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Grade Level: 6th, 7th, 8th    Predominantly 7th
 http://peer.tamu.edu/
Where this lesson can be applied:
This lesson would be appropriate for use during a unit on body systems or response to stimuli. This could also be used as an enrichment lesson on health and wellness awareness.
Lesson Objectives: The students will learn the structure and function of the endocrine system and hormones. They will observe how the body responds to internal and external stimuli.  The students will understand and model negative feedback systems and contrast them to positive feedback systems. 
State and National Objectives: TEKS descriptions are shortened and summarized.
	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:

	6.1 A, B Conducting investigations
6.2 A-E Scientific Inquiry Methods

6.3A-D Critical thinking and problem solving, use of logical reasoning to critique scientific explanations, use and limitations of models in science
6.4 A,B Using Tools and Equipment
	7.1 A,B Conducting investigations
7.2 A-E Scientific Inquiry Methods

7.3A-D Critical thinking and problem solving, use of logical reasoning to critique scientific explanations, use and limitations of models in science
7.4 A,B Using Tools and Equipment

7.12 A,B Investigating and identifying structure and function of body systems

7.13 A,B Responding to internal and external stimuli
	8.1 A,B Conducting investigations
8.2 A-E Scientific Inquiry Methods

8.3A-D Critical thinking and problem solving, use of logical reasoning to critique scientific explanations, use and limitations of models in science
8.4 A,B Using Tools and Equipment


	A-Scientific Inquiry
B-Physical Science
C-Life Science

F-Personal and Social Perspectives

G- History and Nature of Science



Background Information for Teacher: 
 The endocrine system is a system of glands, each of which secretes a type of hormone to regulate the body. The endocrine system is an information signal system much like the nervous system. Hormones regulate many functions of an organism, including mood, growth and development, tissue function, and metabolism. The field of study that deals with disorders of endocrine glands is endocrinology, a branch of the wider field of internal medicine. 
Materials needed: 
Poster paper or large sheets of paper for making group posters
Markers for writing on posters

Small, empty soda bottle and bowl for demonstration
Water

Large Syringe (no needle) 

Plastic Cups (4 per group)
Sugar

Spoons 

Forks

Small beans or other items for Bingo markers

Endocrine System and Hormones PowerPoint Presentation

Diabetes Activity Instructions for Teacher (A Spoonful of Sugar)
Hormones Graphic Organizer (PowerPoint slide)
Label the Endocrine System (PowerPoint slide)
Diabetes: Erika’s Story (article)
Endocrine System Bingo Cards

Endocrine System Bingo Questions

Pre-requisite to Lesson:  
Veterinarian Presentation
 and Background Information 
Lesson Procedures:  Based on 5 E Model
 – Engage, Explore, Explain, Elaborate, Evaluate

· Engage Step Option One (1class period)

· Veterinarian Presentation on Diabetes.  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.  
· Explore Step – Diabetes Poster and Erika’s Story
 (45-60 minutes)
· Note:  This activity could also be done as an Engagement activity before the veterinarian visit or lesson.
· Divide the students into several small groups of 4-5 students. Have the students write the word “Diabetes” on a piece of poster paper.  In their groups, have the students write everything that they know or think they know about diabetes on that poster paper. When the groups appear to be finished, have them leave their poster and rotate to another poster.  When they get to that poster, have them discuss the poster and analyze the items on the poster.  Have them put a check (√) on the poster if an item was something they had on their original poster, a plus (+) on the poster if it is something that they did not have on their original but would like to add, and a minus (-) on the poster if it is something that they think is not true or a misconception.  The students should record the things that they would like to add to their own poster. After all are finished with that poster, have them rotate to another poster and repeat the same process.  After they have seen all of the class posters, have them return to their own poster and add what they need to add to it.

· Then direct the students read “Erika’s Story” in their groups.  The teacher may choose to have them read the story aloud or quietly. 
· Using the poster and the story, have the students  develop working definitions in their groups for:

· Diabetes 

· Insulin

· Hormone

· Pancreas

· This article does not actually define the words; the students will have to infer the meanings from the story.

· The students should write their working definitions individually on paper or in their notebooks.
· Share and discuss the definitions with the class and add any more information needed to refine the working definitions.

· There is also a short Diabetes Activity (A Spoonful of Sugar) to use in conjunction with this that can be used as a demonstration or a group activity.  It is a simplified model of Diabetes. Note:  This Diabetes Activity could also be done as an Engagement activity.
· Explain Step- Endocrine System and Hormones PowerPoint Presentation (1 class period)
· The PowerPoint presentation informs the students about the structure and function of the endocrine system and hormones. The presentation shows how the body responds to internal and external stimuli.  It also mentions the hormonal aspects of Diabetes. 
· There are opportunities in the PowerPoint for students to answer questions and interact through discussion. There is also an elaboration activity that can be inserted into the presentation to demonstrate and explore negative feedback.
· There are notes for the teacher when viewed in the edit mode.

