	Module Theme: Structure and Function of Bones                 Veterinarian Presentation: Orthopedics

	Teacher Follow up Lesson Plan
	The Effect of Nutrition on Bone Structure and Function 


	Dependence on Abiotic Factors through the Effect of Nutrition on Bones



[image: image1.png]Partnerships

Brosaening Seienos Promotion n Rural Viddle School tiough the Velerinarisns Black B2

Callege of Veterinary Medicine snd Biomadical Scienoss, Texas ASM Uriversity 2008
Hannah Fox + Virginia Traweek * WR. Klerum + Larry Johnson




 Grade Level: 6th, 7th, 8th     


                        
          

http://peer.tamu.edu/scienceteacherresources.asp
Where this lesson can be applied:
Structure and function of human systems, identifying organic compounds, scientific inquiry processes, biotic and abiotic factors in an ecosystem
Lesson Objectives: The students will understand how the structure and function of bones are affected by poor nutrition.  They will learn the importance and value of proper nutrition. Students will identify nutrients and recognize whether they are organic or inorganic substances.  Students will make choices between food items based on their nutrient content in an activity.  The learners will use inquiry and investigation skills to research a real-world problem, make inferences, come to valid conclusions and make suggestions for solutions. In this investigation, students must look at many abiotic factors such as food availability, politics, and education, and relate them to the biotic factor-health of the people.  Students will also identify the role of technology in science investigations. By looking at radiographic images, students will observe the structure and function of bones.
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. 2 A-E Scientific Inquiry Processes
6.3A-D Critical Thinking and Problem Solving and Impact of Research on Science and Society
6.12 E Describe biotic and abiotic parts of an ecosystem in which organisms interact.


	7.2 A-E Scientific Inquiry Processes
7.3A-D Critical Thinking and Problem Solving and Impact of Research on Science and Society

7.6 A Identify that organic compounds contain carbon and other elements
7.12 A-C Structure and Function of the systems of human organism


	8.2 A-E Scientific Inquiry Processes
8.3A-D Critical Thinking and Problem Solving and Impact of Research on Science and Society

8.11 B Organisms dependence  on biotic and abiotic factors in an ecosystem
	A-Scientific Inquiry
C- Life Science

F-Personal and Social Perspectives

E-Science and Technology

G- History and Nature of Science


Background Information for Teacher: 
Proper bone health requires more than just calcium and vitamin D. Many other nutrients such as magnesium, phosphorus and protein are necessary for proper bone health.  Not only are nutrients important to bone health, the balance of those nutrients is critical.  Both over-nutrition and malnutrition are detrimental to bone formation.  Excess fat or carbohydrates can lead to obesity which is very destructive to bones. 
A main reason why proper nutrition is so important in children is that bone growth is very sensitive to nutritional deficiencies. The most extreme form of deficiency affecting bone growth is the disease known as rickets. This disease is characterized by the softening of bone, leading to deformity and fractures. The disease is most prevalent in third world countries, and the cause is a lack of calcium and vitamin D. 

Materials needed: 
Effect of Nutrition on Bone Structure and Function PowerPoint Presentation
Strong Bone Challenge Game Activity Sheet
Dice for game (1 die per pair of students)
Rickets Webquest and Report Activity 

Access to Computers with Internet for Rickets Webquest

Pre-requisite to Lesson:  
It is recommended that students have a lesson in scientific method or inquiry before this lesson is taught. A PowerPoint on the scientific method/inquiry is included in this module.
Veterinarian Presentation on Orthopedics
 

Lesson Procedures:  Based on 5 E Model
 – Engage, Explore, Explain, Elaborate, Evaluate

· Engage Step One-Veterinarian Visit (1 class period)
The Veterinarian Visit will excite and engage students to learn about required scientific topics.  

This lesson is designed to capitalize on students’ natural interest in animals to help motivate them to learn the required science curriculum.  

Questions are asked to involve students and help them relate this lesson to their own lives.

· Engage Step Two- Strong Bone Challenge (1/2 class period, more with extensions)

· This is a game in which students compete to earn the recommended daily amount of calcium from certain foods from a food list.
· Students work in pairs.
· There is enough background information included so students may do this activity without any other prior knowledge.

