Math Integration Lesson Plan
	Lesson Title: Osmosis and the Incredible, Edible Egg
	Content Area: Biology

	Lesson Duration: 30 min (Lab setup);  data collected over 5 days (10 min each day), 87 minutes (analysis)
	Author(s): Jeannette Phillips

	Brief lesson description:

Students will use scientific method to investigate the movement of water in and out of an egg due to changes in tonicity.

	Grade Level
	Academic Standard(s)

	___ 9   __X_ 10  ___ 11  ___ 12
	Idaho Science Standard: 648.02c.  Know that observations and data are evidence on which to base scientific explanations.
Idaho Science Standard: 648.02b.  Use models to explain how things work.

Idaho Science Standard: 648.02a.  Develop scientific explanations based on scientific knowledge, logic and analysis.

Idaho Science Standard: 648.03b.  Recognize that change occurs in and among systems and change can be measured.

Idaho Science Standard: 648.03c.  Measure in both the metric and US customary system.

Idaho Achievement Standard:  Standard: Math; 5.2.1  Collect, organize, and display data in tables, charts and graphs.
National Standard; UNIFYING CONCEPTS AND PROCESSES STANDARD: this standard should facilitate and enhance the learning of scientific concepts and principles by providing students with a big picture of scientific ideas.


	Learner Objective(s): 

· The student will complete a scientific discovery lab to determine the amount and which direction water will move across the membrane of an egg.
· The student will complete a lab report which includes data collection, analysis, graphing and responding to questions.




	Materials:

· 3 eggs/team
· 3-glass jars with lids /team
· @600 ml distilled water/team

· @600 ml corn syrup/team

· @200 ml vinegar/team

· 1 – plastic tray/team  (lunch tray)

· 1 - lab procedure sheet/team

· graph paper

· transparencies (data tables, lab rubric)

· 1 - graduated cylinder/ team
· electronic scale

· wax pencils

· 1 - Ziploc bag to dispose of eggs/team

· Data table on the grease board

· 1-copy of lab questions/student

· 1 -Grading rubric/student



	Vocabulary Words:

· Osmosis
· Tonicity

· Hyper/hypo/isotonic solution




Learning Activities: 
Introduction to lesson: Students have a good understanding of Scientific method, diffusion across semi-permeable membranes, osmosis, tonicity, direction of movement, etc.
Content development:


· Whole class activity

· Problem is presented to the class “Can water move across the membrane of an egg?”
· Class discussion

· leading questions:
· which direction will it move if the solution is hypertonic, hypotonic, isotonic?

· What cell structure could the egg shell represent

· If the egg with the shell represents a plant cell, what do we need to do to represent an animal cell (remove the shell)

· How can we remove the shell without damaging the egg membrane? (dissolve with an acid – vinegar)
· How could we measure the amount of water that enters or leaves the egg with shell? (weigh)

· How could we measure the amount of water that enters the egg without the shell? (water displacement – volume)

· Discuss how to rewrite the problem.

· Rewrite the problem (“Can water move across the membrane of an egg with its shell intact and an egg without its shell.”)
· Review how to write a hypothesis.

· Each student will write a hypothesis for the investigation.

· Content development assessment

· The discussion will allow the teacher to identify misconceptions and correct them.

· Lab report
Content Application: 

· Team activity

· The class is divided into teams (depends on class size) (3-5)

· Review lab report rubric with students.

· Each team follows the instructions on the lab sheet and sets up the experiment, begins lab report, creates tables for recording data from their experiment and from the experiment of the other teams, collects initial data.

· At the beginning of class for the next four days, teams collect data per the lab sheet, record the data in their lab report and post that data on the board for other teams to record.

· On the last day of data collection, the lab is complete per the lab sheet and the lab report is completed.

· Time is scheduled for the computer lab to complete tables, graphs, lab report.

· Formative assessment

· Lab report
References and Resources:

Osmosis through the Cell Membrane of an Egg http://sps.k12.ar.us/massengale/egg_osmosis_sample2_lab.htm.
The Incredible, Edible Egg

Lab procedures

Purpose:

1. To investigate the function of the cell membrane and cell

2. To investigate the principle of osmosis

3. To carry out and report a scientific investigation

Materials:

Each team requires:

1. (3) glass jars with covers

2. (1) 250 ml beaker

3. (3) eggs

4. @ 200ml of vinegar

5. @ 400 ml of corn syrup

6. @ 600 ml of distilled water

7. (1) graduated cylinder

8. plastic tray

Classroom requires:

1. electronic scale

2. wax pencils to mark jars/beakers

3. Ziploc bags to dispose of the eggs

Day 1 procedure:
1. Create the tables required for data collection.  Use the examples on the board.

