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Lesson Plan Template
	Lesson/Unit Title


	Dialysis Lab (Part of Cell Transport Unit)

	Lesson Goals
	Students will perform an experiment where they will visualize and understand the process of dialysis using dialysis tubing and different solutions (starch, iodine, and glucose).  Students will see how the tubing separates solutions by molecule size and the laws of diffusion/osmosis, which have been explored in class previously. 

	Lesson Objectives


	Students will learn the concept of dialysis through a hands-on laboratory assignment and demonstrate understanding by creating an Educreation presentation that teaches the concept to a classmate.  Students will be assessed through a short quiz given through Bubblesheet.


	Curriculum Frameworks Standards Addressed (Copy and past # and text of  
                  standards)
	2.1
Relate cell parts/organelles (plasma membrane, nuclear envelope, nucleus, nucleolus, cytoplasm, mitochondrion, endoplasmic reticulum, Golgi apparatus, lysosome, ribosome, vacuole, cell wall, chloroplast, cytoskeleton, centriole, cilium, flagellum, pseudopod) to their functions. Explain the role of cell membranes as a highly selective barrier (diffusion, osmosis, facilitated diffusion, active transport).



	Learners 

	Characteristics of Learners

This lesson is designed for a College Prep level 9th grade Biology class where students have access to ipads or laptops.  This level may be modified for the Honors Level or a C-setting classroom.  
	Meeting the Needs of all Learners

This lesson includes a hands-on physical laboratory experiment for tactile learners.  Students will then use their visual, auditory, and speaking skills to create a lesson on the topic for other students.


	Technology/Resources Needed

1) See materials on Dialysis Lab write-up (wordfile)
2) Educreation- http://www.educreations.com/
3) Bubble sheet app- http://www.bubblescore.com/
4) Screencast recording with educreation
5) Educration assignment expectation
6) Dialysis quiz wordfile

	Levels of Critical Thinking


	Check all that apply
X___Remembering   ___Applying    ___Evaluating

_X_Understanding   __X_Analyzing  __X_Creating


	21st Century Learning and Innovation Skills**

	Check all that apply
___  Creativity and Innovation

__X_  Critical Thinking and Problem Solving

__X  Communication and Collaboration

___  Information, Media, and Technology Skills



	I. Instructional Plan

	Introduction/Pre-Instruction

1) Set up off all lab materials for groups of 4 (beaker, solutions, dropper, tubing).
2) Create sample Educreation to demonstrate to students how to create a lesson.

3) Create Mastery Connect/Bubblesheet Assessment. 


	Instruction

	Teacher Role

1) Opening Question-What do you know about dialysis?, class discussion

2) Separate class into groups of 3/4 .  Ensure all groups have necessary materials.  

3) Lead students through laboratory set-up via a demo in the front of the room.  Once all students have tubing in the water. Lead class through the lab chart of the “what do you think will happen?” and “Why?”.  Complete before picture as well. Discussion should take about 10-15 minutes to give lab results time to develop.

4) Student analysis of color change in the experiment. Complete “What happened” part of chart as a class.  Complete “After” picture as well using Smartboard/whiteboard.

5) Provide students with expectations of Educreation assignment.  Have students watch Educreation sample screencast on computers.  ( Student accounts should be made previously to this lesson.)

6) Students begin making Educreation presentation.  Finish presentation for homework.  Have them share presentations with teacher (End of day 1).

7) Following day, arrange students into pairs. Students view each others work.

8) Students complete Bubblesheet quiz on Dialysis.
	Student Role
1) Perform Dialysis Lab according to teacher instructions. Complete Dialysis chart.
2) Lab clean up.

3) Viewing of Educreation sample screencast.

4) Creation of Educreation Lesson on Dialysis using key terms from Cell Transport Unit.  Complete for homework with necessary and share with teacher electronically.
4) Share Educreation lesson with classmates.

5) Complete Bubblesheet quiz. 