· There are two additional PowerPoint slides for use with this presentation.  One is a slide where the students can Label the Endocrine Glands.  It has places for the students to write the names of the glands in the correct location on the body.  The other is the Hormones Graphic Organizer that is for writing the hormones’ names and functions that are mentioned in the presentation.

· Elaborate Step - Designing a Pet Watering System (45 minutes)
Activity:

1. You can initiate the activity after finishing the PowerPoint presentation, or it can be used as a break in the slide show after the mention of negative feedback.
2. Explain the idea of negative feedback. Specifically point out that as levels of hormones increase in the blood, they signal the brain (specifically the hypothalamus) to stop stimulating the production of hormone. Explain that this is negative feedback and this is crucial in any control system to keep the system from running out of control.  Indeed, most diseases are examples of positive feedback. Then explain the idea of “set point.” This is an internal setting that specifies what the optimal level of hormone should be.
If the concept of “set point” is a little too abstract, use an illustration of how heating systems in the home operate. Here, the set point is the thermostat temperature setting. Negative feedback operates because there is a sensor that detects what the temperature is and signals the heater to shut down when that temperature is reached. 
Another example of a system like this that your students may know something about is the trajectory of a rocket. The computer determines the set point in terms of trajectory coordinates. Sensors detect when the rocket starts to stray off course, and activates small motors to provide negative feedback to stop moving in the wrong direction and turn in the correct direction. This process typically creates an oscillatory control system that produces a wave-like trajectory about the set point direction.  Engineers say oscillatory control systems work best.  Most bodily control systems oscillate about a set point.
3. Assign the students to heterogeneous groups of 2-5, depending on your class size. 
4. Instruct each group to brainstorm how to design a pet watering system that is automatic.  Then have them make a drawing of the system and indicate where set point is determined and where the negative feedback comes from. Students should share their ideas with the class.
5. Review the drawings for the class, correcting any misunderstandings about set point and negative feedback. 
If groups have too much difficulty, you can point out two basic design styles they could have followed. One is the design of the water flow system in a toilet bowl. The position of the floating ball determines the set point (as water pushes the ball upward in the storage bowl to the set point, the lever on the ball shuts off the flow of water).  The valve at the other end of the lever provides the negative feedback. 

The other approach could involve an inverted bottle of water positioned in a watering bowl. If nobody thought of this design, you can easily demonstrate it. Take an empty small plastic soda bottle and fill with water. With the top off, temporarily close off the top with your fingers and quickly invert it into a bowl half full of water.  Have a student suck out the water in the watering bowl with a large syringe and everyone will see water being replaced from the pop bottle. The set point in this system is the vertical position of the opening of the pop bottle. You can show this by intentionally raising the bottle opening slight above the water line, and more water will come out. Where is the negative feedback? It is the vacuum in the top of the soda bottle (coupled with the atmospheric pressure pushing down on the water in the water bow).
WARNING: Warn students not to build such a watering device for their pet.  If it malfunctioned and the pet had no other source of water, the pet could die from lack of water.
· Evaluate Step - Endocrine System Bingo (45 minutes)
· This activity is an observational and self-evaluation procedure.  The teacher can observe who is answering the questions correctly and marking their Bingo boards, and who is struggling and needs more help.  Students should be asked to reflect on their ability to answer the questions and determine how well they know the material.  They could be asked to rate their knowledge.
· There are 10 different Bingo cards that can be duplicated and used.  Instructions and a template are given to have students make their own cards as an alternative.  There are questions that go with the terms on the Bingo cards.  As the teacher asks the questions, the students place a bean or other marker on the Bingo card.  The first student who gets a Bingo could be offered extra points or any other reward that the teacher chooses.
Resources for Teacher:

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

http://peer.tamu.edu/curriculum_modules/OrganSystems/index.htm
· Diabetes information:
http://kidshealth.org/teen/
http://www.lifeclinic.com/focus/diabetes/childrenteen_main.asp
http://www.diabetes.org/
http://www.cdc.gov/diabetes/
http://www.mayoclinic.com/health/diabetes/DS01121
http://www.medicinenet.com/diabetes_mellitus/article.htm
· Diabetes: Erika’s Story 

http://kidshealth.org/teen/diseases_conditions/growth/diabetes_erika.html
· Information on Diabetes in Pets

http://www.healthypet.com/PetCare/PetCareArticle.aspx?art_key=5419b81b-b78d-460a-a52f-be91bb1a19fc
· Information on Diabetes in Teens

http://www.lifeclinic.com/focus/diabetes/childrenteen_main.asp
http://kidshealth.org/teen/diseases_conditions/growth/diabetes_center.html
· Excellent Lab on Diabetes and Blood Sugar:

http://teachhealthk-12.uthscsa.edu/curriculum/bittersweet/ndiabetes03c-hyperhypo.asp
This lab shows how high levels of blood sugar can affect osmosis in the cells.  It uses vegetables and honey as lab materials.
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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


� This article is from the TeenHealth website � HYPERLINK "http://kidshealth.org/teen/diseases_conditions/growth/diabetes_erika.html" �http://kidshealth.org/teen/diseases_conditions/growth/diabetes_erika.html�


This article is also available in Spanish at this site.
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