
    

Section

 

1 

 

Mendel’s Work

 

Objectives

 

After this lesson, students will be able to 

 

C.3.1.1

 

Describe the results of Mendel’s 
experiments.

 

C.3.1.2

 

Identify what controls the 
inheritance of traits in organisms.

Target Reading Skill

 

Outlining

 

Explain that using an outline 
format helps students organize information 
by main topic, subtopic, and details.

 

Answer

 

Check students’ outlines to make sure they 
include significant details. The beginning of 
the outlines should resemble the following:

I. Mendel’s Experiments 
A. Crossing Pea Plants
 1. crossed plants with contrasting traits
 2. used only purebred plants

Teaching Resources

 

•

 

Transparency C24

Preteach

 

Build Background 
Knowledge

 

Family Resemblances

 

Invite students to share observations they 
have made about the physical similarities 
and differences among family members. Ask: 

 

Have you ever wondered why some family 
members look very similar while others 
look very different? 

 

(Many students will have 
considered this in one way or another.)

 

 
Encourage students to share their ideas 
about the inheritance of traits in families. Be 
alert for misconceptions students might 
have, and address these throughout the 
section.

 

Skills Focus

 

Inferring

 

Time

 

10 minutes

 

Materials

 

none

 

Expected Outcome

 

The mother cat’s 
coat is gray and has a tiger pattern. The 
kitten’s coat is orange and has a tiger 
pattern.

 

Think It Over

 

 Students will probably 
infer that the father may have orange fur. 
They may infer that the kitten has 
inherited its color from the father.

L1L1

1 Mendel’s Work

Reading Preview
Key Concepts
• What were the results of 

Mendel’s experiments, or 
crosses?

• What controls the inheritance 
of traits in organisms?

Key Terms
• heredity   • trait   • genetics
• fertilization   • purebred   • gene
• alleles   • dominant allele   
• recessive allele   • hybrid

Target Reading Skill
Outlining  As you read, make an 
outline about Mendel’s work. Use 
the red headings for the main ideas 
and the blue headings for the 
supporting ideas.

In the mid nineteenth century, a priest named Gregor Mendel
tended a garden in a central European monastery. Mendel’s
experiments in that peaceful garden would one day revolution-
ize the study of heredity. Heredity is the passing of physical
characteristics from parents to offspring.

Mendel wondered why different pea plants had different
characteristics. Some pea plants grew tall, while others were
short. Some plants produced green seeds, while others had yel-
low seeds. Each different form of a characteristic, such as stem
height or seed color, is called a trait. Mendel observed that the
pea plants’ traits were often similar to those of their parents.
Sometimes, however, the plants had different traits from those
of their parents.

Mendel experimented with thousands of pea plants
to understand the process of heredity. Today, Mendel’s
discoveries form the foundation of genetics, the scien-
tific study of heredity.

What Does the Father Look Like?
1. Observe the colors of the kitten in the photo. Record the 

kitten’s coat colors and pattern. Include as many details as 
you can.

2. Observe the mother cat in the 
photo. Record her coat color 
and pattern.

Think It Over
Inferring  Based on your 
observations, describe what you 
think the kitten’s father might 
look like. Identify the evidence 
on which you based your 
inference.

I. Mendel’s experiments

   A. Crossing pea plants

   B.

   C.

Mendel’s Work

Gregor 
Mendel  

 � 

L1L1
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Differentiated Instruction

Instruct

 

Mendel’s Experiments

 

Teach Key Concepts

 

Understanding Mendel’s Crosses

 

Focus

 

Tell students that every living thing 
has traits inherited from its parents. Until 
the work of Mendel, people did not 
understand how traits were passed from 
parents to offspring.

 

Teach

 

Ask: 

 

What is a purebred organism? 

 

(The offspring of many generations that have 
the same trait)

 

 Ask: 

 

What did Mendel find 
when he crossed purebred tall plants with 
purebred short plants? 

 

(The offspring were 
all tall.) 

 

When Mendel crossed the 
offspring, or F

 

1 

 

generation, with one 
another, was the trait for shortness lost? 
Explain. 

 

(No; some of the offspring were tall, 
and some were short.)

 

Apply

 

Ask: 

 

Are the plants in the F

 

1 

 

generation purebred plants? 

 

(No; they were 
not all identical to the parent plants.) 

