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Lesson Plan: Wonder Genetics 
By: Kyla Rightmer and Darby Feldwinn 
Inspired By: Wonder by R.J. Palacio 
 
Target Grade: 5th  
  
Teacher Prep Time: 20 min 
  
Lesson Time: 2 hours and 50 minutes (Not including Part 0). (We recommend doing this lesson over 3 
days. On Day 1 do Part 1, Day 2 Parts 2 and 3, and Day 3 Part 4.)  

• Part 0: Wonder Read Aloud or Class Read 
○ ~7 hours 

• Part 1: Traits 
○ 10 min – Beginning Thoughts 
○ 50 min - How are Traits Inherited? 

• Part 2: Probability of Traits 
○ 10 min - Introduction 
○ 10 min - Calculating Probabilities 
○ 10 min - Punnett Square 

• Part 3: Testing Our Model 
○ 15 min - Simulation 
○ 15 min - Simulation Analysis 

• Part 4: Via’s and August’s Possible Children 
○ 15 min - Introduction 
○ 25 min - Via’s Future Children 
○ 10 min - August’s Future Children 
○ 25 min - Comparing Results to Book 

  
Where This Lesson Fits in: 

This lesson is a science extension for the book, Wonder by R.J. Palacio. This book should be read to 
the class or by the class prior to doing this lesson (as long as you are through page 106, you can 
start the lesson). This lesson prepares students for 6th grade, where they learn about how traits are 
passed down by both sexual and asexual reproduction (MS-LS3-2). 

 
Lesson Overview: 

Students use passages from Wonder to determine how a trait (August’s deformity) is passed from 
parents to children. With guidance, they develop a model that explains how and why August got his 
facial deformity. In addition, the model allows for students to predict the probability that a set of 
parents, with known alleles, will have a child with the deformity. 

  
Learning Objectives: 

• Students will know that each parent gives one allele (piece of genetic information) to their child, 
and depending on the two alleles the child receives, the child might or might not display the trait. 

• Students will be able to make mathematical predictions about the probability of parents passing 
down a trait to their child. 
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NGSS: 
• Performance Expectation 

o MS-LS3-2: Develop and use a model to describe why asexual reproduction results in 
offspring with identical genetic information and sexual reproduction results in offspring 
with genetic variation. 

▪ This lesson is in preparation for the 6th grade PE above. 
• Science and Engineering Practice 

o #5 Mathematics and Computational Thinking 
▪ Mathematical and computational thinking in 3–5 builds on K–2 experiences and 

progresses to extending quantitative measurements to a variety of physical 
properties and using computation and mathematics to analyze data and compare 
alternative design solutions.  

• Organize simple data sets to reveal patterns that suggest relationships. 
• Disciplinary Core Idea - Preparation for the following 6th grade DCIs 

o LS1.B Growth and Development of Organisms 
▪ Animals engage in behaviors that increase the odds of reproduction. An organism’s 

growth is affected by both genetic and environmental factors. 
o LS3.A Inheritance of Traits 

▪ Genes chiefly regulate a specific protein, which affect an individual’s traits.  
o LS3.B Variation of Traits 

▪ In sexual reproduction, each parent contributes half of the genes acquired by the 
offspring resulting in variation between parent and offspring. Genetic information 
can be altered because of mutations, which may result in beneficial, negative, or no 
change to proteins in or traits of an organism. 

• Cross Cutting Concept 
o #2 Cause and Effect 

▪ In grade 3-5, students routinely identify and test causal relationships and use these 
relationships to explain change. They understand events that occur together with 
regularity might or might not signify a cause and effect relationship.  

• Common Core State Standard 
o RI.5.3 Reading: Informational Text (While Wonder is not an informational book, the section 

that we are examining is scientific text and not based on fiction, and thus considered 
informational text.) 

▪ Explain the relationships or interactions between two or more individuals, events, 
ideas, or concepts in a historical, scientific, or technical text based on specific 
information in the text. https://www.cde.ca.gov/re/cc/ 

o RI.5.8 Reading: Informational Text 
▪ Explain how an author uses reasons and evidence to support particular points in a 

text, identifying which reasons and evidence support which point(s). 
  

 
Materials Needed: 

• Wonder by R.J. Palacio (1 class copy or class set) 
• Student worksheet (1 per student + 1 class worksheet) 
• Brown paper lunch bag (1 per student) 
• Clear marble (1 per student) 
• Colored marble (1 per student) 
• Analysis table (1 per student) 
• Document camera 

  
  

https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
https://www.cde.ca.gov/re/cc/
https://www.cde.ca.gov/re/cc/
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Teacher Prep: 
Part 0:  

• Have the book Wonder available. 
Part 1:  

• Printout the worksheet. 
Part 3:  

• Get simulation bags ready by placing one clear marble and one colored marble in each brown paper 
lunch bag. 