2. With the wax pencil, label the three jars:  vinegar, syrup, water.  Also put the number of your group on each jar

3. Using the graduated cylinder, measure out 250 ml of vinegar and put it into the jar labeled vinegar.

4.  Using the graduated cylinder, measure out 250 ml of syrup and put it into the jar labeled syrup.

5. Using the graduated cylinder, measure out 250 ml of distilled water and put it into the jar labeled water.

6. Carefully weigh one of the eggs.  Record the weight in the appropriate data table.  

7. Place the egg in each jar labeled distilled water.  The liquid should cover the egg.  If not add more liquid.  Cover the jar with the lid but do not screw it on tightly.

8. Record observations immediately.  

9. Carefully weigh one of the eggs.  Record the weight in the appropriate data table.  

10. Place the egg in each jar labeled distilled water.  The liquid should cover the egg.  If not add more liquid.  Cover the jar with the lid but do not screw it on tightly.

11. Record observations immediately.  

12. Using the volume/water displacement technique demonstrated by the teacher, calculate the volume of the third egg.  Record the volume in ml in the appropriate data table.  

13. Place the egg in each jar labeled vinegar.  The liquid should cover the egg.  If not add more liquid.  Cover the jar with the lid but do not screw it on tightly.

14. Record observations immediately.  

15. Place jars on the tray and place the tray in the designated area.

16. Wash and dry the graduated cylinder and return it, along with any other materials, to the designated area. 

17. Clean your work area.

18. Record your data collected today on the data table on the grease board.

Day 2 procedure:
1. Retrieve your tray of jars.  

2. Remove the egg from the jar labeled water.  Carefully dry the egg.  Weigh the egg and record the weight in the appropriate data table.  Place the egg back in the jar and cover with the lid. 

3. Record observations immediately.  

4. Remove the egg from the jar labeled syrup.  Carefully wash and dry the egg.  Weigh the egg and record the weight in the appropriate data table. Place the egg back in the jar and cover with the lid. 

5. Record observations immediately.  
6. Remove the egg from the jar labeled syrup.  Carefully dry the egg.  Using the water displacement technique used yesterday, calculate the volume of the egg. Record the volume in the appropriate data table. 

7. Record observations immediately. 

8.  If the egg still has some egg shell on it, place the egg back in the jar of vinegar and cover with the lid.  The liquid should cover the egg.  If not add more liquid.
9.  If the egg is completely dissolved from the egg, pour the vinegar in the jar down the drain.  Rinse the jar.  With the wax pencil, re-label the jar: water. 

10. Using the graduated cylinder, measure out 200 ml of distilled water and put it into the jar. Carefully, place the egg in the jar and cover with the lid. The liquid should cover the egg.  If not add more liquid.

11. Place jars on the tray and place the tray in the designated area.

12. Wash and dry the graduated cylinder and return it, along with any other materials, to the designated area. 

13. Clean your work area.

14. Record your data collected today on the data table on the grease board.

Day 3 procedure:
1. Repeat the procedures listed under Day 2 procedures. 

Day 4 procedure:
1. Repeat all the procedures listed under Day 2 procedures, except for # 10.

2. On step 10, instead of placing the egg back in the distilled water, pour the water in the jar down the drain.  Rinse the jar.  With the wax pencil, re-label the jar: syrup. 

3. Using the graduated cylinder, measure out 200 ml of corn syrup and put it into the jar. Carefully, place the egg in the jar and cover with the lid. The liquid should cover the egg.  If not add more liquid.

Day 5 procedure:
1. Retrieve your tray of jars.  

2. Remove the egg from the jar labeled water.  Carefully dry the egg.  Weigh the egg and record the weight in the appropriate data table. 

3. Record observations immediately.

4. Pour the water down the drain, wash and dry the jar and place it in the designated area.  Put the egg in a Ziploc bag.  

5. Remove the egg with the shell from the jar labeled syrup.  Carefully wash and dry the egg.  Weigh the egg and record the weight in the appropriate data table. 
6. Record observations immediately.  

7. Pour the syrup down the drain, wash and dry the jar and place it in the designated area.  Put the egg in the Ziploc bag mentioned in stop #4.  
8. Remove the egg without the shell from the jar labeled syrup.  Carefully rinse the egg.  Using the water displacement technique, calculate the volume of the egg. Record the volume in the appropriate data table. 

9. Record observations immediately. 

10. Pour the syrup down the drain, wash and dry the jar and place it in the designated area.  Put the egg in the Ziploc bag mentioned in stop #4.  

11. Place the Ziploc bag in the trash.

12. Wash and dry the tray, graduated cylinder and return it, along with any other materials, to the designated area. 

13. Clean your work area.

14.  Record your data collected today on the data table on the grease board.

Data Analysis:
1. Someone will be assigned to average the class data on the board. 

