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Background 

The cell cycle describes the growth and development of actively dividing cells.  Although cell division 

is a continuous process, the process occurs in distinct stages.  The two types of division are mitosis and meiosis. 

Mitosis results in two daughter cells with nuclei that are identical to each other and to the parent cell.  

Growth and development of an organism and maintenance or repair of the body are all a result of mitotic 

division.  In humans, the 46 chromosomes found in somatic (body) cells are duplicated before they are 

separated into two identical nuclei for each of the two new daughter cells. 

Meiosis differs from mitosis in that division results in the formation of daughter cells with half the 

number of chromosomes of the parent cell.  Gametes – sex cells – are the result of meiotic division, and are 

used for the sexual reproduction of a species.  The cells that are created only contain half as many chromosomes 

since two gametes will be joined together to create an offspring.  Meiosis also differs from mitosis in that there 

are two rounds of division instead of just one. 
 

Objective(s) 

 to understand the cell cycle and the process of cell division 

 to demonstrate mitosis and meiosis using models 

 to simulate crossing over, independent assortment, and segregation of alleles 
 

Materials

 red pop beads (≈30) 

 red centromeres (x2) 

 yellow pop beads (≈30) 

 yellow centromeres (x2) 

 white board 

 dry erase marker 

 dry erase eraser 

 

Pre-Lab Questions 
Answer the following questions below on a separate sheet of paper.  You must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences. 
 

1. What is the purpose of mitosis?  What is the purpose of meiosis?  In what cell types do each of those 

processes occur? 

2. During which stage of the cell cycle is a cell’s DNA replicated?  In humans, how many chromosomes 

are found in a normal somatic cell?  How many would be found in a normal gamete?

3. Why is it important that meiosis reduces the number of chromosomes by half? 
 

Safety 
  

 There are no special safety precautions for this activity. 
 

Procedure - Mitosis 
 

1. Construct two strands of seven red pop beads and attach each strand to a red centromere.  Repeat with 

two strands of seven yellow pop beads and a yellow centromere.  These will represent a homologous 

pair of chromosomes.  Each color represents the genetic material from a particular parent. 

2. Draw a large circle in the center of your white board.  This boundary will represent the nuclear 

membrane.  Place the chromosomes in the center of the nucleus.  Sketch and label what you see and 

include a short caption or description. 

3. DNA replication occurs during the S stage of interphase.  Construct two chromosomes identical to the 

ones you made previously.  Each half of the duplicated chromosome is called a sister chromatid.  Join 

both of the red chromatids at the centromere.  Repeat for the yellow chromosome.  Draw a pair of 

centrioles just outside of the nuclear membrane.  Sketch and label what you see and include a short 

caption or description. 

 

Chromosome Simulation 
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4. During prophase, the nuclear membrane breaks down and the centrioles move to opposite poles of the 

cell.  The spindle fibers begin to form and extend out from the centrioles that are at the poles.  Draw 

these events on your white board.  Sketch and label what you see and include a short caption or 

description. 

5. In metaphase, the chromosomes are arranged on the cell’s equator, with one sister chromatid on each 

side.  The spindle fibers from the centrioles at the poles attach to the centromeres of the sister 

chromatids.  Draw a dotted line to represent the cell’s equator and the other events of metaphase.  Sketch 

and label what you see and include a short caption or description. 

6. During anaphase, the sister chromatids are separated from each other.  The spindle fibers are used as 

guides that the chromatids use to find their way to the opposite poles of the cell.  Draw the events of this 

stage.  Sketch and label what you see and include a short caption or description. 

7. In the final stage of mitosis – telophase – the chromatids (now called chromosomes again) have 

completed their journey to the opposite poles of the cell.  The spindle fibers break down, and two 

nuclear membranes are built around both sets of chromosomes.  Draw the events of telophase.  Sketch 

and label what you see and include a short caption or description. 

8. Repeat ALL of the above steps with TWO pairs of homologous chromosomes.  Build the second 

homologous pair (one red and one yellow) with only five pop beads on each side of the centromere.  Be 

sure to sketch and label what you see and include a short caption or description. 
 

Procedure - Meiosis 
 

1. Construct two strands of seven red pop beads and attach each strand to a red centromere.  Repeat with 

two strands of seven yellow pop beads and a yellow centromere.  These will represent a homologous 

pair of chromosomes.  Each color represents the genetic material from a particular parent. 

2. Construct two strands of five red pop beads and attach each strand to a red centromere.  Repeat with two 

strands of five yellow pop beads and a yellow centromere.  These smaller chromosomes will represent a 

second homologous pair of chromosomes. 