Part 4: 
• Print and cut out analysis table.  

  
 Lesson Sequence: 
* For this activity we recommend that students have a partner to check in with. In Part 3, there is a 
simulation in which students will have to work with a partner, so it is helpful if they are already sitting next 
to each other. 

Part 0: Wonder 

~7 
 hours 

Reading 
• Read Wonder by R.J. Palacio aloud to students or have students read the book. 

o As an alternative, students can watch the movie. 
o This lesson can be done after reading through page 106. 

Part 1: Traits 

10 
 minutes 

Beginning Thoughts 
• Pass out worksheets to students. 
• Keep one worksheet to be the class worksheet. This will be put under the document 

camera to record student answers as they complete the activity. 
• Tell students, “A trait is a quality or characteristic of an individual. For example, 

brown hair or blue eyes.” 
• Have students fill in questions 1-3 on their worksheet on their own. Then have them 

share their answer with a partner. After, have students share their answers with the 
class. Try to encourage a variety of answers and record some of their responses in 
the class worksheet. 

o For question 1, make sure that students understand that some traits you can 
see, like your height, and some you cannot, like your personality. 

o For question 3, students might say that traits are both inherited and come 
from the environment. If they do, make sure that they understand that some 
traits (like personality) can be affected by the environment, but there are 
some traits (like eye color) that are not affected by the environment.  

40 
 minutes 

How are Traits Inherited? 
• Read the excerpt from Wonder that is given in the worksheet (pages 1 and 2). 

Remind the class that this part of the text is from Via’s perspective. 
• Ask the class, “Is August’s deformity a trait?” 

o ESR: Yes 
• Record this in the class worksheet for question 4 while students record it on their 

worksheet. 
• Tell students, “The book refers to August's condition as a deformity, so this is the 

term we will use in this activity. However, there is nothing wrong with what August 
has, and we know he had no control over it. If we all were the same, then the world 
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would be boring. We are using this term, not out of disrespect, but to keep 
continuity with the book.” 

• Have students talk with a partner about how August got his facial deformity. Then, 
have them share their thoughts with the class and record the class consensus 
answer for question 5 on the class worksheet while students record it on their own 
worksheet. 

o If students had brought up that traits come from the environment, ask them, 
“Did the environment affect August’s deformity?” 

▪ ESR: No. 
• In pairs, have students discuss what it means about his parents’ genetic makeup if in 

fact August got his facial deformity from his parents. After allowing them to talk in 
pairs, have a class discussion. By the end of the discussion, make sure students 
understand that August’s parents must have the genetic information for the facial 
deformity even though they do not show the deformity. Record this on the class 
worksheet under question 6 while students record it on their worksheet. 

• Read question 7 to the class: “Peoples’ genetic material is stored in sections of DNA 
called genes. Each gene will determine how a specific trait (ex: face freckles) is 
displayed. Each gene carries two pieces of genetic material. These pieces are known 
as alleles. Alleles code for the different version of the trait (ex: freckles or no 
freckles).” Draw a picture of a gene and label the alleles in the gene. Then, guide 
students to draw the following picture.  

 
• For question 8, tell students, “The trait we will be exploring is August’s facial 

deformity. This trait has two alleles which are the facial deformity or no-facial 
deformity. We will use a filled-in circle to represent the facial deformity allele and 
an empty circle to represent the no-facial deformity allele.” Fill this in on the class 
worksheet while students fill it in on their worksheet. 

• Have students individually go through and fill out whether each member of August’s 
immediate family shows the deformity in question 9. Then, have students share 
their answers and record them on the class worksheet. As a class, work together to 
determine what alleles must be in the genes of each member of August’s immediate 
family. Make sure by the end of the discussion that students understand that a 
person will only show the facial deformity if they get two alleles for the facial 
deformity. If they get one allele for the deformity and one for no deformity, then 
they will not have the deformity, but carry the genetic information for the 
deformity. In addition, make sure that they understand that there are two possible 
allele combinations for Via. 

• Have students discuss with a partner about where August’s two alleles came from 
and what this mean about how genetic information is passed down from parents to 
children. Then have them share their thoughts with the class. Make sure students 
understand that August got one allele each from of his parents (question 9) and this 
is what happens for all traits (question 10). Record these on the class worksheet 
while students record them on their own worksheet. 

