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Course:      AG-PSB-02.441
Plant Science Biotechnology

Unit 4:
Plant Cells--The Building Blocks of Life
Lesson 3:
Osmosis

Georgia Performance Standards:
AG-PSB-4-(i, j)
Academic Standards: SB1, S7L2 
Objectives: 

1.
Identify ways that osmosis affects plants.

2.
Describe how water moves into and out of plant cells.

3.
Define osmosis.

4.
Define important terms related to osmosis.

Teaching Time:
Classroom:  35 minutes


Laboratory:  25 minutes to set up procedure, may take longer to see results.

Grades: 9-12

Essential Question: What is osmosis and how does it affect plants?
Unit Understandings, Themes, and Concepts:  
Students will learn what osmosis is, not only through definition and by learning important terms relating to the process, but by identifying how it affects plants. Students will learn about the movement of water into and out of plants and how this affects plant growth.

Primary Learning Goals:  

Students will identify ways that osmosis affects plants and describe how water moves into and out of plant cells. Students will describe osmosis and define the important terms related to osmosis. 

Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:
Primary Student Texts:

Herren, Ray V.  The Science of Agriculture: A Biological Approach.                Delmar Publishers.   Albany, NY.  ISBN: 0-8273-5811-3.  1997.

Secondary Text for teacher planning and occasional student use:  

Campbell, Neil A.  Biology.  4th Edition.  Benjamin/Cummings Publishing Company, Inc.  Menlo Park, CA.  1997.

Instructional Materials Service, University of Missouri-Coulumbia.  Plant Science.  Columbia, MO.  1991.
Flinn Scientific, Inc.  Superabsorbent Polymers.  Batavia, IL.  1991.



Materials and Equipment:

Superabsorbent polymers (available at garden supply), water, salt

Clear cup or bowl
Powerpoints:
AG-PSB-02.441-04.3p Basic_Cell_Structure

Georgia Performance Standards:
AG-PSB-4-(i, j)
AG-PSB-4: The student identifies the parts of plant cells and demonstrates their growth and solute movements.

a. Describes how water moves into and out of plant cells.

b. Defines important terms and functions related to plant cells including osmosis, diffusion, etc.

Academic Standards: SB1, S7L2 
SB1 Students will analyze the nature of the relationships between structures and functions in living cells.   

S7L2 Students will describe the structure and function of cells, tissues, organs, and organ systems.

Teaching Procedure

Introduction and Mental Set:


Do the student activity listed in handout 4.3.1 on superabsorbent polymers.  However, save the section on salt until later in the lesson.  Have the students form hypothesis about why the polymers swelled up.  Explain that it is because of osmosis.

Discussion
 
1.
What is Osmosis?  The passage of water through a selectively permeable membrane from an area of high concentration to an area of low concentration.

2.
What is a selectively permeable membrane?  It allows certain molecules such as water to pass through, but many larger molecules are blocked.  The cell wall is an example of a selectively permeable membrane.

3.
How is osmosis different from diffusion?  Osmosis is in fact diffusion, but it is only the diffusion of water molecules. 



4.
Define the following terms:
A.
Osmotic pressure:  The pressure put on the cell membrane as a result of the movement of water across the membrane.

B.
Isotonic:  When the concentration of water molecules relative to solute is equal inside and outside of the cell.

C.
Hypertonic:  When the concentration of dissolved particles outside the cell is greater than those inside the cell.

D.
Hypotonic:  When the concentration of dissolved particles outside the cell is less than inside the cell.

E.
Turgor:  The firmness in cells due to water held in them by osmotic pressure.

5.
How is osmosis related to plant growth?

A.
Water is absorbed by the roots by osmosis.  

B.
The water travels from the root hairs through the cell walls to the other parts of the plant.

6.
Is it possible for water to move out of the roots instead of into them?
A.
Yes, this happens in soils that are high in soluble salts.  

B.
The water leaves the plant cells to dilute the salt concentration outside the cells.  Inorganic fertilizers are forms of soluble salts.

This is why plants that have received excess fertilizers have a burnt or deadened appearance.

7.
Laboratory

1. Finish the student activity that was started at the beginning of class to illustrate the soluble salts concept.

1. Complete handout 4.3.2 on the red-blue carnation experiment.

Explanation: The colored water is drawn up the stem of the carnation by osmosis capillary action.  The water molecules diffuse through the fibre membranes from a less to a larger concentration of plant sap (osmosis).  The fiber walls are so tiny that the adhesive force of the water molecules becomes very great.  This capillary force in combination with the osmotic pressure sucks the water up the flower.  When the stem is split three ways, it is very likely that the flower will be three way colored.  This shows that the fibers must somehow run all the way from the stem to the petals of the flowers.
Summary

Review the important points of the relationship between osmosis and plant growth and the important terms related to osmosis.

Evaluation

Written test

Laboratory exercises

4.3.1

Superabsorbent Polymers
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Catalog No.:  W0012, WW0013, W0014



Publication No.:  755.10
What is Sodium Polyacrylate?
Sodium polyacrylate is manufactured by the polymerization of a mixture of sodium acrylate and acrylic acid.  Sodium polyacrylate will absorb over 800 times its weight in distilled water.

How does a superabsorbent work?

