	Meiosis                         Grade:  11 University Biology                                                        Gloria Sdao                 


	Curriculum Expectations
Overall Expectations:  
D2.  Investigate genetic processes, including those that occur during meiosis, and analyze data to solve basic genetics problems involving monohybrid and dihybrid crosses  

Specific Expectations:  

D2.1 Use appropriate terminology related to gen- etic processes, including, but not limited to: haploid, diploid, spindle, synapsis, gamete, zygote, heterozygous, homozygous, allele, plasmid, trisomy, non-disjunction, and somatic cell. 
D3.1 Explain the phases in the process of meiosis in terms of cell division, the movement of chromosomes, and crossing over of genetic material.

D3.2 Explain the concepts of DNA, genes, chromosomes, alleles, mitosis, and meiosis, and how they account for the transmission of hereditary characteristics according to Mendelian laws of inheritance 
	Enduring Understanding(s)/Big Idea(s)

Describe what you want the students to have an understanding of at the end of the lesson.

This is a kinesthetic approach to meiosis by recreating meiosis in a large form and manually manipulating the pieces in order to see the connections from one stage to the next.  

By the end of this activity, students should be able to: 
• explain the common attributes of interphase, prophase, metaphase, anaphase, and telophase as they occur in mitosis, meiosis I and meiosis II
• identify differences between mitosis, meiosis I and    meiosis II
• understand the concepts of diploid and haploid cells and where each occurs.
• explain the final product and purpose of each process. 


	Critical Consciousness

Students develop a number of misconceptions about the process of meiosis. This is due to student confusion with similar words and phases in mitosis and the tendency of students to rely on memorizing the processes of cell division. As students try to conceptualize the processes, they build on their previous knowledge of mitosis terms and stages. This often leads to the students not analyzing the patterns to distinguish the differences between the two processes. Therefore, students are memorizing without understanding. This is difficult for them because cell division is an abstract concept. 
Students also recognize through this activity the sensitivity and delicateness of this process.  Also, an appreciation for the conception of living things and accepting them even if they are not going to have a positive outcome.  

	Connecting with Students

Students need to have a background on the stages of mitosis before they begin this meiosis activity.


	Learning Goals What the students need to achieve by the end of the lesson (not all categories need to be addressed in each lesson)
Knowledge and Understanding

The following terms will be demonstrated:  meiosis, interphase, cytokinesis, early prophase, late prophase, early metaphase, late metaphase, early anaphase, late anaphase, early telophase, late telophase, centromeres, centrioles, homologous chromosomes, haploid, diploid, spindle, synapsis, gamete, zygote, heterozygous, homozygous, allele, plasmid, trisomy, non-disjunction, and somatic cell. 
Thinking

What critical and creative thinking skills and/or processes will be addressed?

Communication

Students will demonstrate the process through using the materials provided and being able to communicate it orally to others and on paper.  
Application
Students will apply the knowledge that they have learned to understanding all the autosomal disorders from a list provided and creating a karyotype of that disorder-comparing it to a normal male or female.


	Assessment: Minds On
What are you looking/listening for? What assessment tools and strategies are you going to use? Select the type of assessment appropriate for this section of the lesson.


	Minds On: Activating Prior Knowledge

Materials (1 kit) 

Put one kit in front of them and explain the contents of the kit.  Give them an opportunity to choose group members to work with and send them to a larger area in the school where they can spread out and complete this activity.

Say to the students…‘You want to know what you will be doing with this kit?  Well, here they are.  It’s up to you now to put it all together to show me the stages of meiosis.  Remember… you need to be clear on what stage ‘crossing over’ takes place in.’
· Enough photocopies of the worksheet booklet for each group (Appendix I) 
· Black fabric (4 m x 10 cm) – cut into 4 sections and attached together with safety pins 
· Green fabric (1 m x 5 cm) – attached together with safety pin 

· 5 safety pins 

· 2 sets of chromosomes – different colour of card stock for each set 8 pieces of yarn (50 cm) 

· “stick-on” Velcro strap – enough to put a piece on each chromosome 
· Centrioles (material to make 4 centrioles) 

· 8 card stock pieces cut into rectangles (6 cm x 2 cm) and stapled together in the shape of an X 

· 8 pieces of yarn (25 cm) – 2 stapled to each X 

· 8 paper clips – tied to the end of each piece of yarn 

· 1 large Ziploc bag to hold contents  


	Assessment: Action 

What are you looking/listening for? What assessment tools and strategies are you going to use? Select the type of assessment appropriate for this section of the lesson.