 

learning modality: visual

 

Independent Practice
Teaching Resources

 

•

 

Guided Reading and Study 
Worksheet: 

 

Mendel’s Work

 

 

 

Student Edition on Audio CD

L2

L2

 

English Learners/Beginning

 

Vocabulary: Prior Knowledge

 

Write the word 

 

trait

 

 on the board, and 
say the word aloud. Show pictures of 
organisms in the text. Point to a few of 
them and say, for example, “This cat has 
the trait of black fur.” Have students point 
to other traits. Then have them name the 
traits in Figure 3.

 

learning modality: 
visual

L1

 

English Learners/Intermediate

 

Vocabulary: Science Glossary

 

Have students list and define the Key 
Terms in their science glossaries in English 
and in their native language, and include 
drawings. Students can add other terms to 
create a genetics dictionary, such as 

 

factor, 
self-pollination,

 

 and 

 

cross

 

.

 

learning 
modality: verbal

Monitor Progress L2

 

Writing

 

Have students describe how 
fertilization takes place in a pea plant.

 

Answer

 

Figure 1

 

He removed the pollen-producing 
structures (stamens) from the flower.

L2

1     To prevent self-
pollination, Mendel 
removed the pollen-
producing structures 
from a pink flower.

3     The egg cells in the pink 
flower were then fertilized 
by sperm from the white 
flower. After a time, peas 
formed in the pod.

2     He used a brush to remove 
pollen from a white flower 
on another plant. He brushed 
this pollen onto the pink flower.

Mendel’s Experiments
Figure 1 shows a pea plant’s flower. The flower’s petals sur-
round the pistil and the stamens. The pistil produces female sex
cells, or eggs. The stamens produce pollen, which contains the
male sex cells, or sperm. A new organism begins to form when
egg and sperm join in the process called fertilization. Before
fertilization can happen in pea plants, pollen must reach the
pistil of a pea flower. This process is called pollination.

Pea plants are usually self-pollinating. In self-pollination,
pollen from a flower lands on the pistil of the same flower.
Mendel developed a method by which he cross-pollinated, or
“crossed,” pea plants. To cross two plants, he removed pollen
from a flower on one plant. He then brushed the pollen onto a
flower on a second plant.

Crossing Pea Plants  Suppose you wanted to study the
inheritance of traits in pea plants. What could you do? Mendel
decided to cross plants with contrasting traits—for example, tall
plants and short plants. He started his experiments with pure-
bred plants. A purebred organism is the offspring of many gen-
erations that have the same trait. For example, purebred short
pea plants always come from short parent plants.

FIGURE 1

Crossing Pea Plants
Gregor Mendel crossed pea plants 
that had different traits. The 
illustrations show how he did 
this.  Interpreting Diagrams  How 
did Mendel prevent self-
pollination?
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Observing Pistils and Stamens 

 

Materials

 

tulip or lily flower, hand lens, 
small blunt-tipped scissors

 

Time

 

15 minutes

 

Focus

 

Remind students that the pistil 
produces female sex cells and the stamens 
produce pollen, which contains male sex 
cells.

 

Teach

 

Have students observe the intact 
flower with a hand lens, then snip apart the 
pistil and stamens with scissors and examine 
these parts individually. Ask students to 
draw a labeled diagram of the flower and its 
parts, and compare their diagrams with 
Figure 1.

 

Apply

 

Ask: 

 

Why are self-pollinating 
plants a better choice for studying 
inheritance?  

 

(

 

Because it is easier to obtain 
purebreeding plants from them.)

 

 

 

learning 
modality: kinesthetic

 

Dominant and 
Recessive Alleles

 

Teach Key Concepts

 

Factors That Control Inheritance

 

Focus

 

Remind students that the trait of 
shortness did not disappear in the F

 

1

 

 
generation of pea plants.

 

Teach

 

Explain that the factors that control 
traits exist in pairs. One factor can hide the 
other factor. Ask: 

 

What are the factors that 
control inheritance of traits? 

 

(Genes) 

 

What 
are alleles? 

 

(The different forms of a gene.) 

 

What is a dominant allele? 

 

(An allele whose 
trait always shows up in the organism when it 
is present) 

 

What kind of allele can be hidden 
when a dominant allele is present? 

 

(A 
recessive allele) 

 

What kind of alleles does a 
hybrid organism have? 

 

(Both a dominant 
allele and a recessive allele)

 

Apply

 

 Ask: 

 

Why were purebred pea plants 
important for Mendel’s experiments? 