• Read question 12 to students: “A recess is a small space created by building part of 
the wall farther back from the rest.” Have them identify the recessed door and circle 
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it on their worksheet while you circle it in the class worksheet. Ask students, “If I 
stood in both doorways, what doorway would it be harder to see me in?” 

o ESR: It would be harder to see you in the recessed doorway. 
• Have students discuss in pairs why they think that August’s facial deformity is called 

a recessive trait. Then, have them share their thoughts with the class and record the 
class consensus answer in the class worksheet while students copy it into their 
worksheets. 

• Read the excerpt from Wonder that is given in the worksheet on page 3. Discuss as a 
class if the description matches the model of inheritance that the class has been 
developing (question 14). Then, write the class consensus answer in the class 
worksheet while students write it on their worksheet. 
o If students are struggling with this because Via said that she is a carrier, ask 

students, “Did Via provide any evidence/data that she is a carrier?” Make sure 
students realize that Via never said that she was tested so we are not sure if 
anyone confirmed that she is a carrier and according to the model that was 
developed it is possible for her not to be a carrier. 

• As a class, go over what you learned about heredity from Part 1. The review should 
include the following: 

o People have genes, which have two alleles. 
o Alleles are the version of the trait. 
o It is possible to carry an allele but not show it. 
o Each parent passes down one allele to their children. 

Part 2: The Probability of Traits 

10 
 minutes 

Introduction 
• Ask students, “What did we learn last time about how traits are passed down?” 

o ESR: People have at least two alleles per trait. People can carry an allele for a 
trait, but not exhibit the trait. Parents pass down one allele each to their 
children. 

• Summarize student answers in question 15 on the class worksheet while students 
copy this onto their worksheet. 

• Have students tell you what they already know about Isabel, Nate, August, and Via’s 
genes, and fill out the table in question 16 on the class worksheet while students fill 
it in on their worksheet. 

o Make sure that students understand that if a person has one allele for the 
facial deformity and one allele for no facial deformity, it does not matter if 

they put the carrier allele in for allele 1 or allele 2 (e.g.: genetically, ⚪⚫ 

and ⚫ ⚪ are the same thing). 

10 
 minutes 

Calculating Probabilities 
• Have students work with partners to try to fill in the table for question 16. 
• Have students share the possible alleles that children of Isabel and Nate could have, 

and state whether or not those alleles would result in the child showing the facial 
deformity. Record these on the class worksheet. 

o There is an extra row in this table that will not be filled out. Students should 
understand that there are only four options. 

• As a class, determine the fraction of future children of Nate and Isabel that are 
predicted to show the deformity. Then, fill in the response on the class worksheet 
while students fill it in on their worksheet.  
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10 
 minutes 

Punnett Square 
• Tell students, “Geneticists do exactly what we just did to calculate the fraction of 

children that they expect will have a certain trait given the traits of the parents, but 
they use a box to help with their calculations.” 

• Show students how to make the box and put the traits that the parents have on the 
outside of the box. Remind students that it does not matter if they write Isabel’s and 

Nate’s traits as ⚪⚫ or ⚫ ⚪ because they are genetically equivalent. 
• Then, show students how to fill in the center of the box. 
• In each square of the box write a “Y” if the child would show the deformity and a “N” 

if the child would not show the deformity. 
• Use the box to calculate the fraction of future children that would be expected to 

have the deformity or not have the deformity. 
• Have students confirm that this agrees with their results from question 17. 
• Tell students, “What we just made is known as a Punnett square.” Fill this in on the 

class worksheet while students copy it onto their worksheet. 

Part 3: Testing Our Model 

15 
 minutes 

Simulation 
•  Tell students, “We will now check our model to see how accurate it is. In partners, 

you will decide who is Isabel, and who is Nate. You will each get a bag that contains 
two marbles. These marbles represent alleles and the bag represents the gene. The 
colored marbles represent the allele for the facial deformity and the clear marbles 
represent the allele for no facial deformity. Since Nate and Isabel are carriers but do 
not show the deformity, there is one of each marble in the bags. If a colored marble 
is pulled from the bag, then the allele for the facial deformity is passed down to the 
child. If a clear marble is pulled from the bag, then the allele for no facial deformity 
is passed down to the child. During the simulation you each will pull out a marble 
from your bag. You will fill your results out in the table for question 19 on page 5. 
You will then use the alleles to determine if the child will show the deformity or 
not.” After you have explained this to students, have one student model with you 
what they will do and fill in the top row of the table in the class worksheet. 

