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In this one to two day activity, students use the chromosome and gene models to explore
meiosis and see where the variation occurs in sexual reproduction.

LS.7.2.2 Use models to explain how asexual reproduction results in offspring with
identical genetic information while sexual reproduction results in offspring
with genetic variation (not to include specific phases of mitosis and meiosis).

Students will develop an understanding of the following ideas and content:
e genes are located in the chromosomes of cells
e meiosis is the process in which sex cells are made
¢ understand that sexual reproduction involves the fertilization of an egg cell by a
sperm cell to produce offspring that are similar but not identical to either parent

Meiosis is a type of cell division that occurs in sexually reproducing organisms to produce
gametes—sperm in males and eggs in females. Unlike mitosis, which creates two identical
daughter cells, meiosis results in four genetically unique cells, each with half the number
of chromosomes as the original cell. Meiosis ensures offspring inherit a mix of genes from
both parents, maintains a stable chromosome number across generations, and introduces
genetic diversity, which is crucial for evolution and natural selection.

Meiosis Puzzle

Materials for the whole class
e glue sticks
e ability to project:
o Chromosome Models for Meiosis (SD1)
o Meiosis Answer Key (SD 2)
o Possible Sex Cells (SD 3)
o Possible New Plants - Genotypes and Phenotypes (SD 4)
o Possible New Plants - Genotypes and Phenotypes Answer Key (SD 5)
Materials for groups of 2
e 2 long blue pipe cleaners
2 long pink pipe cleaners
2 short blue pipe cleaners
2 short pink pipe cleaners
2 Meiosis Puzzle sheets
Possible New Plants - Genotypes and Phenotypes (SD 4)
Bead Boxes (2 boxes per set), shared with two groups.

1. Start with a short discussion reviewing the observations we have made about parents
passing their traits to their offspring. How is this accomplished, and how can there be
so much mixing so that the offspring can be so different even from the same parents?

2. Project Chromosome Models for Meiosis (SD 1), and ask each student to build the
chromosome models. Do one chromosome model at at time. These chromosomes are
from a plant.

Each student will have four models so each group will have eight models.



Meiosis Model

Procedure
cont.

10.

Content 1.

Connection

. Ask students to work with their partner and pretend that one is the pollen and one is

the egg and ask them to cross breed by combining their chromosomes. Ask “What is
the result?” 1f the pollen and the egg simply added their chromosomes together, the
new plant cell would now have 8 chromosomes instead of 4. “What would happen if
this generation bred?” 16 chromosomes “And the next and the next?” 32, 64, etc.

. Have students to get their original chromosome back and to think about a solution to

this problem: The parents have 4 chromosomes, 2 long and 2 short, and the
offspring need the same complement of chromosomes, 2 long and 2 short. The
trick is to get half from each parent. Tell them that organisms make special sex
cells to do just that.

. Pass out the meiosis puzzle sheets and ask the students to cut out the pieces and to

arrange them in the order that makes sense to them, going from start to finish follow-
ing two criteria:
a. the sex cells must have half of the original number of chromosomes (2 instead of
4)
b. they must have all of the kinds of chromosomes (one long and one short).
Students should not look up information. The do not need to get it “right” at this point.

. After the students have finished the puzzle, have them compare their results with their

partner and see if they agree.

. Ask the group for any observations they have about the puzzle pieces and a logical

sequence.

. Have students add centromeres (the magnetic beads) to their original chromosome to

simulate replication. Each pair will be able to stick similar chromosome together.

. Now lead the students through meiosis one step at a time. This is similar to what they

did with mitosis in an earlier lesson. Show each stage using the Meiosis Answer Key
(SD 2), and have the students move their chromosome models appropriately.

Ask the following questions:
e ""How many different types of sex cells can be produced with your
chromosome models?” There are 4 possible sex cells.

e “Look back at your original chromosome models. What leaf shape would your
original plant have had?” Long (LI)

o “What color flower would your original plant have had? Gray (CVCPB)

Project Possible Sex Cells (SD 3) and tell students these are the four possible sex cells
their original plant cell produced. Ask "If you crossed your plants sex cells with
another groups plant sex cells, what kind of plants could result? “How many
different genetic combinations are possible and how many different phenotypes are
possible?” This variety would come from two similar plants.

. Hand out Possible New Plants - Genotypes and Phenotypes (SD 4) to each students.

Ask students if they found all of these combinations. Have students to fill in the
genotypes and phenotypes.

The two genotypes at the bottom of each column are identical, but they come from
combining different sex cells.

. Project Possible New Plants - Genotypes and Phenotypes Answer Key (SD 5) and

discuss as a class.
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SD 1 Chromosome Models for Meiosis
large, dark yellow (L) . O small, light yellow (1)
centromere ‘ centromere
LONG BLUE LONG PINK
large white (C%) ‘ large black (C®)
centromere ‘ centromere

SHORT BLUE SHORT PINK
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Meiosis Model Answer Key

_____________

_____________

_____________

____________________

___________________________________________

chromosomes
replicate to form
chromatids

chromosomes line up
as pairs along center

cell divides

two daughter cells

chromosomes line up
along center

cells divide and
chromatids pull apart

four cells with half the
number of chromosomes
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Possible Sex Cells
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SD 4 Possible New Plants - Genotypes and Phenotypes

Name:

Cw??cw
Le®L Genotype

Phenotype

Genotype

Phenotype

Genotype

Phenotype

Genotype

Phenotype

Genotype

Phenotype

Genotype
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Phenotype

Genotype

Phenotype

Genotype

Phenotype

Genotype

Phenotype
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Possible New Plants Genotypes and Phenotypes
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ANSWER KEY
Genotype ___LLC"C" Genotype LL Cwce
Phenotype _ ong, white Phenotype __ 'on9,gray
Genotype Ihceee Genotype LI Cwew
Phenotype round, black Phenotype long, white
Genotype LL C*C® o Genotype LI CBC®
Ph long, black long, black
enotype Phenotype '

Genotype I ce Genotype Icwee

round, white round, gray
Phenotype Phenotype '
Genotype __LIC'e Genotype _ LIC'C
Phenotype long, gray Phenotype long gray






