	Negative Feedback System

	Activity Plan 
	Negative Feedback Systems Activity
 Design a Pet Watering System


	Biology: Feedback Mechanisms



[image: image1.wmf]
Summary: 

The students will learn about model negative feedback systems and contrast them to positive feedback systems. 
Subject: Science

TEKS – 
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

Time Required: 45 minutes


Activity Team/Group Size: 4 students
Materials: 

· 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) 
Learning Objectives: 

· Feedback mechanisms
· Homeostasis
Designing a Pet Watering System Activity:
1. 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.

2. Assign the students to groups of 2-5, depending on your class size. 
3. 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.
4. 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.



Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 



Teacher’s Comments: 
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