• As a class, fill out question 18 with the expected fraction, equivalent fraction (out of 
12), and the predicted number of children the simulation will give on the class 
worksheet while students fill it in on their worksheet. 

• Pass out the bags with marbles and have students complete the simulation, question 
20. Then, have students fill in question 21 and 22 to help them analyze their data 
from the simulation. 

15 
 minutes 

Simulation Analysis 
•  Have groups report out the fraction of their children that had the deformity and 

that did not have the deformity. Only record unique fractions in the table for 
question 23 in the class worksheet, and have students write these on their own 
worksheets. 

• Have a class discussion about why everyone did not get the exact same probabilities 
and why these do not (all) match exactly with the predicted model. Fill in questions 
24-26 as a class. Make sure by the end of the conversation, students know that the 
model only gives predicted fractions and the actual number of children could 
deviate from these fractions. The more children parents have (the more trials of the 
simulation that you do), the closer the values should be to the fractions in the 
model. 
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o To help students understand why having more data gets fractions that are 
closer to the predicted values, ask students, “Who is the first child that 
Isabel and Nate had?” (ESR: Via) “After having Via what was the fraction of 

children that had the deformity?” (ESR: 
0

1
). Point out that this is far from the 

1

4
 predicted from the model. Ask students, “What was the fraction of children 

that Isabel and Nate had with the deformity once August was born?” (ESR: 
0

2
). Tell them that this is as far off as when there was one child and explain 

their data which had many more children in it was much closer to the 

predicted value of 
0

4
. 

Part 4: Via’s Possible Children 

5 
 minutes 

Introduction 
• Have students share what they did and learned the previous day. Ask students, 

“How are traits passed down, and can we predict the likelihood that a child will 
have a given trait?” 

o ESR: Parents pass down one allele each to their child. If we know the alleles 
of the parents, we can use a Punnett square to determine all possible 
combinations of the alleles that can be passed down. This allows us to 
determine the fraction of their children we would expect to show the trait. 

• If Punnett squares have not been brought up already, make sure to review them. 
Redraw the Punnett square for Isabel and Nate, including writing “N” and “Y” for if 
the child would or would not have the facial deformity. Also make sure that students 
understand that if the child does not show the deformity they still could be a carrier 
of the deformity and this happens when they get the same alleles as Nate and Isabel. 
In addition, review the fraction of the children that would have the deformity and 

how to get a percentage from the fraction. For Nate and Isabel 
1

4
 (25%) of their 

children would show the deformity, 
2

4
 (50%) of their children would be carriers, and 

1

4
 (25%) of their children would not be carriers of the allele for the deformity at all. 

 
• Ask students, “Are the percentages that we just calculated guaranteed?” 

o ESR: No, when people actually have a child the percentages could differ. The 
more children that are in the study, the closer the percentage would be to 
the predicted percentage. 

• Pass out an analysis table to each student. 
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• Tell students, “We will be calculating the chance that Via’s and August’s children will 
be born with the facial deformity, using all possible allele combinations for their 
future partners. This is the same thing that Via did in the book. While I read this 
section to you I want you to box the partners that Via is talking about and underline 
the probabilities that Via comes up with.” 

• Read the excerpt from Wonder, page 7 of the worksheet, aloud to the class. Students 
should follow along on their worksheets. Pause after each paragraph and ask what 
students have boxed and underlined. Then, record these on the class worksheet. In 
addition, have students fill in their analysis table, discussing each match that Via 
considered. After paragraph 2, the following should be filled out in the analysis 
table: 

 
● When you get to paragraph 4 and read “countless doctors have drawn tic-tac-toe 

grids for my parents over the years,” stop and ask students, “What is Via talking 
about?” 

○ ESR: Punnett squares. 
● When you get to paragraph 4 and read “they can forecast the odds, but they can’t 

guarantee them,” stop and ask students, “Why is Via saying this?” 
○ ESR: Just like our simulations, we did not get the exact predicted numbers.  

10 
 minutes 

Via’s Future Children 
• Direct students to page 8 of their worksheets. Tell them, “We will be creating 

Punnett squares to show the different possibilities for Via’s children. We will use 
those Punnett squares to calculate the chances, based on Via’s possible future 
partners.” 

• Ask students, “What do we know about Via’s genetic makeup?” 
o ESR: She might or might not be a carrier. 