2. Analyze your data and the class averages. 

3. Create graphs and diagrams to support your conclusion.

Lab report:

1. Complete your Lab report, using the guide provided at the beginning of the year.

2. Lab Report is due at the beginning of the next class period.

Osmosis and the Incredible, Edible Egg

Data Analysis Tables
Distilled water and Egg with shell

	
	Class 2/5
	Class 3/7
	Class 4/8
	Class average
	Difference

[Class Average Initial – Day]

	Initial
	g
	g
	g
	g
	        0       g

	Day 1
	g
	g
	g
	g
	g

	Day 2
	g
	g
	g
	g
	g

	Day 3
	g
	g
	g
	g
	g

	Day 4
	g
	g
	g
	g
	g


Karo and Egg with shell

	
	Class 2/5
	Class 3/7
	Class 4/8
	Class average
	Difference

[Class Average Initial – Day]

	Initial
	g
	g
	g
	g
	        0      g

	Day 1
	g
	g
	g
	g
	g

	Day 2
	g
	g
	g
	g
	g

	Day 3
	g
	g
	g
	g
	g

	Day 4
	g
	g
	g
	g
	g


Egg without shell

	
	Class  2/5
	Class 3/7
	Class 4/8
	Class Average
	Difference

	Initial
	ml
	ml
	ml
	ml
	
0       ml
ml

	Day 1
	ml
	ml
	ml
	ml
	ml

	Day 2
	ml
	ml
	ml
	ml
	ml

	Day 3
	ml
	ml
	ml
	ml
	ml

	Day 4
	ml
	ml
	ml
	ml
	ml


Osmosis and the Incredible, Edible Egg

Data Collection Tables

	
	EGG WITH SHELL

	
	Tap water
	Karosyrup

	
	Weight
	Difference

(Day – initial)
	Weight
	Difference

(Day – initial)

	Initial  
	g
	0     g
	g
	0      g

	Day 1 
	g
	g
	g
	g

	Day 2
	g
	g
	g
	g

	Day 3 
	g
	g
	g
	g

	Day 4
	g
	g
	g
	g


	
	EGG WITHOUT SHELL
	

	
	Volume displacement
	Difference

(Day – initial)

	Initial
	ml
	      0        ml

	Day 1
	ml
	ml

	 Day 2
	ml
	ml

	 Day 3
	ml
	ml

	 Day 4
	ml
	ml


Osmosis and the Incredible, Edible Egg

Lab questions

1. Why did we average the results from the three groups?

2. Why did we plot the difference in the average instead of the average?

3. Egg with shell:

A. What cell structure did the egg shell represent?

B. Is distilled water hypotonic or hypertonic when compared to the contents of the egg?

1) Which direction should the water move across the egg? [In to or out of the egg]

2) Does the lab data agree with this hypothesis?  Why or why not?

C. Is karosyrup hypotonic or hypertonic when compared to the contents of the egg?

1) Which direction should the water move across the egg membrane? [In to or out of the egg] 
2) Does the lab data agree with this hypothesis?  Why or why not?

D. Did your class data differ from the group’s average?  How and Why? 
E. Did the egg shell have any affect on this data?

F. Does the cell wall of a plant cell have a similar affect on a plant cell?  Explain your answer.

G. What changes would you make to this section of the lab to improve the experiment? 

4. Egg with out shell:

A. Why was the egg placed in vinegar?

B. Is vinegar hypotonic or hypertonic when compared to the contents of the egg?

1) Which direction should the water move across the egg? [In to or out of the egg]

2) Does the lab data agree with this hypothesis?  Why or why not?

C. Is karosyrup hypotonic or hypertonic when compared to the contents of the egg?

1) Which direction should the water move across the egg membrane? [In to or out of the egg] 
2) Does the lab data agree with this hypothesis?  Why or why not?

                  D. Did your class data differ from the group’s average?  How and Why?

                  E. What changes would you make to this section of the lab to improve the experiment? 

5.  In a paragraph of at least 4 sentences, explain what you learned during this experiment, data analysis, graphing, and lab report.
Name

Date      

Period

Lab Title

Problem:

Hypothesis:

Procedure:

Observations:

Data table:

Graph:

Questions:

Conclusion:  Three paragraphs.  

Paragraph 1:   Did you data support the hypothesis.  Why or Why     not?

Paragraph 2:   What observations, difficulties and discrepancies did you encounter? 

Paragraph 3:   How can you apply what you learned in this lab with what we are studying in this class?

Note:  This should be computer generated.  With special permission, it can be hand written if it is legible and neat.




