· The food list is varied to include items that students may like and dislike to increase the real world application of this game.

· Explain Step – Affect of Nutrition on Bones PowerPoint  (1 class period) 
· This PowerPoint explains the nutrients necessary for proper bone growth and development. Each nutrient is classified as to whether it is organic or inorganic.  Nutrients have the elements that make them up included and featured in the slides.
· There are many opportunities in this presentation for active participation by the students.  There are some notes to the teacher on several slides in this presentation when it is viewed in edit mode.
· The importance of a balanced diet is emphasized. 
· Many consequences of dietary imbalances are shown through radiographic images of people and pets. In this way, students can see the relationship between the abiotic factor, nutrition, and the biotic factor, the human or pet’s health.
· There is information in this presentation about Rickets, which is explored more fully in the Explore step of this lesson. 
· Explore Step- Rickets Webquest Group Activity (3-4 class periods)

· This activity involves the real world problem of malnutrition in underdeveloped nations.
· The area of Kashmir is featured and students investigate the political, financial and educational factors (abiotic factors) that are involved in malnutrition.
· Students take different roles in their group and search for information and solutions for this problem.
· The teacher may decide on what type of product is required.  The suggested products are either a report in the form of a Word Document or a written report.  The teacher may choose other products such as a PowerPoint presentation or a poster.
· Elaborate Step- Extension of Strong Bones Challenge (homework assignment, 20 minute discussion in class)
Students can make a food diary and calculate how much calcium they are actually getting in their daily diet.  They can compare that to the amount recommended and make conclusions about whether or not they are getting enough calcium.  Factors like soda that may cause their diets to become imbalanced can be discussed.
Students could also view food labels from common foods and analyze the content of nutrients mentioned in this lesson.  For example, they could write down the amounts of calcium, phosphorus, magnesium, protein, fat and carbohydrates in macaroni and cheese.  They could then compare these to the labels from pet food packaging and make inferences about how healthy these food are.
· Evaluate Step- 
· There is a rubric included with the Rickets Webquest Activity.  The Strong Bones Challenge can be graded for participation.
Resources for Teacher:

· 5 E model site and other lesson plan formats: http://www.personal.psu.edu/scs15/idweb/lessonplanning.htm 

· Additional PEER Curriculum: You are What You Eat
http://peer.tamu.edu/curriculum_modules/Environ_Hazard/module_5/lesson.htm
· Role of phosphorus in Soda and Osteoporosis:

http://www.webmd.com/osteoporosis/features/soda-osteoporosis
· Information about Bone disorders:

http://www.peteducation.com/article.cfm?cls=2&cat=1561&articleid=446 

http://www.animalhealthchannel.com/ocd/index.shtml 

http://www.nlm.nih.gov/medlineplus/ency/article/000344.htm
· Information about Rickets and Kashmir:
 http://www.washingtonpost.com/wp-srv/world/kashmir/front.html
http://medind.nic.in/haa/t02/i1/haat02i1p1.pdf
http://www.irinnews.org/Report.aspx?ReportId=85703
http://www.icrc.org/web/eng/siteeng0.nsf/htmlall/pakistan-news-190506?opendocument
http://www.kashmirnetwork.com/health/mission.html
http://hetv.org/nutritionmission/media/malnutrition-in-jk-lowest-in-india.htm
http://www.thehindu.com/2007/06/23/stories/2007062350161000.htm
http://jn.nutrition.org/cgi/content/abstract/135/2/310
http://www.fao.org/docrep/W2840E/w2840e03.htm
http://www.foodnavigator.com/news/ng.asp?id=44423-food-fortified-with
http://www.idfresearch.org/srinagar.asp
http://indianfood.indianetzone.com/1/kashmir.htm
http://www.pppinindia.com/states_j&k_key.asphttp://newsblaze.com/story/20071005075544kash.nb/topstory.html
http://www.onepakistan.com/news/health/30903-Internet-generation-risk-rickets-Study.html
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� Veterinarian Visit is highly recommended but not mandatory to use this lesson. A video of the Veterinary Visit is also available in module folder.


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