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Life Science: Genetics - Punnett Square             (WS#6S120)                     
 

Section # 1 – Study Material 
 
Name:                                                                   Date:      
 

 One reason people study genetics is to predict the likelihood that someone 

will inherit a particular trait. This probability exercise is used by breeders 

developing plants and pets but has also been used to trace genetic traits in 

families. 

 Reginald Punnett understood that each parent provides two alleles for any 

given gene from the gamete (egg or sperm cell). These alleles can be homozygous 

(both recessive or both dominant) or heterozygous (one dominant and one 

recessive). The alleles from each parent can combine independently to create 

genetic variation in the population. By examining all the possible combinations of 

these expressed alleles (the genotype), the probability that a particular trait is 

carried or expressed can be determined. 

 The beauty of using the Punnett Square 

is that it can be used to determine the 

probability of an expressed trait over 

multiple generations. This process, known as 

the monohybrid cross uses the Punnett 

Square to solve for probability.  

 Begin with a grid of perpendicular lines. Place the genotype of one parent 

across the top and that of the other parent along the side, as shown. Fill in the 

boxes with the possible combinations from each parent. In this case, if one pea 

plant contributes yellow seeds (YY) and the other contributes green seeds (GG), 
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100% of the first generation offspring will be heterozygous (YG).  Since it is 

known that yellow seeds are dominant over green seeds, it is most likely that all 

the seeds will be yellow. If these offspring are allowed to pollinate, crossing YG 

with YG, 75% of the offspring will express yellow seeds with 25% offspring 

homozygous (YY), 25% will be homozygous for green seeds (GG), and 50% will be 

heterozygous (YG). 

 

Scientific terms to know 

Expressed – seen 

Genotype – genetic information 

Heterozygous – one dominant and one recessive allele 

Homozygous – two of the same alleles 

Probability – the likelihood that something will occur 
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Life Science: Genetics - Punnett Square             (WS#6S120)                     
 

Section # 2 – Quiz 
 

Name:                                                                   Date:      
 
 

Test your knowledge! Use what you have just learned to answer the questions 
below. 
 

1. In pea plants, round seeds (R) are dominant to wrinkled (w) seeds. Given two 
plants that are heterozygous for seed shape, what percent of offspring 
should have round seeds? 
(a) 0% 

(b) 25% 

(c) 50% 

(d) 75% 

 
2.  In fur seals, long whiskers (W) are dominant to short whiskers (w). Given 

one parent homozygous and one heterozygous for long whiskers, what 
percent of offspring are expected to have long whiskers? 
(a) 0% 

(b) 50% 

(c) 75% 

(d) 100% 

 
Select the best word to complete the statement: 

3. A gene with two of the same alleles is  ___ (heterozygous or homozygous) 

for the trait. 

4. A phenotype ratio of 3:1 in the offspring is expected when two organisms are 

___ (heterozygous or homozygous) for a single trait. 
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Life Science: Genetics - Punnett Square             (WS#6S120)                     
 

Section # 2 – Quiz 
 

Use the scenario to answer the following questions: 
 
In a given animal, brown eyes (B) are dominant over blue (b). A brown-eyed male 
and a blue-eyed female have three offspring. Two of the offspring have brown 
eyes and one has blue.  

5. What is the genotype of the female? ________ 

6. What is the genotype of the male? ________ 

7. What percent of offspring would be expected to have blue eyes? ________ 

 
Deafness in dogs is caused by a recessive gene (d). A kennel owner wants to use a 
particular dog for breeding.  

8. If the female can hear, what are her possible gametes? ________ 

9. What must be the gametes of the male to make sure that all the offspring 

can hear? ________ 

10. If two hearing dogs were both Dd, what percent of their offspring would be 

expected to be deaf? ________ 
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Life Science: Genetics - Punnett Square             (WS#6S120)                     
 

Section # 3 – Experiment/Activity 
 
Name:                                                                   Date:      
 
 

Predict the Outcomes of Genetic Crosses 
 
Materials: 

Coins 
Paper to record outcomes of each toss 

 
Steps: 

1. Work with one other person. Obtain 1 coin each. 

2. The two partners toss the coins simultaneously 100 times. Record the result 

of each toss (ex: 2 heads, head / tail, tail / head, 2 tails) on a data table. 

3. Calculate the ratio of the outcomes. Record your ratio in the smallest (under 

10) whole numbers. 

 
Analysis: 

1. Which part of the procedure step 2 represented meiosis? 

2. Which part of procedure step 2 represented fertilization? 

3. What are the gametes you are working with in the procedure? 

4. Within your 100 “offspring” what are the two types of homozygotes? How 

many of each type are there? 

5. How many heterozygotes are there in the offspring? 

6. What are the three phenotypes within your offspring? 

7. Why are there more heterozygotes? 
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Life Science: Genetics - Punnett Square             (WS#6S120)                     
 

Section # 2 – Quiz – ANSWER SHEET 
 

Test your knowledge! Use what you have just learned to answer the questions 
below. 
 