FOR:  

Common misconceptions through a survey before they start.
AS:

Kinesthetically manipulating the pieces and orally explaining it to their peers.

Writing down the process taken and explaining it on paper for others to understand.
OF:

Quizzes on the steps of meiosis and a final unit test on Genetics.


	Action 
In small groups, students need to complete all the stages of meiosis and take a picture on a phone to prove the stages and send it to me (via picture by their phones) as part of the Appendix 1.  
Differentiated Instruction 
Identify how you will differentiate this lesson to meet the needs of all learners (be specific). 
Learning Environment

Content

Process

Product

Classroom 
Kits with manipulatives for the stages of meiosis
See listed above
Kinesthetic

Visual

Auditory

Hand in a report with pictures taken from their phones, to complete the handout provided.
What accommodations and modifications (for students with IEP’s) will you make to support students with special needs? 

· Support package with more specific instructions.  

· Check list – before moving on to the next stage of mitosis they must have their package signed by the teacher.
What strategies will you use to support English Language Learners?
Vocabulary (supported by visual clues provided for them) a few days before the activity to prepare them to complete it with ease.  
· Word bank – pictures tailored to the student.  


	Assessment: Consolidation and Connection

FOR:  

Common misconceptions through a survey before they start.
AS:

Kinesthetically manipulating the pieces and orally explaining it to their peers.

Writing down the process taken and explaining it on paper for others to understand.
OF:

Quizzes on the steps of meiosis and a final unit test on Genetics.


	Consolidation and Connection 
Materials are the packages that the students will be following for the entire activity.
Questions that may arise:

1. What do you notice about the nuclear membrane as we approach late prophase?

2. When do the centrioles appear?

3. Why do we need the spindle fibers?

4. At what stage to the chromosomes pull apart to either ends of the poles?

5. When does crossing over take place?

6. Why is crossing over important?

7. How many stages of mitosis do we see in meiosis?

8. How are they different?  How are they the same?

9. What happens when these stages do not communicate to one another?

10. What do we call fast growing cells?  What are the different types of these types of cells?

11. How is cytokinesis different from animal to plant cells? 


	Next Steps
At this point students will have an understanding of the stages present in meiosis.  They need to continue to question these stages and offer additional questions about these stages.  Now that they have kinesthetically and visually represented the process of meiosis they can now try to make connections to everyday problems associated with meiosis in animal cells.  


	Self Reflection

1. What parts of your lesson were successful in helping your students understand the Big Idea(s)?

2. What instructional decisions were successful in meeting the needs of all students?

3. Reflect on your planning and delivery of the lesson and record any changes/modifications that you might make as you continue to move forward with lesson delivery.



“Meiosis” 
Meiosis is a special type of cell division that results in the production of sex cells. The sex cells in humans are the female egg and the male sperm. 
In order to complete this activity you will require your class notes on mitosis to use as a reference. 
Step 1: 
Take the black fabric out of the kit and place it on the floor in front of you in the shape of a circle.  

Take the green fabric out of the kit and place it inside the black circle in the shape of a circle.  
· What structure does the larger circle represent? ________________ 
· What structure does the smaller circle represent? ________________  

Step 2:  

Count out 4 pieces of yarn from the kit bag and place them in the middle of the green circle.  

Add one centriole in the space between the black and green circles. (See Materials list for details for making a model centriole.) 
· What structure in the green circle does the yarn represent? _____________  
Step 3:  

Count out 4 more pieces of yarn and place them in the green circle.  Add one more centriole in the space between the black and green circles  
· How many pieces of yarn to you have now? _______ 

· What have you just done? ____________________________________ 

· What stage of the cell cycle is this similar to? _____________________ 

· Therefore, Step 3 represents ________________ (cell cycle stage)  






Draw what you see at the end of Step 3:                                                     [image: image1.png]



 
Step 4:
Remove the yarn and replace with the X-shaped structures in the kit.  

