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Summary: 

In this lab activity, students will design and test a negative feedback system for controlling temperature of water in a beaker at 37ºC.
The student is expected to:

(A)  investigate how organisms respond to external stimuli found in the environment, and
(B)  describe and relate responses in organisms that may result from internal stimuli such as wilting in plants and fever or vomiting in animals that allow them to maintain balance.

Time Required: 30 minutes


Activity Team/Group Size: 4 – 6 students
Materials (for each group): 

· Beaker
· 200-300 mL of Water
· Bowl of ice (5-10 cubes)
· Hot plate
· Glass stirrer
· Thermometer 
Learning Objectives: 

· Feedback mechanisms
· Homeostasis
Lesson Introduction / Motivation: 
Review the Negative Feedback Systems PowerPoint with the students.
Activity Plan: 
This activity is an investigation of how to regulate a system by keeping it in equilibrium (homeostasis). Explain to the students that if the body gets too hot it usually sweats to cool itself down or if it gets too cool, muscle movement is responsible for heating it back up.
Procedure:
1. Make sure each student group has all materials necessary for building their negative feedback system.

2. Explain that under most conditions, normal human body temperature is maintained at 37°C.  

3. Using the materials provided, have the students design a feedback system and procedures to keep 200-300 mL of water at a constant temperature of 37°C. 

4. Instruct the students to heat 200-300 mL of water to a temperature of 37°C and maintain that temperature for ten minutes.  

5. Have them record the temperature readings in the chart in thirty second intervals.abd construct a graph of the data.

6. Remind them to label the independent variable on the x axis, the dependent variable on the y axis, and add an appropriate title.

Lesson Closure:
Discuss the answers to the following questions with the students after they have already answered them on their worksheet.
1. If the temperature of the water went above 37°C, what did your group do to bring it back to the set point of 37°C?

2. If the temperature of the water went below 37°C, what did your group do to bring it back to the set point of 37°C?

3. Did you notice a pattern in the data? If yes, explain the pattern. 

4. What are some practical examples of other systems that regulate temperature to a certain setting? 

5. Which part of the system acts as the thermostat to detect temperature changes? 

6. Which system in your body has cells that sense changes in body temperature?

7. Which systems in your body help to regulate body temperature?

Assessment: 
Walk around the classroom and make sure students are participating in the investigation and understand its purpose. 
Authors: 
Undergraduate Fellow Name: Brittany Sanchez

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. 
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