Diploid & Haploid Lesson Plan

Materials List:

· Overhead with definitions, diagrams and theory

· Overhead to go along with role play

· Overhead projector

· Meiosis Video

· 24 Hawaiian Leis 

· Ribbon 

Specific Learning Outcomes:

	S1-1-05 
	Illustrate and explain the production of male and female gametes by meiosis. 

	S1-1-06 
	Compare and contrast the functions of mitosis to that of meiosis. 
Include: diploid cells, haploid cells 


Learner Misconceptions:

Learner misconceptions focus on three key areas: chromosome doubling, pairing, and separating.  

Common student mistakes:

· Confusing ploidy (the number of homologous sets of chromosomes in a single cell) with chromosome structure in the process of mitosis and meiosis.

· Mistaking haploid cells as unreplicated chromosome (single double stranded DNA molecules)

· Mistaking diploid cells as replicated chromosomes (double stranded DNA molecules).

· Having trouble distinguishing between chromatids, chromosomes, and homologous pairs of chromosomes.

Expectations of Students

Students have learned and are expected to know cell structure, eukaryote cells, prokaryote cells, meiosis, and mitosis.  

Lesson Plan:

Theoretical Stage

· Have the students write an entry slip.  In the slip, they should write down what they might think the difference is between a haploid and a diploid cell. 

· Display the overhead with key definitions for haploid, diploid, sister chromatid, tetrad, homologous chromosome, and meiosis. 

· Go through each definition individually, have students write down each definition. 

· Display a diagram of haploid and diploid chromosomes

Evidential/Experiential Stage

· Display the simulation of the process of a diploid cell changing into a haploid cell, and than back to a diploid cell. 

· Simulation is from the cd-rom associated with Russell’s text i Genetics.

· The simulation displays the chromosome alignment through meiosis I and II.

· Pause the simulation at metaphase of meiosis I and discuss the image shown.

· Pause the simulation at metaphase of meiosis II and discuss the image shown.

· Specifically focus on the haploid daughter cells that are formed.  Ask students how many chromosomes each cell has.  Ask again once two haploid cells have joined to form a diploid zygote.

Psychological Stage 

· Clear an open area in the middle of the classroom.   Place seven ribbons on the floor in a circular pattern.  Each circle created by the ribbon will represent a stage in the process of cell division.

· Hand out a sheet to each student that shows the circles that represent the different stages in the cell division.  

· Ask for eight volunteer students to come up to the front of the classroom.  

· Explain that each student will represent a chromosome within the cell.

· Ask four of the volunteers to step forward.  Break the four students into pairs.  Ask the pairs to lock their arms together and step inside the first large circle.  Hand to the pairs two leis each to go around their necks.  For each pair the leis should be the same color. Line up the pairs parallel to each other in the front of the circle facing the rest of the classroom. 

· Repeat the process above with the next four student volunteers.  Hand out only one lei for each student instead of two.  Line up these pairs of students parallel to each other in the rear of the circle facing the rest of the classroom.

· Explain to the class that each pair of students represents a pair of chromosomes that are identical to each other.  The reason why two pairs of students get two leis each is that they are larger chromosomes.  Remind the students that chromosomes come in different shapes and sizes, but that the each pair is exactly the same.  

· Now that the students are in the circle explain to the class that these students now represent a diploid cell with two sets of chromosomes.  Because chromosomes are found in pairs, the cell is known as a diploid cell. 

· The teacher can go on to explain that this could be an organism in existence that carries two pairs of chromosome sets.  Organisms comprise of different numbers of chromosome sets.  For example, humans would have 23 of these chromosome sets.

· Draw on the overhead sets of chromosomes with proper labeling.  Get the students in the classroom to copy the drawing.

· Explain to the class that now we are going to proceed through cell division that will result in a diploid cell becoming haploid.  

· The first step id to have the pairs split up. Tell the class that this stage of cell division is randomly based; therefore, the chromosome pairs will play a game of elimination with rock, paper, and scissors.  The loser of rock, paper, scissors will go to the left hand cell and the winner to the right.

