Inquiry Lesson Template
Course/Grade Level Biology – 10th




Unit Topic






Time Frame 

Teacher






School
	Essential Question:  

How do cells get the materials they need to survive?  How are they affected by this process?

	Learning Goals:

Understand and Apply the processes of diffusion and osmosis
Analyze and interpret data

	Prior-Knowledge Required and Possible Misconceptions:

Concepts of cell transport – diffusion, osmosis, facilitated diffusion
Hypertonic, Hypotonic, Isotonic solutions

Graphing

Calculating percent change
Concentration

	Guiding Questions: (to get kids thinking critically and promote curiosity):

How do cells get materials in and out of the cell membrane?

What are the major types of cell transport?
How are cells affected by their environment?

What happens to a cell when it is exposed to a large number or a small number of nutrients/minerals in its environment?
What type of cells is found in the vegetables that your parents make you eat? 

	Identification of Experimental Components: (WASL):

Part A:
Manipulated variable – type of solution 

Responding variable – width/flexibility of celery

Controlled variable – length/mass of celery 

Part B:

Manipulated variable – amount of sugar in the solution 

Responding variable – mass of potato core
Controlled variable – length/width of potato core, water, Petri dish


	Inquiry Activity:  (step by step process of instruction)

1. Review guiding questions.

2. Introduce the lab:

    Purpose:  To view osmosis and facilitated diffusion in action and to review the three basic                     types of solutions. To determine how mass is affected by cell transport. 

Problem:  How is the width and flexibility of a celery stalk affected by cell transport?  How is the mass of a potato core affected by cell transport?
Hypothesis:   Part A -Develop an if, then statement for what will happen to celery in a sugar-water solution, celery in a saltwater solution, and celery in just water after 24 hours.  Part B- Write an if, then statement for what will happen to the potato core in your sugar solution, of the assigned concentration, after 24 hours.  
Materials: Copy these materials  

Beakers, flasks, potatoes, Petri dish, potato-coring device, glass stirring rods, plastic cups, measuring spoons, salt, sugar, water, celery, wooden stirrer, ruler, and balance.

Procedure: Draw pictures of the experiments that you set up and label them.

Part A  
1. Break up into groups of 3 or 4 and head to a lab counter.

2. Pick up three cups from the supply area and label them with your group number, your period, and with a number 1, 2, or 3.

3. Fill up cup 1 half full with water.

4. Fill up cup 2 half full with water and 1 tablespoon of sugar.  Stir this solution.

5. Fill up cup 3 half full with water and 1 tablespoon of salt.  Stir this solution.

6. Pick up three celery stalks from the supply area.

7. Measure the width of each of your celery stalks (at their base) with the ruler provided and notice the flexibility of each stalk before you place them in their solutions. Record this data into your data table.
8. Place the one celery stalk in each of the solutions and let the celery sit for 24 hours.

9. Record info in your data table the next day.

Part B

10.  Obtain a potato, a Petri dish, a glass stir rod, and a coring device from the supply area.

11. Remove 3 cores from your potato. Cut off the ends of the cores that are covered in skin.  Make sure that your cores are the same size (length and width) and that they will fit in your Petri dish.
12. Blot these cores on a paper towel and use the balance to determine their individual masses. Record these masses in your chart.

13. Get a beaker from the supply area and fill your beaker with 25 mL of one of the solutions that are between 0M and 1.0M sucrose.  Your group number determines which solution you will be using. Look on the board for your solution information.  

14. Place potato cores into your Petri dish and cover them with your solution.  Let the potatoes sit overnight. 

15. Clean up as much as you can.

16. Blot and mass cores when you return after 24 hours.

17. Record info in your data table.

18.  Calculate the percent change in mass of cores. This is done by subtracting the new mass from the original mass, dividing this number by the original mass, and multiplying by 100. Record this information in your chart.  

19.  Pool your data with class and calculate the class average for the change in mass. Graph the percent change in mass vs. concentration. 

Data and Results:  Copy and complete the charts.
Cup Number

Solution

Width at base before 24 hours

Width at base after 24 hours

Change in flexibility

Taste after 24 hours

1

Water

2

Sugar water

3

Salt water

Potato cores in ____M solution

Potato Core Mass

Original                     After 24 hours

Percent change in mass after 24 hours

1

2

3

Interpretation of Results: Answer the questions.

What do your results mean?  What type of solution does each of your cups represent? How was your potato affected by the sugar?  What do the results from the celery and the potato after 24 hours tell you? (What do they represent?)

Conclusions: Answer the questions.
What was the purpose of this lab? What were your hypotheses?  Were your hypotheses supported, not supported, or contradicted? Explain your answer.  What happened to each of your pieces of celery? What happened to your potato cores? What processes are occurring here?

	Student Reflection: Was the desired learning target accomplished? What other questions do you now have?

To be collected when given

	Teacher Reflection: Where do you go from here? How can you use this activity to build and forge ahead into future topics?

Connect this to photosynthesis and cell respiration – how the cells get the materials they need to perform these activities 
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