Subject:  Biology

Grade level: high school biology (Science)- 9th grade 

Topic:  Punnett Squares/Genetics

Lesson:  How to do Monohybrid and Dihybrid Crosses

Content Standard:

2. Mutation and sexual reproduction lead to genetic variation in a population. As a basis for understanding this concept: 

c.  Students know how random chromosome segregation explains the probability that a particular allele will be in a gamete. 

d. Students know new combinations of alleles may be generated in a zygote through the fusion of male and female gametes (fertilization). 

e. Students know why approximately half of an individual's DNA sequence comes from each parent. 

f. Students know the role of chromosomes in determining an individual's 

Lesson:
The goal of this lesson is to teach students how to complete a monohybrid cross and a dihybrid cross.  This is a very difficult genetic concept to master in biology.  Students will have to complete the two punnett square worksheets that are included.

1. [2 min]Ask students if they know what color the offspring would be if you crossed a black fur rabbit with a white fur rabbit?  [Answer: black]

a. Explain the concept of dominant and recessive genes

b. Use the document camera to explain that capital letters are dominant alleles and lowercase letters are recessive alleles.

2. [2 min]Review with students who Gregor Mendel was.  Ask them:

a. What plants did Mendel use to study genetics? [Answer: pea plants]

b. What were the different traits that Mendel studied?  [Answer: height, pod shape, pea color, pea pod shape, flower color, and flower position]

c. How did he know what plants to breed? [answers will vary]

3. [5-10 min]Introduce a monohybrid cross with the document camera.  

a. Draw out a box with 4 squares (monohybrid cross) and have students take out a sheet of paper to follow along with you.  

b. After doing so have students take out their textbook and turn to page 271.  Place a copy of the text book under the document camera and show students the section titled “problem solving” Have students define the problem, create a solution, and present their plan.  Walk through this process with them using the document camera so they can follow your steps and see how to outline and present a topic.

4. [15 min]  Place the worksheet titled “Punnett Square Practice: Monohybrid Crosses” under the document camera.  Go over the x and y axis with students.

a. Model how to set up a genetic word problem using the document camera.  Highlight at the top the dominant and recessive genes.  

b. Write notes in the margin reviewing the difference between dominant and recessive alleles.

c. Do the first 2 punnetts with them on the first row.  Then have students do one on their own.

d. Then have 3 different students come up to the document camera and work out a problem in front of the class from the last 2 rows of problems.

e. At the end the teacher works out a problem from 3rd and final row explaining the difference between phenotype and genotype.

5. [15 min] ]  Place the worksheet titled “Punnett Square Practice: Dihybrid Crosses” under the document camera.  Go over the x and y axis with students.

a. Explain how this is a different type of cross

b. Get 4 different colored pens and multiply out the 4 different genotypes for problem #2

c. Take a highlighter and go through all 16 boxes modeling how to count phenotypes to get a 9:3:3:1 ratio

d. Have students solve #1 on their own

e. Have 2 students come up and model how to solve 2 different dihybrid crosses in front of the class using the 4 pen colors.

6. Homework:  complete the rest of both worksheets.

How a document camera is used in the lesson / demonstration 

As noted in the lesson plan above, the document camera is key in modeling the punnett worksheets.  It is also used to model to students how to take notes in the margins and solve genetic word problems.  This in turn, will help to increase literacy among students.  It’s important for the dihybrid crosses to use 4 different pen colors to show them how to get the 4 genotypes.  Students should follow along with the teacher writing the same things on their worksheets that were written on the handout under the document camera.

Other technologies used with, or in conjunction with a document camera 

For this lesson I might use a laptop or LCD projector to show a 3-5 minute video clip about Gregor Mendel and his research with pea plants.
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Punnett Squares Practice

Monohybrid Crosses

Directions:  All these genetic problems deal with pea plants and their traits.  Use the following key for all problems.  Put the gametes for the 1st parent of each cross along the top, and the gametes for the 2nd parent along the left side.


T = Tall
G = Green Pod
Y = Yellow Seed
S = Smooth Seed
P = Purple Flower

t = Short
g = Yellow Pod
y = Green Seed
s = Wrinkled Seed
p = White Flower

1. PP x Pp
2. TT x Tt
3. Ss x Ss
4. yy x yy
5. Gg x Gg

 ____:____:____
____:____:____
____:____:____
____:____:____
____:____:____

 
6. hybrid tall
7. purebrid tall
8. heterozygous
9. hybrid green
10. hybrid tall

    x  short
x  short
yellow seed
pod  x  hybrid
x  purebred



____:____:____
____:____:____
____:____:____
____:____:____
____:____:____

11.  purebred
12. hybrid purple
13. heterozygous
14. hybrid smooth
15. short plant

 purple flowers x
flowers  x  white
purple flowers  x
seeds  x  hybrid
x  short plant


____:____:____
____:____:____
____:____:____
____:____:____
____:____:____


_______:_______
_______:_______
_______:_______
_______:_______
_______:_______
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Punnett Squares Practice Practice

Dihybrid Crosses

Directions:  All these genetic problems deal with pea plants and their traits.  Use the following key for all problems.  Put the gametes for the 1st parent of each cross along the top, and the gametes for the 2nd parent along the left side.  Then, write the phenotypic ratio.


T = Tall
G = Green Pod
Y = Yellow Seed
S = Smooth Seed
P = Purple Flower

t = Short
g = Yellow Pod
y = Green Seed
s = Wrinkled Seed
p = White Flower


1.  TTGG  x  ttgg

2. TtGg  x  TtGg


3.  GgYy  x  ggYy

4. Ssgg  x  ssGg



5.  PpGg  x  PpGg

6. ppGG  x  PPgg


7.  TtSs  x  Ttss

8. ttss  x   TtSs
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phenotype ratios:
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