1. In pea plants, round seeds (R) are dominant to wrinkled (w) seeds. Given two 
plants that are heterozygous for seed shape, what percent of offspring 
should have round seeds? 
(a) 0% 
(b) 25% 
(c) 50% 
(d) 75% 

 
2. In fur seals, long whiskers (W) are dominant to short whiskers (w). Given one 

parent homozygous and one heterozygous for long whiskers, what percent of 
offspring are expected to have long whiskers? 
(a) 0% 
(b) 50% 
(c) 75% 
(d) 100% 

 
Select the best word to complete the statement: 

3. A gene with two of the same alleles is  ___ (heterozygous or homozygous) 
for the trait. 

4. A phenotype ratio of 3:1 in the offspring is expected when two organisms are 
___ (heterozygous or homozygous) for a single trait. 
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Life Science: Genetics - Punnett Square             (WS#6S120)                     
 

Section # 2 – Quiz – ANSWER SHEET 
 

Use the scenario to answer the following questions: 
 
In a given animal, brown eyes (B) are dominant over blue (b). A brown-eyed male 
and a blue-eyed female have three offspring. Two of the offspring have brown 
eyes and one has blue.  

5. What is the genotype of the female? bb 

6. What is the genotype of the male? Bb 

7. What percent of offspring would be expected to have blue eyes? 50% 

 
Deafness in dogs is caused by a recessive gene (d). A kennel owner wants to use a 
particular dog for breeding.  

8. If the female can hear, what are her possible gametes? DD or Dd 

9. What must be the gametes of the male to make sure that all the offspring 

can hear? DD 

10. If two hearing dogs were both Dd, what percent of their offspring would be 

expected to be deaf? 25% 
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Life Science: Genetics - Punnett Square             (WS#6S120)                     
 

Section # 3 – Experiment/Activity - ANSWER SHEET 
 

Predict the Outcomes of Genetic Crosses 
 
Background:  Genetics is largely affected by probability. When meiosis segregates 
alleles into separate gametes, the process is random. When fertilization produces 
new genetic combinations, this also is a random process. 

The product rule is used to determine the probability of two independent 
events occurring simultaneously. The probability of two events occurring at the 
same time is the product (one times the other) of the probabilities of each event. 

For example, if two F1 heterozygotes, both Aa reproduce, you can use the 
product rule to determine the probability of producing any particular genotype in 
the F2 offspring. A gamete from a heterozygous individual, Aa, has a 0.5 
probability of containing the A allele, and a 0.5 probability of containing the a 
allele. Here are the probabilities of genotypes in the F2 offspring: 
 
AA = (0.5) (0.5) = 0.25  aA = (0.5) (0.5) = 0.25 
Aa = (0.5) (0.5) = 0.25   aa = (0.5) (0.5) = 0.25 
 
Notice that there are two independent ways of getting a heterozygous offspring; 
aA or Aa; therefore, these two probabilities are added. (0.25 + 0.25 = 0.5). The 
final ratio of 0.25 : 0.50 : 0.25, or 1:2:1, is the same as that found in the Punnett 
square of a monohybrid cross. 
 
Analysis: 

1. recording the outcome of the tosses. 
2. tossing the coins 
3. heads and tails 
4. homozygotes are heads/heads and tails/tails 
5. heterozygotes are heads/tails and tails/heads 
6. phenotypes are heads, tails, and heads/tails 
7. there more heterozygotes because the results of heads/tails and 

tails/heads are added together. 
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Science & Society: Carbon Footprint   (WS#6S235)      
 

Section # 1 – Study Material 
 
Name:                                                                   Date:      
 

Have you ever walked in the sand and left footprint? Well, humans leave another 
type of footprint, though it is not visible like when we walk in the sand. A carbon 
footprint is a measure of the impact that our activities have on the environment, 
particularly climate change.  The carbon footprint relates to the amount of 
greenhouse gases produced in our day to day activities through the use of 
electricity, heating, and even transportation.  

A carbon footprint is made up of two parts, the primary footprint and the 
secondary footprint.  The primary footprint is a measure of our direct emissions 
of CO2 from the burning of fossil fuels, use of electricity, and transportation.  
We have direct control over these by what we do. The secondary footprint is the 
measure of indirect CO2 emissions from the whole lifecycle of products we use. 
This basically means the more we buy, the more emissions that will be caused on 
our behalf. 

 

Reducing your carbon footprint is important so that future generations will be 
born into a world that is safe and green. To help reduce your carbon footprint you  

The graph below shows primary emissions (PE) and secondary emissions (SE). 
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may have to have your parents help, but you can be a solid reminder. Some of the 
easiest ways to reduce your carbon footprint is to turn down the central heat by 
one or two degrees, turn down the water heater by a degree or two, and have your 
parents do all their shopping in one trip each week or month. You can reduce your 
own footprint by turning off electrical appliances when not in use.  These include 
your computer, television, DVD player, cell phone, and iPod. If you help with the 
laundry or use the dishwasher, make sure you only do full loads to save water, 
electricity, and detergent. Also if you make tea or cocoa on the stove, only run the 
water you need, no point in being wasteful. If possible you can even bike or walk to 
your friend’s houses instead of having someone drive you.  