	Closure

Bubblesheet quiz on Dialysis (see word file)


	Assessment   How will you know students reached lesson goals?
1) Accuracy and deptth of content in Educreation lesson
2) Score on Dialysis quiz


	Reflections on Lesson 
I hope that this lesson will allow all students to master the concept of cell transport (osmosis, diffusion, dialysis) by teaching the concept to others.



* Massachusetts Curriculum Frameworks found at http://www.doe.mass.edu/frameworks/current.html
** Partnership for 21st Century Skills, P21 Framework Definitions found at http://www.21stcenturyskills.org/documents/P21_Framework_Definitions.pdf
Massachusetts Technology Literacy Standards and Expectations found at http://www.doe.mass.edu/edtech/standards/itstand.pdf
Cromack
Dialysis: Diffusion through a Membrane

Introduction:


In all cells, survival depends on the ability to maintain homeostasis by regulating the movement of molecules across the cell membrane.  Diffusion is the process in which molecules spread throughout a space until they are equally distributed.  Diffusion and dialysis are two passive (no energy required) processes that cells use to regulate the movement of molecules into and out of the cells.  In diffusion, molecules spread throughout a space until they are equally distributed.   In this lab you will investigate a form of passive transport called dialysis.  By making a model cell you will understand how molecules move across a membrane. 
Procedure:

1. Soak a 6” length of dialysis tubing in the water.  Rub one end and open it to create a tube. 
2. At a point about one inch from the end of the dialysis tubing, twist the tube and tie a knot to close off this end of the tube.
3. Fill about 1/3 or more of the tube with a starch solution and then add about 1/3 or more of glucose solution to the tube so that the tube is about 2/3 to ¾ full.
4. Tie the top of the tube tightly and rinse the tube, model cell, in running water.  
5. Place the dialysis tube in a beaker of water and add several squirts of iodine to the water in the beaker which is the cell “environment”.  The beaker should be a rusty red color.
6. Remember that in the presence of starch, iodine will change starch from white to black.
7. Record the set up at the start and then again after 15 minutes.
8. After fifteen minutes place some of the test tube water into a beaker and test for sugar.  Which requires placing in fifteen drops of benedicts and placing in a boiling water bath for five minutes – a positive result is a bright yellow/green.
Analysis: Draw the Set-up Before and After


Before






After

	
	What does it want to do?
	Why?
	Did it do it?
	How do you know?

	Starch
	
	
	
	

	Glucose
	
	
	
	

	Iodine
	
	
	
	


Expectations for Dialysis Educreation Presentation

Your goal is to TEACH the process of DIALYSIS to a classmate by creating a presentation.  This presentation should use components and ideas  from the lab that we completed in class today.

Your presentation should include AT LEAST 3 vocabulary words from this unit either spoken or written:

· Hypotonic

· Hypertonic

· Diffusion

· Osmosis

· Concentration gradient

Assessment: You will be graded on the accuracy of content  in explaining the lab and use of vocabulary.

Dialysis Lab Quiz

1) The process of dialysis can BEST be described as:

a. diffusion of particles from high to low concentration

b. separation of particles by size according to the laws of diffusion

c. diffusion of particles from low to high concentration

d. osmosis of water

2) In the dialysis lab, which particle was NOT able to move through the dialysis tubing?

a. Water

b. Starch

c. Iodine

d. Sugar

3) In this lab, the iodine moved into the tubing.  Describe HOW it moved in this way?

a. Passive transport

b. Active transport

c. Facilitated diffusion

d. Osmosis

4) If an animal cell is placed in distilled water, it will swell and burst.  The bursting of the cell is a result of which biological process?

a. Active transport

b. Enzyme activity

c. Osmosis

d. Respiration

5) A blood cell is placed in a high salt solution.  The salt solution is ________________ to the blood cell.

a. Hypotonic

b. autotonic

c. Isotonic

d. hypertonic