3. Draw a large circle in the center of your white board.  This boundary will represent the nuclear 

membrane.  Place the two homologous pairs of chromosomes in the center of the nucleus.  Sketch and 

label what you see and include a short caption or description. 

4. DNA replication occurs during the S stage of interphase.  Construct chromosomes identical to the ones 

you made previously.  Each half of the duplicated chromosome is called a sister chromatid.  Join both of 

the red chromatids at the centromere.  Repeat for the yellow chromosome.  You should have two pairs of 

replicated homologous chromosomes at this point.  Draw a pair of centrioles just outside of the nuclear 

membrane.  Sketch and label what you see and include a short caption or description. 

5. During prophase I, an event called crossing over occurs.  Crossing over is an exchange of genetic 

material between non-sister chromatids.  To simulate crossing over, complete the following steps: 

a. Arrange the longest homologous pair so that they are side-by-side. 

b. Remove a few pop beads from one of the red sister chromatids.  Remove the same number of 

pop beads from one of the yellow sister chromatids. 

c. Attach the red pop beads to the “missing” section of the yellow chromatid.  Do the same for the 

yellow pop beads to the red chromatid. 

d. Repeat the above steps a – d for the shorter homologous pair of chromosomes. 

In addition, nuclear membrane breaks down during prophase.  The spindle fibers begin to form and 

extend out from the centrioles that are at the poles.  Draw these events on your white board.  Sketch and 

label what you see and include a short caption or description. 

6. In metaphase I, the chromosomes are arranged on the cell’s equator, with one half of each homologous 

pair on each side.  The spindle fibers from the centrioles at the poles attach to the centromeres of the 

sister chromatids.  Draw a dotted line to represent the cell’s equator and the other events of metaphase.  

Sketch and label what you see and include a short caption or description. 
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7. During anaphase I, the homologous pairs are separated from one another.  The spindle fibers are used as 

guides that the pairs use to find their way to the opposite poles of the cell.  Draw the events of this stage.  

Sketch and label what you see and include a short caption or description. 

8. In the final stage of meiosis I – telophase I – the pairs have completed their journey to the opposite poles 

of the cell.  The spindle fibers break down, and two nuclear membranes are built around both sets of 

chromosomes.  Draw the events of telophase I.  Sketch and label what you see and include a short 

caption or description. 

9. Interphase II separates the end of meiosis I and meiosis II.  It is important to note that DNA replication 

does NOT occur a second time. 

10. During prophase II, the nuclear membranes breaks down and the centrioles move to opposite poles of 

the cell.  The spindle fibers begin to form and extend out from the centrioles that are at the poles.  Draw 

these events on your white board.  Sketch and label what you see and include a short caption or 

description. 

11. In metaphase II, the chromosomes are arranged on the cell’s equator, with one sister chromatid on each 

side.  The spindle fibers from the centrioles at the poles attach to the centromeres of the sister 

chromatids.  Draw a dotted line to represent the cell’s equator and the other events of metaphase II.  

Sketch and label what you see and include a short caption or description. 

12. During anaphase II, the sister chromatids are separated from each other.  The spindle fibers are used as 

guides that the chromatids use to find their way to the opposite poles of the cell.  Draw the events of this 

stage.  Sketch and label what you see and include a short caption or description. 

13. In the final stage of meiosis II – telophase II – the chromatids (now called chromosomes again) have 

completed their journey to the opposite poles of the cell.  The spindle fibers break down, and four 

nuclear membranes are built around all sets of chromosomes.  Draw the events of telophase II.  Sketch 

and label what you see and include a short caption or description. 
 

Clean Up 

 completely erase white board 

 everything else returned to its original location 
 

Results & Analysis 
Answer the following questions on your lab paper.  For actual questions, you must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences and show your work for math problems. 
 

1. Define the following terms: 

a. somatic cell 

b. gamete 

c. centromere 

d. diploid 

e. haploid 

f. zygote 

2. Why does meiosis result in only half the number of chromosomes that mitosis produces? 

3. What are the advantages of independent assortment and crossing over? 

4. In this activity, you have examined meiosis as a method of generating gametes for sexual reproduction.  

Some organisms reproduce asexually throughout their life cycle.  What are some advantages and 

disadvantages of asexual reproduction? 

5. Suppose a cell undergoes mitosis and cytokinesis every 24 hours.  In four weeks, how many cells could 

be produced from a single parent cell?  Explain how you calculated the total and show your work. 

 

 

 

 

 

 


