Genetice and Cells Activity Bag
Wilbur’s and Wilma’s Family: Teacher Guide

In this two-day activity, Wilbur and his girlfriend, Wilma, are two fictitious aliens who are interested in what
their offspring might look like. Students speculate about what their offspring might be like if they had children.
To do this, students will use Punnett squares to examine possible allele combinations and how they would
appear in the phenotypes of the next generation. In Part 2, students will flip a coin to choose alleles and then
create pictures of possible offspring from Wilbur and Wilma.

Part 1 - Wilbur’s and Wilma’s Family
Materials for the whole class

e Ability to project from the website
o Google Slide Deck
o  Wilbur and Wilma Genetic Test Results
o Wilbur and Wilma Possible Offspring Traits
Materials for groups of 2 students (18 packets are included with SAP)
e Wilbur and Wilma Genetic Test Results
e 2 Wilbur and Wilma Possible Offspring Traits, one for each student

Procedure:

1. Say “An alien spaceship landed last night on the school’s football field. Two of the aliens, Wilbur
and his girlfriend Wilma, are interested in getting married and having a family. However, Wilma
is concerned about what her children might look like after seeing Wilbur’s family. She and Wilbur
need your help in letting them know what they might expect their children to look like."

2. Project the Google Slide Deck and show the pictures of Wilbur and Wilma. Ask the students to look
them over and predict what features they would expect their children to have. Discuss as a class.

3. Say: “In order to help Wilbur and Wilma determine what their children might look like, genetic
testing was done, and here are the results.” Hand out the Wilbur and Wilma Genetic Test Results
sheet.

4. Say: “Using these genetic test results and a Punnett square, we can predict which characteristics
their children could have. We can also predict the likelihood that a particular characteristic might
show up. As you know, the Punnett square is a diagram used by scientists to determine the
probability of an offspring having a particular genotype.” Hand out Wilbur and Wilma - Possible
Offspring Traits, one to each student.

5. Project Wilbur and Wilma Possible Offspring Traits, and say "We are going to start with the Mouth
trait." As a class, go through the following procedure:

Remind students that they used a Punnett Square during the Human Traits lesson.

a. Fill in the genotypes for Wilbur and Wilma first (from the genetics test results).

b. From this information, fill in the possible sex cells that each can create. Remind students about
meiosis from the previous exercise.

c. Show the class how to complete the Punnett square. Explain that each box in the square is one
possible outcome that can be created from the two parents.

d. Analyze the cross and complete the percentages in the spaces provided. Students may need to be
reminded how to calculate the percentages.

6. Say, “Next we are going to look at the antler trait.” Go through the following procedure:

a. Fill in the genotypes for Wilbur and Wilma first. Ask, “What do you notice about the genotypes
that is different from the previous example?” The students should say the genotypes have small
letters. Explain that the superscript, the small letters, mean that these traits are codominant.
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Co-dominance, also known as incomplete dominance, is where neither trait is dominant over the
other, so what is expressed is a blending of the two traits.
b. From this information, fill in the possible sex cells that each can create.
Show the class how to complete the Punnett square.
d. Analyze the cross and complete the percentages in the spaces provided. Have students look at the
bottom of Wilbur’s and Wilma’s Genetic Test Results to determine what phenotypes Wilbur and
Wilma could produce. ABAP would be large antlers, ASAS would be short antlers, and APAS
would be medium antlers, a blending of the traits. Both Wilbur and Wilma have A®PAS, which
produces the blended trait: medium antlers.

7. Repeat the same procedure for each trait.

8. Before you begin the eyebrows trait, explain that while conducting the genetic testing, it was determined
that the eyebrows are a way to determine the sex of an alien. Aliens with large eyebrows are always
girls, while boys always have small eyebrows. The genotypes function the same as in humans. Males are
XY and females are XX.

Content Connection:
Ask the students to use the information in the Punnett squares to write a short paragraph explaining to Wilbur
and Wilma what they might expect their children to look like.

e

Part 2: Wilbur and Wilma’s Child
Materials for the whole class

e Ability to project from the website
o Google Slide Deck
o Picture Frames with Head Shapes worksheets
o Tape - provided by teacher
Materials for groups of 2 students
o Completed Wilbur and Wilma - Possible Offspring Traits
2 Wilbur’s and Wilma’s Child worksheet, they will make two aliens (one at a time)
2 Alien Traits Cut-Out sheet, they will make two aliens (one at a time)
1 nickel
1 glue stick - provided by teacher
e Scissors - provided by teacher
Procedure:

1. Make sure the students have their completed Wilbur and Wilma - Possible Offspring Traits from Part 1.

2. Hand out the Wilbur’s and Wilma’s Child worksheet. Instruct one student in each pair to play the role of
Wilma and the other to play the role of Wilbur. Give each pair a nickel.

3. Say, "Let's look at Antlers first. What is Wilbur's genotype for antlers? A®AS. These alleles are
heterozygous. Heterozygous means there are two different alleles. Because it is heterozygous, the
person who is Wilbur will flip the nickel." Have the students playing Wilbur flip the nickel. "If your
nickel landed on heads, write A® in the chart where it says Wilbur gives. If your nickel landed on
tails, write AS." This represents the allele you gave to your offspring.

4. Repeat this process for Wilma's Antlers.

Wilma is also heterozygous, so the student playing Wilma will flip the nickel.

5. Say, "Look at what Wilbur gave and what Wilma gave on your sheet. That is the child's genotype
for Antlers. Write what the child's phenotype would be based on their genotype." Remind
students that this trait is codominant, so there are 3 different phenotypes rather than two. Use
Wilbur and Wilma’s Genetic Test Results Sheet to determine phenotypes.

Students could have any of the following depending on how they flipped their penny: ABAP - large,
branched, APAS- medium, not branched, ASAS - short, not branched

6. For each trait, students will complete the chart. Remind students that each parent can only give one
allele. If a parent is heterozygous, the students will have to flip the nickel to decide which allele will be
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passed on to the child. If the parent is homozygous, they will not have to flip a nickel. They can only
give one allele. The code for heads and tails is provided for each trait on the worksheet.
Explain that homozygous means the alleles are the same.

7. After both alleles for each trait have been determined, students should fill in the genotype and the
phenotype of the child.

8. Once the whole worksheet is complete, students will construct the new child by cutting out the
appropriate traits from the Alien Traits cut-out sheet and gluing them to the picture frame worksheet that
has the correct head shape. Students will need to ask you for the correct head shape.

9. Have each pair of students tape their potential offspring to the board for the whole class to see.

10. Hold a brief discussion about all the different children that could come from the same parents. Can the
students find any two children that are identical?

Content Connection:

1. Have each pair of students create a second child to increase the sample size and collect results from
multiple classes.

2. Have the class compare individual traits to the respective Punnett squares. For example, the Punnett
square for the ear trait predicted that 50% of the offspring would have pointed ears and 50 % would have
rounded ears. Is that reflected in the students’ results?

3. This is a good time to reinforce ideas about probability. Were the class results exactly the same as the
Punnett squares predicted? How close were they? How far oft? If they are not exactly the same, is this
wrong? Typically, the larger the sample size, the closer the numbers will be to the Punnett squares.
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