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Courses: Livestock Production, Equine Science, Advanced Animal Science



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 hormones.  The students will understand the chemical structure of these hormones.  
Curriculum Objectives:
	Livestock Production TEKS 
	Small Animal Management  TEKS 
	Equine Science TEKS 


	Veterinary Medical Applications TEKS
	Advanced Animal Science TEKS

	6 A Describe the reproductive system


	
	2 B Describe the anatomy and physiology of horses

2 C Explain methods of maintaining horse health and soundness
	4 C Identify anatomical structures of animals

5 G Recognize common animal behavioral problems

14 D Describe surgical skills such as castration, dehorning and docking
	6 D Evaluate animal behavior and its relationship to livestock management

8 A Identify  and compare the external anatomy of a variety of livestock species

8 B Compare the anatomy and physiology o systems of animals – including reproductive


Materials needed: 
Reproductive Hormones PowerPoint Presentation

Access to computers with the Internet for research purposes

Lesson Procedures:  
Preparation: 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.  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.
Presentation:  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. 
· There are opportunities in the PowerPoint for students to answer questions and interact through discussion. 
· A more complete lesson on the human 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
Application:  Reproduction in Animals Project (2 class periods)

· Students will research the reproductive physiology and behavior of a livestock animal or pet 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, behavior difference in male and female, how that behavior influences safely handling the chosen animal, and any other interesting facts about the reproduction of that animal. 
· Additional hormones such as Oxytocin, Progesterone, Prostaglandin F2α and Luteinizing Hormone can be included.
· Students will prepare a report, display poster, or computer presentation (such as PowerPoint) about their chosen animal.  
Application Option Two: Use of Hormones in Beef Writing Assignment
· In this activity, students will research the topic of using hormones in beef cattle.  They will decide if they are for or against the use of hormones and write a persuasive paper stating their view.
· Extensions are given that include making an educational brochure and researching the use of antibiotics in beef cattle.
Instructions:
· Hand out the “Use of Hormones in Beef Writing Activity” sheet and introduce the topic by discussing the background information in the assignment.

· Read over the instructions and the guiding questions for the research.
· Students will need access to computers to be able to use the suggested websites for their research. 
· There is much information on this topic.  You will need to lead a discussion of which resources are appropriate for use as references. There are many anecdotal resources claiming various things about eating beef that have no scientific research to back them up.  This is a great “teachable moment” that helps students see the difference between facts and opinions or hearsay. This is a very good exercise in web information discernment.
· Allow time in class to write the paper or assign it for homework after their research is done.
· Lead a discussion on the topic after the students have completed their papers.  Use the guiding questions as a starter for the discussion.  This is a controversial topic, with entire nations taking sides, so expect some strong opinions.
· As an extension of this activity, an oral debate can be held.  Resources for conducting a debate are included in the “Resources for Teacher” section at the end of this lesson plan. Debates may also be held according to 4-H or FFA procedures in order to prepare students for contests.
Evaluation– 
Persuasive essay can be graded according the Persuasive Writing Scoring Guide provided.
Resources for Teacher:

· Use of Hormones in Beef Cattle

http://www.iabeef.org/Docs/ISUHormoneFactSheet09.pdf
http://envirocancer.cornell.edu/Factsheet/Diet/fs37.hormones.cfm
http://www.beefmyths.org/beefmyths/cattlegrowthhormones/
http://www.animalrangeextension.montana.edu/Articles/Beef/Wklynwsltr/12-19.01.htm
http://www.organicconsumers.org/toxic/hormone042302.cfm
http://world-wire.com/news/0910210001.html
http://www.cahi-icsa.ca/pdf/Beef-Hormones-Factsheet.pdf
http://www.cgfi.org/2008/04/the-environmental-safety-and-benefits-of-growth-enhancing-pharmaceutical-technologies-in-beef-production/
http://wwf.panda.org/what_we_do/footprint/agriculture/beef/environmental_impacts/antibiotics_hormones/
http://www.cbsnews.com/stories/2003/05/20/eveningnews/main554857.shtml
http://www.articlesbase.com/causes-and-organizations-articles/growth-hormones-in-food-507273.html
http://www.livestrong.com/article/98816-effects-growth-hormones/
http://www.foodservicewarehouse.com/education/health-safety/growth-hormones.aspx
http://www.sciencedaily.com/releases/2003/12/031219072830.htm
http://www.thebeefsite.com/articles/1734/the-big-question-over-beef-hormones
· 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
http://www.csun.edu/~dgw61315/debformats.html
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