Lesson Title: Sexual Reproduction and Meiosis, Lesson 2

Cluster1: Reproduction
S.L.O:   Sl.1.05 – Illustrate and explain the production of male and female gametes by 
                               meiosis.

Grade: Senior 1
A. Cluster 0: Scientific Inquiry

Initiating, Researching & planning

· S1-0-1a – Propose questions that could be tested experimentally

· S1-0-1b – Select and justify various methods for finding the answers to specific questions.

· S1-0-2a – Select and integrate information obtained from a variety of sources.

· S1-0-2c – summarize and record information in a variety of forms.

· S1-0-3a – State a testable hypothesis or prediction based on background data or on observed events.

Implementing; observing, Measuring & Recording

· S1-0-4b- Demonstrate work habits that ensure personal safety, the safety of others, as well as consideration for the environment.

· S1-04e- Work cooperatively with group members to carry out a plan, and troubleshoot problems as they arise.

· S1-0-4f – Assume the responsibilities of various roles within a group and evaluate which roles are most appropriate

· S1-05c – Record, organize, and display data using an appropriate format.

Analyzing & Interpreting
· S1-0-6a – interpret patterns and trends in data, and infer and explain relationships.

· S1-0-07a – Draw a conclusion that explains the results of an investigation.

· S1-0-7e – Reflect on prior knowledge and experiences to develop new understandings.

Concluding & Applying

· S1-0-7a –Draw a conclusion that explains the results of an investigation.

· S1-0-7e – Reflect on prior knowledge and experiences to develop new understanding
B. STSE Issues/ Design Process/ Decision Making
· S1-0-4d: Use various methods for anticipating the impacts of different options
C. Essential Science Knowledge Summary

· D1 – understand essential life structures and processes pertaining to a wide variety of organisms, including humans.

· Students will be taught that diploid cells contain 46 chromasomes,  haploid cells contain 23 chromosomes.
· Chromosomes cross over in prophase I of meiosis I, which explains why everyone looks different. In prophase of mitosis this does not happen because it produces cells that are identical (growth and repair of cells).
· Illustrate the phases of meiosis, labeling cell parts, summarizing process (using yarn).
· Mitosis creates body cells that are diploid for growth and repair. Whereas, meiosis creates sex cells that are haploid for reproduction and genetic variation.

Assessment
What will you assess?

1. Whether students can identify, mitosis and meiosis using tangible objects. 

2. Whether students can determine the similarities and differences between mitosis and meiosis.

3. Whether students can draw and summarize the phases of meiosis.

4. Whether students can apply their knowledge and understanding of meiosis using manipulative (yarn).

How will you assess?

· Responses to the questions asked orally.

· Responses to the exit slip.

· Rubric for yarn assignment.

Teaching – Learning Sequence

Activating
· Fish Bowl

· Students will be asked to gather around a table located in the center of the room.

· On the table will be two zip lock bags, bag one will be filled with beads of the same color, size and shapes. These beads are double the size of the beads in bag one. Bag two will be filled with beads of different colors, sizes and shapes.

· I will ask:
· Q: What do the beads in bag one look like?

· A: They are all beads. They are all the same size (large). They are all black beads. They are all round and shiny.
· Q: What do the beads in bag two look like?

· A: They are all beads. They are all the same size (small). They are many different colors. They are shiny and smooth.
· Q: What are some similarities and differences between the beads in bag one and two?

· A: Similarities –  They are beads. Some of the beads in 

                                   bag two are the same color as the 

                                                     beads in bag one

          Differences – The bags contain beads of different 

                                 colors. The beads in bag two are half 

                                 the size of the beads in bag one.

· Q: Describe the cells that are produced in mitosis

· A: They are diploid, identical, and body cells

· Q: Describe the cells that are produced in meiosis 

· A: They are haploid.  They contain half the number of chromosomes of a diploid cell (23)

· Q: what does this demonstration that we did with the beads represent?

· A: The cells involved in meiosis and mitosis

· Q: What do the beads in bag one represent, and why?

· A: Bag one represents cells created in mitosis because 

          they are the same size, look identical and are double   

          the size (diploid) of the beads in bag two.

Note: Remind students that the beads in bag one are the same type of cell. (Example – all muscle cells)
· Q: What do the beads in bag two represent, and why?

· A: Bag two represents cells created in meiosis because they are all different colors and shapes, and they are half the size (haploid) of the beads in bag one.