Reducing your secondary footprint is also simple, but affects your buying habits.  
Some of the things you can do to reduce your secondary footprint include buying 
foods that are in season locally, drinking tap water instead of bottled water, buy 
local fruits & veggies or grow your own,  and recycle as much as possible. What 
other ways could you help the environment and reduce your carbon footprint? 

Reducing your carbon footprint may not seem important right now, but future 
generations will thank you for your consideration. 

 
Scientific terms to know 

Carbon Footprint – measure of the impact that our activities have on the earth, 
especially the climate 
Primary Footprint – measure of direct emissions of CO2 
Secondary Footprint – measure of indirect emissions of CO2 
Emissions – the production and discharge of something 
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Science & Society: Carbon Footprint   (WS#6S235)      
 

Section # 2 – Quiz 
 

Name:                                                                   Date:      
 

Answer each of the following by filling in the blank with a vocabulary word. 
 
1. Heating your home is an example of one way that we leave a  
 
_______________________ __________________________. 
 
2. Buying clothes or gadgets made in factories is an example of how we leave a 
 
_______________________ __________________________. 
 
3. When CO2 _________________________ are discharged from businesses 
 
it can be bad for the environment. 
 
4. The measure of our impact on the environment is also known as a  
 
_________________________ _________________________. 
 
Answer the following questions. 
 
5. Overall, __________________________ emissions are larger than 
 
____________________ emissions, based on the chart. 
 
6. List three ways in which direct emissions of CO2 are created. 
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7. What total percentage of CO2 emissions are indirect? 
 
 
 
 
 
8. What total percentage of CO2 emissions are direct? 
 
 
 
 
 
 
9. What could happen if too many greenhouse gases build up over time? 
 
 
 
 
 
 
10. What are three ways in which you can help reduce your carbon footprint? 
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Science & Society: Carbon Footprint   (WS#6S235)      
 

Section # 3 – Experiment/Activity 
 
Name:                                                                   Date:      
 
 

 
Educator Notes 
 
Activity: Calculating Your Carbon Footprint 
 
You Will Need: 
         Paper 
         Computer Access/Internet Access  
 
 
Procedure: 
 
Visit http://www.carbonfootprint.com/calculator.aspx 
 
Have students read through what information must be found before using the 
calculator. Allow students a few days or nights to gather the information from 
parents. 
 
Crunch the numbers to see what level of carbon footprint you have. 
 
Have students create a graph showing each families carbon footprint levels for 
comparison. 
 
Conclusions: Students will learn how much of an impact their families have on the 
environment in comparison to others. 
 
Try This: Find one way in which each child is willing to help reduce their own 
carbon footprint. 

 
 



 
www.schoolsupplement.com   (all year-round enrichment) 
Copyright © by Prodigy Education Resources, LLC. All Rights Reserved. 	

Science & Society: Carbon Footprint   (WS#6S235)      
 
 

Section # 2 – Quiz – ANSWER SHEET 
 

Answer each of the following by filling in the blank with a vocabulary word. 
 
1. Heating your home is an example of one way that we leave a  
 
primary footprint. 
 
2. Buying clothes or gadgets made in factories is an example of how we leave a 
 
secondary footprint. 
 
3. When CO2 emissions are discharged from businesses 
 
it can be bad for the environment. 
 
4. The measure of our impact on the environment is also known as a  
 
carbon footprint. 
 
Answer the following questions. 
 
5. Overall, _secondary__ emissions are larger than 
 
_primary___ emissions, based on the chart. 
 
6. List three ways in which direct emissions of CO2 are created. 
Answers will vary: burning of fossil fuels, use of electricity, and forms of 
transportation 
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7. What total percentage of CO2 emissions are indirect? 
54% 
 
8. What total percentage of CO2 emissions are direct? 
46% 
 
9. What could happen if too many greenhouse gases build up over time? 
The environment could potentially change temperature if enough greenhouse 
gases built up over time.  A change in temperature could make some areas 
impossible to live in due to eat and could affect wildlife survival in those 
areas. 
 

 

 
 
10. What are three ways in which you can help reduce your carbon footprint? 
Answers will vary: Take fewer shopping trips, buy local foods that are in 
season, turn down the heat by one or two degrees on the water heater. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The environment could potentially change temperature if enough greenhouse 
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Each Science Topic 
includes 3 sections

Section 1: Reading Material: A high interest, easy 
readability article that introduces the objective with an 

engaging fiction or non-fiction passage.  This study 
material is fun to read!  

Section 2: Quiz: “Test Your Knowledge” section with 
multiple question types

Section 3: Experiment/Activity: An experiment or activity 
relevant to each objective.  These use a student-centered 
approach to learning by allowing the student to conduct 

a hands-on activity.  
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