Remove the green circle  What does the removal of the green circle represent? _________________________ 

· What do the X-shaped structures represent (be specific)? _____________ 

· What happened to form these X-shaped structures? _________________ 

· How many X shapes are present? _______  One side of the X represents the original yarn tossed into the circle. The other side of the X represents the replicated copy. 

· How many “sides” are in the circle now? _______  

· How does this # compare to the total pieces of yarn at the end of Step 3? _________ Both sides are held together in the middle by what structure? ___________ 














Label the following diagram:     [image: image2.png]



Step 5:
· Match up the similar sized chromosomes.  

· Pairings can be placed anywhere in the black circle.  

This pairing of homologous chromosomes forms a tetrad. 
This is unique to meiosis.  




Example orientation: [image: image3.png]A



 
Step 6:  

· Move the centriole structures to opposite poles of the circle  

· Stretch out the attached yarn towards the center of the circle.  
· What does the yarn attached to the centriole represent? ____________ 
· What stage of mitosis is Step 4, 5 & 6 similar to? ____________________ Therefore, Step 4 & 5 & 6 represent _______________                                        









[image: image4.png]



Step 7: 

· Line up the chromosomes (in tetrad form) along the equator of the cell. 

· What stage of mitosis is this similar to? ____________________ 

· Therefore, Step 7 represents _______________ I 
· Draw what you see at the end of Step 7










                                                                  








[image: image5.png]



Step 8: 
· Attach the spindle fibres to the centromeres of the closest homologous chromosome using the paper clips on their ends.  

· Separate the two homologous chromosomes by pulling the spindle fibres to their separate poles. 

· How many chromosomes are going to each pole? _______ 

· What stage of mitosis is this similar to? ____________________ 

· Therefore, Step 8 represents _______________  Draw what you see at the end of Step 8  [image: image6.png]



Step 9:  
Pinch the fabric in the middle to form the shape of two circles. You will see that sections of the fabric are held together by safety pins. Remove two opposite safety pins and reattach them to form two separate circles. 

· How many chromosomes in each circle? ____ 
· How many centrioles in each circle? ____ 
· The cytoplasm has divided. 
· What is this process called?_______________ 
· What stage of mitosis is this similar to? ____________________ 
                                                                                   [image: image7.png]
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Draw what you see at the end of Step 9 
You have now completed the first division of meiosis!!! This is called Meiosis I. 
	Let’s Compare!

· How many chromosomes are present in Step 6? ____ 

· How many chromosomes are present in one cell of Step 9? ____ 

·     What is the difference between these two numbers? 
The cell in Step 6 was DIPLOID (di=two) because it had two sets of chromosomes. One of the chromosomes came from mom and one from dad. 
The cells in Step 9 are HAPLOID (ha=half) because it has half the set of chromosomes than what you had in Step 6.




Step 10: 
· Add one more centriole to each circle. No more chromosomes need to be added because DNA replication DOES NOT take place in the 2nd division of meiosis.  

· Place the centrioles at the opposite poles of each circle.  What stage of mitosis is this similar to? ____________ 
· Therefore, Step 10 represents ________________II  
· Draw what you see at the end of Step 10                                                          [image: image9.png]



Step 11: 
· Line up the chromosomes along the equator of each circle. No tetrad is formed in the 2nd division of meiosis.  

· Stretch out the spindle fibres from each centriole  

Attach the spindle fibres to one side of each chromosome using the paper clips.  What stage of mitosis is this similar to? _____________ Therefore, Step 11 represents ________________  

Draw what you see at the end of Step 11 [image: image10.png]


 

Step 12:  

Separate the sister chromatids by pulling apart the Velcro holding them together.  

Using the spindle fibres, pull the sister chromatids to either side of each circle.  The sister chromatids are now to be referred to as single chromosomes. What stage of mitosis is this similar to? ____________ Therefore, Step 12 represents ________________      
Draw what you see at the end of Step 12  [image: image11.png]


 

Step 13:  

Pinch the fabric in the middle of each circle to form two more circles.  

Remove two opposite safety pins and reattach them to completely separate the two circles.  How many circles do you have now? ______ How many single chromosomes are in each circle? _____ How does this number compare to the number of chromosomes in Step 6? __________  These final circles are called GAMETES, your sex cells (i.e. sperm or egg)  What stage of mitosis is this similar to?  _____________ Therefore, Step 13 represents ________________  

· [image: image12.png]
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Photos taken from the lesson:
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