Hormone replacement therapy in women and/or men
· 3) Corporate liability for drug side effects or unexpected bad reactions
 A key issue with replacement therapy is the medical liability of drug companies that provide estrogen. One company has lost multi-million dollar lawsuits for supplying estrogen that caused unwanted side effects. This is a good opportunity for students to think about the pros and cons of this issue. Doctors and patients often want estrogen replacement therapy. Yet estrogen does have side effects, like apparently increasing the incidence of breast cancer. What are we to do? All drugs have side effects, a point that the public sometimes is unwilling to accept. 
· Instruct students to research the issues associated with the selected topic.

Allow one to two class periods for research. Fact gathering should support the student’s point of view. At least three sources of information are recommended. Students need a structured framework to guide their research. A template for taking notes is shown below. The students should understand the template before they use computers to research. One good source for information on these topics could be current events from newspapers and magazines.  These are current, controversial topics that are frequently found in headlines.  Many online resources are listed at the end of this lesson plan as well.

	Opinion: (Example) I believe that using anabolic steroids in sports is wrong and gives an athlete an unfair advantage. 

	Source #1: 

	Facts: 

	Source #2: 

	Facts: 

	Source #3: 

	Facts:


· Have the students divide into two groups based on their opinion of the topic.

· Have the students conduct a debate over the topic.  
· When debating, students should remember that everyone must participate, so each person should have an opportunity to speak. 

· Some useful resources for conducting a debate are included in the Resources for Teachers section of this lesson.

· Students can become very involved in this debate.  It is suggested that a strict time limit is placed on the debate and students “shake hands” to show that there are no lingering issues before the students leave class. 
· It could be very helpful to post a list of “Debate Do’s”

Debate do’s

· Be polite and courteous.

· Listen attentively

· Be respectful and supportive of peers. 

· Avoid inappropriate noises.

· Speak only when recognized by the moderator.

· Allow others to express their opinions; do not monopolize the debate.

· Use grammatically correct language.

· Speak clearly, slowly, and loud enough to be heard by the audience.

· Speak with passion and excitement. 
· Evaluate Step – 
The teacher can grade the product (i.e. poster or diorama) from the Birds and Bees activity.
A rubric for grading the debate is included.
Resources for Teacher:

· 5 E model site and other lesson plan formats: http://www.personal.psu.edu/scs15/idweb/lessonplanning.htm 
· Print Cut Fold Projects including Diorama

http://www.printcutfold.com/ProjectTypes.pdf
http://printcutfold.com/
· Wildlife Information Sheets for Birds and Bees Activity

http://www.allaboutbirds.org/NetCommunity/Page.aspx?pid=1189
http://www.tpwd.state.tx.us/huntwild/wild/species/
http://wildlife.utah.gov/publications/notebook.php
http://www.kidsplanet.org/factsheets/map.html
http://www.wildnh.com/Wildlife/wildlife_profiles.htm
http://wildlife.state.co.us/WildlifeSpecies/Profiles/
http://www.fws.gov/species/#fact
· Online Dictionaries for Birds and Bees Activity

http://en.wikipedia.org/wiki/Main_Page
http://www.britannica.com/
· Websites for the debate process:

http://www.learnnc.org/lp/pages/636
http://www.educationworld.com/a_lesson/03/lp304-01.shtml
http://www.educationworld.com/a_lesson/03/lp304-05.shtml
· Hormone Replacement Therapy 
http://heartdisease.about.com/library/weekly/aa072300a.htm?p=1
http://health.discovery.com/centers/womens/hrt/controversy_02.html
http://health.discovery.com/encyclopedias/illnesses.html?article=3033
· Anabolic Steroid Use 
http://espn.go.com/special/s/drugsandsports/steroids.html
http://en.wikipedia.org/wiki/Anabolic_steroid
http://kidshealth.org/parent/fitness/safety/steroids.html
http://www.drugfree.org/Portal/drug_guide/Steroids
http://www.nida.nih.gov/Infofacts/Steroids.html
http://www.aap.org/family/steroids.htm
http://www.theantidrug.com/drug-information/commonly-abused-drugs/anabolic-steroids.aspx
· Jigsaw Reading Strategy
http://www.litandlearn.lpb.org/strategies/strat_jigsaw.pdf
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� Veterinarian Visit or video presentation is highly recommended but not mandatory to use this lesson


� See 5E Model link under Resources at end of  lesson plan
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