• Tell students, “Because we do not know Via’s genetic makeup, we will complete two 
sets of Punnett squares, one for if she is a carrier, and one for if she is not a carrier. “ 

• Do the first Punnett square as a class (Via being a carrier and having a child with a 
person who does not carry the trait). Remind students that the parent’s alleles go on 
the outside of the square and the children’s alleles are in the middle. If the allele is 
for the deformity we will represent it with a black circle and if the allele is not for 
the deformity we will represent it with a white circle. On the class worksheet, fill in 
the first Punnett square, including putting “Y” in the box of the alleles that would 
cause the child to show the deformity and an “N” in the box of the alleles that would 
not cause the child to not show the deformity. Then have students copy this into 
their worksheets. 

• Fill in the fraction and percentage of Via and her partner having a child with the 
deformity, being a carrier but not showing the deformity, and of not being a carrier 
in the class worksheet while students copy this onto their worksheets. 
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• Ask students, “How many of the four boxes represent a child that would have the 
deformity?” 

o ESR: 0. 

o Fill in the top fraction and percentage line to the right to show that 
0

4
 chance 

of having the deformity, which equals 0%.  
• Repeat the process for having a child who is a carrier but does not show the 

deformity, and for a child who is not a carrier. 
• Then, go through and fill in the parent alleles for the other two Punnett squares on 

that page. 
• Have students work with a partner to fill out the next two Punnett squares and 

calculate the fraction and percent of children who will have each set of alleles. While 
students are doing this, fill in the Punnett squares on the class worksheet so that 
students will be able to check their work. Do not put the class worksheet under the 
document camera until the majority of students are finished. Have students tell you 
what fraction and percentage of children will have each set of alleles, and record 
this on the class worksheet. 

• Have students turn to page 9 and tell students, “We will now repeat the process but 
we will assume that Via is not a carrier.” 

• As a class fill in all of the parent alleles.  
• Have students work with a partner to fill out the Punnett squares and calculate the 

fraction and percent of children that will have each set of alleles. While students are 
doing this, fill in the Punnett squares on the class worksheet so that students will be 
able to check their work. Do not put the class worksheet under the document 
camera until the majority of students are finished. Have students tell you what 
fraction and percentage of children will have each set of alleles, and record this on 
the class worksheet.  

15 
minutes 

August’s Future Children 
• Direct students to page 10 in their worksheet. Tell them, “We will be creating 

Punnett squares to show the different possibilities for August’s children.” 
• As a class fill in all of the parent alleles.  
• Have students work with a partner to fill out the Punnett squares and calculate the 

fraction and percent of children that will have each set of alleles. While students are 
doing this, fill in the Punnett squares on the class worksheet so that students will be 
able to check their work. Do not put the class worksheet under the document 
camera until the majority of students are finished. Have students tell you what 
fraction and percentage of children will have each set of alleles, and record this on 
the class worksheet.  

20 
minutes 

Comparing Results to Book 
• Have students get their analysis table out and tell them, “We will now use our 

Punnett squares to see if the fiction writing in the book is accurate or not.”  
• Have students find the Punnett square that describes Via having a child with a 

partner that is a carrier and then have them fill in the table. Ask students, “Does this 
data match our math?” 

o ESR: Yes, as long as Via is a carrier. 
• Have students find the Punnett square that describes August having a child with a 

partner that is not a carrier and then have them fill in the table. Ask students, “Does 
this data match our math?” 

o ESR: Yes 
• Have students find the Punnett square that describes August having a child with a 
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partner that is a carrier and then have them fill in the table. Ask students, “Does this 
data match our math?”  

o ESR: No 
• Ask students, “What is not in agreement?” 

o ESR: August’s children will have a 50% chance of showing the deformity 
where the book said it would be 25%. In addition, none of August’s children 
will not be a carrier and the book said this number would be 25%. 

• Have students circle the numbers that are not in agreement. 
• Have students tape the analysis table into the worksheet. 
• Have students individually use this information to fill in questions 31-33. Then, 

have them share their answers with their partner. Afterwards, have them share 
their answers with the class and put the class consensus answers on the class 
worksheet. 

• Have students individually fill in question 34. Then, invite them to share their 
answers with the class. 

o For this question there are two answers. In both cases Via needs to be a 
carrier. But she could have had a child with a person that showed the 
deformity or had a child with a person that is only a carrier. Make sure that 
students understand both of these cases by the end of the discussion. In 
addition, make sure that they understand Via would be more likely to have a 
child with a deformity if her partner showed the deformity. 

• Ask students, “What did the Wonder book teach us about traits?” 
o ESR: Parents pass down traits to their children. You can carry a trait and not 

physically display that trait. This is known as a recessive trait. If you know 
the genetic information that the parents carry, you can predict the 
probability of traits in their children. These predictions are just probabilities 
and the actual percentages can deviate from the predicted values. 
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Example Student Work: 
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