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	Tut’s Revenge: Activity Plan, Science 3



Lesson Summary: In this activity, students investigate and observe how the large intestine and stomach absorbs water when toxins are present.  Students will have an opportunity to perform a hands-on lab activity to observe how salt and water interact during in isotonic, hypertonic, and hypotonic environments.


Subject: 
Science: Science as Inquiry, Life Science 

Grade Level: 

· Target Grade: 6
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Upper Bound: 8
· Lower Bound: 6
Time Required: One class period.

Materials:

· dialysis tubing (18 inch per team)
· tubing can be bought at any science laboratory store or warehouse; any semi-permeable membrane product can also be used

· salt

· water

· permanent marker

· 3 beakers or clear cups per team
· 2 measuring cups per team

· 3 rubber bands per team
· 1 scale (grams) per team
· Dehydration Model Worksheet 1
· 
Dehydration Model Worksheet 2
Lesson Plan: 

· Divide the class into teams of 3 or 4.  Although they are working in teams, each student should complete their own Dehydration Model Worksheet 1 and Worksheet 2.
· Each team will receive 3 separate pieces of 6 inch dialysis tubing, 3 cups, 3 rubber bands, a marker, approximately ¾ cup of salt, and a scale.

· Prepare all of the dialysis tubing by tying a rubber band on one end of the tubing.  Make sure it is secure to prevent leakage.

· Each team labels one cup as hypertonic, isotonic, and hypotonic. 

· The hypertonic beaker should have 2 cups of water added and ½ cup of salt.  The hypotonic and isotonic beaker will just contain 2 cups of water.
· In a separate measuring cup, mix ¼ cup of salt with ¾ cups of water.  
· Pour this mixture into one of the prepared tubes.  Tie a rubber band on the end to seal.  It is okay to spill out the excess to get the rubber band on.
· Weigh the tube and record the initial weight in the appropriate row of the chart on Worksheet 1.  Put this tube in the hypotonic cup.

· Pour approximately ¾ cup of water into the other 2 tubes.  Weigh one tube and record the initial weight in the appropriate row of the chart on Worksheet 1.  Place this in the hypertonic beaker.  Repeat this for the isotonic solution. 

· Wait for 20-30 minutes to allow the osmosis to occur in each beaker.
· After the waiting time, pull out and dry the tubing.  Have the students weigh the final weights and record them on Worksheet 1.  
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As instructed on Workhseet 1, students should calculate the difference between the initial weight and final weight of each tube.
· Instruct students to complete Worksheet 1 by completing the drawings at the bottom of the page.
· The picture on the right shows the expected results. (Left to right: hypotonic, isotonic, and hypertonic)

· Next, students will complete Worksheet 2 to apply what they learned about osmosis and diffusion to the digestive system.  

Background & Concepts for Teachers:
· Teachers should understand diffusion, osmosis, isotonic solutions, hyper/hypotonic solutions, and the application of these concepts to the digestive system. 
· Diffusion is widely displayed in the large intestine and kidneys.  Water moves back and forth in the membranes to achieve the homeostatic concentrations within the body.  In this specific example, we are examining a specific type of diffusion, osmosis.
· In cases of disease, the body does not absorb the water necessary to prevent dehydration.  It is then that we have vomiting and diarrhea.  The stomach dumps a lot of water into the system to dilute the toxin, and this can induce vomiting.  Diarrhea is caused when the large intestine does not absorb the water due to the toxins.
· The end result of these diseases is dehydration, the loss of water from the body.
Vocabulary / Definitions: 

· Diffusion-movement of particles from higher chemical potential to lower chemical potential
· Osmosis-the movement of water through a semi-permeable membrane (from higher solute concentration to lower solute concentration)
· Isotonic-environment when an equal solute concentration exists inside and outside the membrane
· Hypertonic-environment when the solute concentration is higher outside the membrane
· Hypotonic-environment when the solute concentration is lower outside the membrane
Lesson Extensions:

· Teachers can also create an experiment testing the salt concentration inside and outside the tubing after 24 hours.  They should be the same.
· This can also be done with plants and leaves.  Afterwards, the students can section and dye the plant cells to show the difference under the microscope.

References:
· http://alienryderflex.com/osmosis/
TEKS: 

6.1 (A) Demonstrate safe practices during field and lab investigations 

6.1 (B) Make wise choices in the use and conservation of resources

6.2 (A) Plan and implement investigative procedures

6.2 (B) Collect data by observing and measuring

6.2 (C) Analyze and interpret information to construct reasonable explanations

6.2 (D) Communicate valid conclusions 

6.3 (C) Represent the natural world using models and identify their limitations

6.3 (D) Evaluate the impact of research on scientific thought, society, and nature

6.4 (A) Collect, analyze, and record information using scientific tools

6.4 (B) Identify patterns in collected information 
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