Osmosis in Action
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Summary: 
This activity is designed to educate the students on diffusion but most particularly osmosis. The concept of turgor pressure is the main focus of the experiment. Ideas such as how diffusion works in the body and how osmosis is used in real world applications is briefly overviewed. The experiment consists of potatoes being placed in different concentrations of salt water to see the effects of turgor pressure.

Subject: 

· Science: 7.1 Lab                                                                                                           7.2 Scientific Method                                                                                                     7.4 Tools 

Grade Level: 

· Target Grade: 7th
· Upper Bound: 8th
· Lower Bound: 6th
Time Required: ~ 45 minutes 


Activity Team/Group Size: groups of 2-4 students  

Materials: 

· Sectioned potato
· Three small dishes
· Sea salt

· Water

· Data collection sheet
Reusable Activity Cost Per Group [in dollars]: ___ 
Approximate materials cost that can be reused in repeating this or another experiment. 

Expendable Activity Cost Per Group [in dollars]: ___ 
Approximate materials cost that cannot be reused in repeating this or another experiment. 

Learning Objectives: 

· Be able to understand diffusion and osmosis as well as the difference between hypotonic and hypertonic solutions.
Lesson Introduction / Motivation: 
You could possibly discuss the real world applications of reverse osmosis briefly covered in the power point such as water desalination. Just give the students a brief overview of what the process does and what it means to the human population. 
Lesson Plan: 

	Preparation & teacher "heads up"
Potato experiment:
Prior to the potato experiment, the activity leader should cut the potato into sections of approximately equal size. This cuts down on the activity time and prevents the students from having access to dangerous sharp objects. 



	Step-by-Step Procedure
Procedure for the Potato Activity
1. Divide students into groups. Depending on class size, groups should range from 3 — 6 students per group.

2. Give each group 3 pre-cut potato slices, cookie cutter, salt, and 3 beakers to mix their solutions. 

3. Give students six possible salt concentrations to add to the water in their solution. Make sure some are very small and some are large.

4. Have students prepare their 3 chosen solutions in the beakers using salt and water.

5. Have students place one potato shape in each of the 3 solutions.

6. Wait 10 - 20 minutes (the length of time depends on the total time allotted for the station and whether or not students will participate in the microscope activity) for experiment to osmosis to occur.

7. During the 10 — 20 wait period, the potato-containing solutions will be allowed to sit undisturbed so osmosis can occur. The students will be introduced to the concept of osmosis through use of the power point provided.

8. Once the wait period has ended, students will remove the cookie cut potato slices from solutions and try to reinsert the shapes back into the wedge from which they were cookie cut from. 

9. Based on the how well the shaped potato slice fits into the wedge, students will complete the data sheet and discuss the results of the experiment with one another (the shapes should have shrunk).



Lesson Closure: 
A subsequent lesson could be how osmosis is used in the human body in the cells. 

Assessment: 
Items for Discussion and Conclusion (Potato Activity):

Ask the students the following questions to assess their understanding of the activity:
What happened to the potato in each of the solutions? Why?

 How could you have prepared an isotonic solution? Hypertonic? Hypotonic?
Vocabulary / Definitions: 

· Concentration: a measure of the amount of dissolved solute (e.g. salt) within the solvent (e.g. water)

· Diffusion: the movement of substance from high concentration to low concentration.

· Hypertonic: a solution containing a greater concentration than the object in solution. Resulting in shriveling of the object.

· Hypotonic: a solution containing a lesser concentration than the object in solution. Resulting in bursting of the object

· Isotonic: a solution containing an equal amount of concentration as the object in  solution.

· Osmoregulation: the process of regulating the amount of salt and other dissolved substances to control the loss or gain of water from osmosis.

· Osmosis: the diffusion of water across a semi-permeable membrane.

· Salinity: the relative amount of salt dissolved in water. 

· Dynamic equilibrium: changed in the system are occurring, but at the same rate as one another. 

· Static Equilibrium: no change in a system is occurring

· Semi-permeable membrane: a membrane that permits the free passage of water but is selective about what other substances may cross. 
Lesson Scaling: 

This lesson could be modified for more advanced students by having them answer more questions over osmosis or writing a paper detailing the effects of osmosis. For students who are less advanced, more examples on what diffusion and osmosis is and how it works may be helpful.
Safety Issues: 
Do not allow the students to cut the potato wedges themselves.
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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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