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As you step out the door, you see your breath rise in front of your face. The air is cold and crisp on this frosty winter morning, and your mind briefly flickers back to the warm bed you left a few minutes before. But as you begin your run, you feel the warmth spread to your fingers and toes, and before you know it a trickle of sweat drips down your brow. You are sweating and the temperature is below freezing! 

No matter what the outside temperature is, your body automatically uses a variety of mechanisms to maintain a constant internal temperature of 37° C (98.6° F). This is an example of homeostasis, the ability of all organisms to react to environmental changes in order to maintain an internal equilibrium. But what if these reactions were not automatic? 

Regulating Body Temperature

In this activity, you will attempt to replicate the voluntary and involuntary processes that your body goes through to maintain internal temperature balance. 

1. Observe the man on the SIMULATION pane of the Gizmo. Your task is to help him maintain a steady internal temperature even as external temperatures change. The external (outside) and internal (body) temperatures are displayed above the man's head. Other useful information is displayed below. Before you begin the simulation, record a few hypotheses in your notes. 

1. How do you think exercising will affect the internal body temperature?

2. How do you think sweating will affect the internal body temperature? 

3. Look at the other controls in the DESCRIPTION pane. Besides exercise, what additional things can the man in the simulation do to raise his body temperature? 

4. List at least three examples of automatic responses your body makes when the temperature is very cold. 

5. Give at least one example of an automatic response your body makes when the temperature is very hot. 

2.  Click Play (
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), and observe the internal and external temperatures. You can change the responses of the man to external conditions at any time. Click Pause () to stop time if you need to. The Gizmo allows you to make the following changes: 

1. Use the Exercise level slider to cause the man to walk or run. Notice the effect of exercise on the Fatigue level slider in the SIMULATION pane. As fatigue increases, the maximum allowed exercise level decreases. It's hard to run fast when you are tired! 

2. Control perspiration with the Sweat level slider. 

3. Using the Add clothing button, you can bundle the man up in a sweatshirt, hat, pants and winter coat. The Remove clothing button has the opposite effect. 

4. On the SIMULATION pane, notice the man's Water level and Sugar level. Every so often you will need to press the Drink water and Eat food buttons to replenish these levels. In what circumstances does the man's water level decrease most rapidly? 


5. What causes his blood sugar level to decrease most rapidly? 

3. Click Reset ([image: image2.png]


), and then play a simulation in which you allow (or cause) the man to overheat. 

1. What happens when body temperature gets too high? 

2. At what body temperature does this occur? 

3. What did you do to cause the man to overheat? 

4. Why is it important to drink lots of water on a hot day? 
5. How about when you exercise heavily? 

4. Click Reset, and then run a simulation where the man gets too cold. 

1. What is this condition called? 
2. At what body temperatures does it start to occur? 

3. What did you do to cause the man to get too cold? 

4. Read the text in the lower part of the DESCRIPTION pane and observe the man as body temperature goes down. 
5. What do you think are the symptoms of mild hypothermia? 
6. How about moderate and severe hypothermia?
7. Click Reset, and run a long simulation. By manipulating the controls in the DESCRIPTION pane, try to maintain as steady a body temperature as you can. After about 24 hours, click Pause. If the man gets heat stroke or severe hypothermia before 24 hours, write down what you think is the cause of this condition, and what you could have done to change this outcome. Then, try again! 


8. Click the GRAPH tab to see how the internal and external temperatures change through time. To zoom out from the graph to see more, click on the minus (-) icon at lower right. To zoom in, click on the plus (+) icon. You can also scroll left or right by clicking on the graph and dragging to the left or right. 
9. What do you notice about the graph of external temperature? 
10. What about the graph of internal temperature? 

11. Click on the minus (-) icon so the entire graph is in view, and click the camera icon at top right to take a screenshot of the graph. Draw your graph in the space below.

12. Click the TABLE tab and scroll up and down. 
13. What was the maximum internal temperature of the man? 
14. What was the minimum internal temperature? 
15. Under normal conditions, your body temperature doesn't change by more than a degree.
16.   Are you as skilled as your body at controlling internal temperature? 

5. In a conclusion, try to answer the following questions. 

1. At the beginning of this exercise, you made hypotheses about the effect of exercising and sweating on internal body temperature.
2.
Was your original hypotheses correct? Explain.


2. What surprised you about the simulation? 

3. 
4. What aspects of the simulation do you think were unrealistic?
5. What kinds of activities and processes were missing from the simulation? 
6. How does this simulation relate to homeostasis? 