· Ask each of the pair of students to remain locked together, but to walk together to the next set of circles.

· Within each of the two circles there should be two pairs of students, each randomly placed.  

· Ask the class whether they think if these cells are still diploid?  

· Discuss.

· Draw out and label this stage of cell division on the overhead.  Have the students copy the overhead unto their sheets.

· To divide up the chromosomes into the next stage where there are four individual cells, the pairs must split up.

· At this point, there are now four sets of cells with two individual chromosomes in each.

· Tell the class that these cells are now haploid because each chromosome exists by itself without its identical pair.  In this case, these cells are now the male sex cells and now there ready to take on a grand adventure to find a beautiful egg and fertilize it.  

· Draw and label this stage of cell division on the overhead.  Have the students copy the overhead.

· So, let’s bring in the egg!

· Clear the circles of the previous two stages of cell division.  Create another small circle. 

· Select the lucky male sex cell by asking who has a birthday closest to this date.  The birthday closest to this date stays.  

· Send the rest of the volunteers back to their seats.

· Ask two new volunteers to come up.  Hand them out a lei, and tell them to go into the new cell.  They are now the female egg.

· Ask the class whether this is a haploid or a diploid cell?

· Discuss.

· Draw and label on overhead the female and male cells.  Students copy overhead.

· Create a new circle in between the two haploid cells.  Get the students to do the funky dance into the circle.  Congratulations! You have a baby.

· Get the chromosomes to line up as in the first cell.  Each parallel with each other, two in the back, and two in the front, facing the classroom.  

· Now each chromosome will duplicate itself.  Have four more volunteers come up they should be similar in size with the people in the cell.  Give the new volunteers similar lei color and number that their partner has inside the zygote cell.  Have the new volunteers step inside the cell and lock arms with their partners.

· Explain to the class that we are now back to a diploid cell.

· Draw and label on overhead the female and male cells.  Students copy overhead.

· Ask the students to return their lays and take a seat.  Reset the ribbon circles back to the original format.  

· Run through the process once again with a new batch of volunteers.  However, the students sitting down will direct the volunteers through the stages of cell division from diploid to haploid cells, and back again.

Theoretical Stage

· Discuss with students how the cells would look different in a human example.  Humans have 23 chromosomes as opposed to the cells shown with 2.  The random assortment of chromosomes is what causes the great variability among siblings.

· Have each student complete an exit slip.  This will assess their comprehension of the material taught.

Resources:

http://www.edu.gov.mb.ca/k12/cur/science/outcomes/s1/clusters/s1_reprod.html

Russell, Peter J.  i Genetics.  2002. Benjamin Cummings; San Francisco.

http://www.bioone.org/perlserv/

Key Concept Definitions:

1.  Haploid (N) - A cell or an organism with one copy of each chromosome.  The chromosome is unattached or alone.

2.  Diploid (2N) - A cell or a eukaryotic organism with two sets of chromosomes.  The chromosomes are paired in sister chromosomes.

3.  Sister chromatid - A single chromatid replicates itself during interphase and links together.  The two chromosomes are identical.

4.  Tetrad - Two pairs of homologous chromosomes aligned each consisting of two   sister chromatids.

5.  Homologous chromosome - The members of a chromosome pair that are identical in the arrangement of genes they contain and in their visible structure.  They code for the same traits.

6.  Meiosis (review) – the cell cycle that occurs in specialized diploid cells to yield haploid gametes.

Diploid → Haploid


Random Assortment



Reflection Questions:

1.  Most eukaryotes are 


a) haploid


b) diploid


c) polyploidy

2.  In humans, chromosome 6 and chromosome 13 are


a) homologous


b) non-homologous


c) homozygous


d) heterozygous

3.  Sister chromatids are present in  


a) a diploid cell


b) a haploid cell


c) all cells at some point in the meiotic cycle

4.  What do you think happens next?

5.  In your own words explain the difference between a diploid and a haploid cell.
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