Note: Inform students that the beads are different colors and shapes to represent that gametes carry different information. This is why everyone has different physical characteristics (genetic variation)  
Acquiring

· Task – Draw a cell in meiosis with a diploid number of 4. In your drawing include, appropriate labels 

· Select ten students and assign each student a phase from meiosis I and II.

· Students will draw their assigned phase using appropriate labels on the chalk board.

· Once students have completed their drawings ask them to be seated and select ten more students to write a description of the corresponding phase under each picture.

· Writers are asked to be seated; remaining students will go up to the chalk board and make corrections if necessary, without the use of their notes.

· Teacher will correct each phase by specifying whether the drawing and labels are right or wrong.

Applying (Appendix A)
5. Use yarn to represent chromosomes and demonstrate the phases of meiosis. 

Tell students that:
This assignment will be completed in class – you will have two periods to finish 
the assignment.
If you do not receive at least 85% on the assignment, you will be asked to re-do it 
until you understand the concept. 

Students will:

1. Need 4 sheets of blank paper 

2. Pick up 4 colors of yarn to represent 4 chromosomes

3. Construct 2 phases on each piece of paper

4. In 2 sentences or in point form, provide a written description IN YOUR OWN WORDS beside each phase. No marks will be given for copying off your friends, the internet, or text books.

5. Label with a bold pen or marker where appropriate: centromere, centriole, spindle fiber, chromatid, diploid cell, haploid cell, gamete, nuclear membrane, chromosome, and homologous chromosomes

6. Use tape or ribbon to attach papers showing phases of meiosis, together in a sequential manner

7. Label each phase and have a title for meiosis 1 and meiosis 2 

8. Write name and date somewhere on the assignment
Exit slip
· Students will be given an exit slip with the following questions:
1. What’s the purpose of meiosis? (To create haploid cells for reproduction)

2. What’s the purpose of mitosis? (To create diploid body cells for growth and repair)

3. What is the difference between prophase one in meiosis and mitosis? (chromosomes cross over in prophase I of meiosis I)

Materials Required

· Bag of black beads
· Bag of colored beads
· Zip lock bags
· 4 different colors of yarn

· 4 sheets of blank paper (1 for each phase of meiosis)

· Scissors

· White glue

· Colored pencils/markers

Meiosis Assignment

Value 20 marks

Objective: To use yarn to represent chromosomes and demonstrate the phases of meiosis. 

Due Date: 

** This assignment will be completed in class – you will have two periods to finish the assignment 

** If not handed in by due date, you will be expected to complete it with me on lunch hours, after school or on spares. 

** If you do not receive at least 85% on the assignment, you will be asked to re-do it until you understand the concept. 

** HAND THIS SHEET IN ATTACHED WITH YOUR ASSIGNMENT

What materials will you need?

· 4 different colors of yarn

· 4 sheets of blank paper (1 for each phase of meiosis)

· Scissors

· White glue

· Colored pencils/markers

Checklist:

1. You will need 4 sheets of blank paper 

2. Pick up 4 colors of yarn to represent 4 chromosomes

3. Construct 2 phases on each piece of paper

4. In 2 sentences or in point form, provide a written description IN YOUR OWN WORDS beside each phase. No marks will be given for copying off your friends, the internet, or text books.

5. Label with a bold pen or marker where appropriate: centromere, centriole, spindle fiber, chromatid, diploid cell, haploid cell, gamete, nuclear membrane, chromosome, and homologous chromosomes

6. Use tape or ribbon to attach papers showing phases of meiosis, together in a sequential manner

7. Label each phase and have a title for meiosis 1 and meiosis 2 

8. Name and date somewhere on the assignment

How will you be graded?

	Criteria – 5 criteria worth 4 marks each
	Level 1

(1 mark)
	Level 2

(2 marks)
	Level 3

(3 marks)
	Level 4

(4 marks)

	1. All diagrams are completely & appropriately labeled (10 labels)
	
	
	
	

	2. Diagrams have correct colors of yarn following a logical sequence
	
	
	
	

	3. Homologous pairs of chromosomes must be the same size throughout
	
	
	
	

	4. Key points clearly stated in your own words in point form or sentences
	
	
	
	

	5. Finished product is complete and neatly done

(Meiosis 1 & 2 title, name, date)
	
	
	
	


Eric Lister