Osmotic pressure, the passage of pure water through a membrane permeable only to the water, causes the superabsorbent polymer to absorb water.  The difference is sodium concentration between the inside of the polymer and the solution in which it is immersed, causes the water to rush in trying to equilibriate the sodium ion concentration inside and outside the polymer.

The electrolyte concentration in the water absorbed, greatly affects the amount of water which can be absorbed per gram of polymer.

Example:

A.
The superabsorbent will absorb about 800 times its own weight in distilled water.

B.
This same polymer will absorb only about 300 times its own weight in tap water due to ion concentration of tap water.

C.
This polymer will absorb only about 60 times its weight of 0.9% sodium chloride solution. (Similar to the NaCl concentration of urine.)

How is this unique Asuperabsorber@ used commercially?

If you have not guessed by now, sodium polyacrylate is the main ingredient in high absorbency diapers.  It is also commonly used in alkaline batteries, feminine hygiene products, nursery potting soil, water beds, and as fuel filtration material to remove moisture from automobiles and jet fuels.

4.3.1
Student Activity

Place 400 ml of distilled water into a styrofoam cup.  Add 0.5 grams of sodium polyacrylate and stir.  The distilled water is absorbed (a process called gelling) immediately.

Complete the next part after talking about soluble salts.

Gradually add granulated salt to the gelled polymer.  The addition of sodium chloride will break the Agel@ as water leaves the polymer to dilute the salt concentration outside the polymer network.  The result will be the apparent Adeflation@ of the gelled polymer and less absorbency of water.

Can your students come up with other commercial uses for sodium polyacrylate.

Safety Considerations

Sodium polyacrylate is non-toxic!  However, if placed in the eye, the eye will become dry and irritated.  Inhalation of the powder will also be irritating to nasal membranes.  Sodium polyacrylate is an obvious choice for student pranks.  Be careful, students do not have too much exposure to sodium polyacrylate.  Dispose of excess powder and/or gelled material in the trash.  Do not put down the sink!

Special thanks to Mr. Tom Dugdale, ARCO CHEMICAL CORP.  Newton Square, PA and Mr. David Katz, Community College of Philadelphia, Philadelphia, PA.

How to Order:  Consult current Flinn Chemical Catalog/reference manual for prices

Sodium Polyacrylate, synthetic, powder

W00

1225g

(Trade name: Waterlock)




W0013       
100g

W0014       
500g

Flinn Scientific Inc.
P.O. Box 219 Batavia, IL 60510 (708) 879-6900

Fax: (708) 879-6962

81991 Flinn Scientific, Inc.  All Rights Reserved

4.3.2

Make a Red-Blue Carnation
Materials:
1.
A white carnation (with a long stem).

2.
Red food coloring & blue ink.

3.
Two small beakers or cups.

Procedure:
1.
Take the carnation and cut the stem to leave about 25 cm on the flower.

2.
Split the stem in half, starting a cut with a knife and further splitting it along the fibers (without breaking them!)

3.
Fill the two small beakers with water, color one red with the food coloring and the other blue with the ink.

4.
Place each half of the stem in each beaker and observe the flower.
Questions:
1.
What was the purpose of splitting the stem in half?

2.
Did the whole white carnation get colored?

3.
Is it possible to color only part of the flower and leave another part white?

4.
How would the stem have to be split to obtain three colors in the flower, say red, blue and white?

5.
What force is pulling the colored solution up the stem?

6.
Would leaves be able to be colored the same way?

Individual Learning Activity

Lesson:
Osmosis
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify ways that osmosis affects plants.

2.
Describe how water moves into and out of plant cells.

3.
Define osmosis.

4.
Define important terms related to osmosis.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Osmosis
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Identify ways that osmosis affects plants.

2.
Describe how water moves into and out of plant cells.

3.
Define osmosis.

4.
Define important terms related to osmosis.

Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.
                                                  Group Learning Activity Rubric
	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Osmosis
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify ways that osmosis affects plants.

2.
Describe how water moves into and out of plant cells.

3.
Define osmosis.

4.
Define important terms related to osmosis.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Lesson Evaluation

1) Osmosis is the 


 of water through a selectively permeable membrane from an area of 

 concentration to an area of 

 concentration.
2) What is one example of a selectively permeable membrane?

3) In what way does osmosis differ from diffusion?
4) When the concentration of water molecules relative to solute is equal inside and outside of the cell: 


.
5) When the concentration of dissolved particles outside the cell is greater than those inside the cell: 



6) When the concentration of dissolved particles outside the cell is less than inside the cell: 



7) The firmness in cells due to water held in them by osmotic pressure: 



8) How is osmosis related to plant growth?
9) It is possible for water to move out of, rather than into, the roots. (True/False).
10) 



 are forms of soluble salts.
Lesson Evaluation Key

1) passage/high/low
2) cell membrane

3) only the diffusion of water molecules, across a membrane

4) isotonic

5) hypertonic

6) hypotonic

7) turgor 

8) roots absorb water

9) true

10) inorganic fertilizers
Teacher Notes

Essential Question: 

What is osmosis and how does it affect plants?
Vocabulary

Osmosis
Membrane
Isotonic
Hypertonic
Hypotonic
�EMBED Word.Picture.8���
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