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Learner resource 3 – Mitosis demonstration with shoes
This is an alternative method to allow students to visualise mitosis.  It is easy to resource and is technically easy.  This step-by-step guide is written for teachers who are not biologists.

Mitosis is a process that produces two genetically identical copies of a cell.  The two daughter cells are genetically identical to each other, and to the mother cell.  Mitosis is used for growth, repair and asexual reproduction.  Uncontrolled mitosis can lead to cancer.  There is not set rate for mitosis as it can differ by organism or by cell type.  Human epidermal cells take approximately five hours (Fisher, 1968).
Materials
•
Footware
•
Two tables pushed together

•
String

•
Chalk

Note you could get learners to bring in a variety of footware e.g. trainers, wellies, slippers, leather school shoes etc.
Method
Setup

1.
Push the two tables together.
2.
Get the learners to gather round the table.
3.
Pair the shoes into categories e.g. ensure that you have a male and female shoe from each category e.g. a pair of female trainers and a pair of male trainers etc.
4.
At this stage you will only need to use one of each pair of shoes (e.g. remove one of the male trainers and remove one of the female trainers etc.).
5.
Gather all the single shoes together.
6.
Draw a circle around the shoes – this is the nuclear envelope.
Illustrate the structure of a shoe
1.
Pick up a single pair (e.g. male and female trainer).

2.
Place them side by side.
3.
Introduce the individual shoes as chromosomes one from mother (lift up the female shoe) one from the father (lift up the male shoe).
Talk about the position of genes (the locus).  Point at a position of one of the shoes and say that this is the position of the eye colour gene.

Ask the learners where they think the gene is on the other shoe chromosome – indicate that they are in a similar position.

4.
At this point you could talk about dominant and recessive genes i.e. if the dominant brown eye colour gene is on the father’s chromosome and a recessive blue eye gene from the mother’s chromosome you will inherit the brown eye colour from the father (‘they have their father’s eyes’).
DNA replication – not part of mitosis as it is done in interphase

Before the mitosis can proceed the DNA has to be replicated (copied).

1.
Add the other pair to each shoe (e.g. add the other male trainer to the male trainer on the table).
2.
If the shoes have laces tie the shoes together (this is the centromere) ask how many copies of eye genes there are now (four – two on the male chromosome, two on the female chromosome) ask what the new structure paired and tied together shoes is called (it is still called a chromosome).
3.
Put the shoes back within the nuclear envelope.
At this stage it is up to you if you introduce the names of the stages.  I always did as there is a way to help you remember it using the mnemonic:
	Stage
	Mnemonic 
	What happens

	Interphase
	Inbetween
	DNA copies

	Prophase
	Prepare
	Nuclear envelope breaks down

Chromosomes condense – become more visible

	Metaphase
	Middle
	Chromosomes line up down the middle

	Anaphase
	Apart
	Sister chromatids pull apart

	Telaphase
	Two
	Cytokinesis where the cell splits into two.


How to model the stages

Prophase

1.
State that the chromosomes are now more visible with a microscope.

2.
Rub out the chalk nuclear envelope to illustrate it is breaking down.
Metaphase

1.
Line all the shoes up along the join between the two tables not in pairs put toe to toe (my toe sis).

2.
Draw a centriole with chalk. You could get the learners to remember that the centrOLES are at the pOLES.

Anaphase

1.
Attach a piece of string from one centriole to a shoe and pull (this mimics the action of the spindle fibres).
2.
Separate all the shoes onto the tables one of each pair per table.

Telaphase

1.
Pull the two tables apart

2.
Redraw the nuclear envelope


At this point each table should have one of each pair of shoes and as such should be identical.  They should also have one shoe from each parent.
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