 

(They 
have two identical alleles for a gene, so in a 
cross, each parent contributes one allele, 
making the inheritance pattern easier to 
detect.) 

 

learning modality: logical/
mathematical

L2

L2

Tall Short

Tall Tall Tall Short

TallTall

P Generation

F1 Generation

F2 Generation

The F1 Offspring  In one experiment, Mendel crossed pure-
bred tall plants with purebred short plants. Scientists today call
these parent plants the parental generation, or P generation.
The offspring from this cross are the first filial (FIL ee ul) gen-
eration, or the F1 generation. The word filial comes from filia
and filius, the Latin words for “daughter” and “son.”

In Figure 2, notice that all the offspring in the F1 genera-
tion were tall. Even though one of the parent plants was short,
none of the offspring were short. The shortness trait seemed
to disappear!

The F2 Offspring  When the plants in the F1 generation
were full-grown, Mendel allowed them to self-pollinate. Sur-
prisingly, the plants in the F2 (second filial) generation were a
mix of tall and short plants. The shortness trait had reap-
peared, even though none of the F1 parent plants were short.
Mendel counted the tall and short plants. About three fourths
of the plants were tall, while one fourth were short.

Experiments With Other Traits  Mendel also crossed pea
plants with other contrasting traits. Compare the two forms of
each trait in Figure 3. In all of Mendel’s crosses, only one
form of the trait appeared in the F1 generation. However,
in  the F2 generation, the “lost” form of the trait always
reappeared in about one fourth of the plants.

What did Mendel observe about the F2 plants?

FIGURE 2

Results of a Cross
When Mendel crossed purebred tall-stemmed 
plants with purebred short-stemmed plants, the 
first-generation offspring all had tall stems. Then 
he allowed the first-generation plants to self-
pollinate. About 75 percent of the offspring had 
tall stems, and about 25 percent had short stems.  
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Less Proficient Readers

 

Mapping Key Terms

 

 Help students 
make a concept map in which they show 
the relationships among the key terms in 
this section. Ask them to include the 
definitions on the map. You may wish to 
pair students with more proficient readers 
to construct the map.

 

learning modality: 
visual

 

Gifted and Talented

 

Describing the Scientific Method

 

 
Challenge students to create a poster on 
which they identify Mendel’s question and 
hypothesis and outline his experimental 
design. Groups can also include a 
summary of their opinions about Mendel’s 
procedures.

 

learning modality: visual

 

Use Visuals: Figure 3

 

Pea Plant Crosses

 

Focus

 

Remind students that the traits in pea 
plants have two distinct forms.

 

Teach

 

Direct students’ attention to the trait 
of seed shape. Ask: 

 

What does it mean for 
this trait to be dominant? 

 

(If a plant has two 
alleles for round or one allele for round and 
one for wrinkled, you would get a pea plant 
that has a round seed shape.)

 

Apply

 

Have students choose a pea trait and 
use the symbols for alleles to diagram the 
crosses that Mendel made.

 

learning 
modality: visual

 

Inferring the Parent Generation

 

Materials

 

F

 

2

 

 ear of corn with purple and 
yellow kernels (available from science supply 
companies)

 

Time

 

15 minutes

 

Focus

 

Explain that the ears were produced 
by F

 

2

 

 generation plants. The purple color is 
controlled by the dominant allele, and yellow 
is controlled by the recessive allele.

 

Teach

 

Give each small group an ear of corn. 
Challenge them to trace the inheritance of 
the dominant and recessive alleles for kernel 
color by working backward from the F

 

2

 

 ear 
to the F

 

1

 

 cross and finally to the parental 
cross. 

 

(F

 

1

 

 parents: both purple

 

 

 

(—

 

Pp; 

 

P 
parents: one purple

 

 

 

—

 

PP, 

 

one yellow

 

 

 

—

 

pp

 

)

 

Apply

 

Ask: 

 

What kind of corn can you 
conclude looks like what you normally eat? 

 

(Yellow corn, which has two recessive alleles, 
(

 

pp

 

)) learning modality: logical/
mathematical

Monitor Progress L2

Skills Check Have students compare and 
contrast dominant and recessive alleles.

Answers
Figure 3 Dominant

The “lost” form of the trait 
reappeared in about one-
fourth of the plants.

L2

Dominant and Recessive Alleles
Mendel reached several conclusions on the basis of his experi-
mental results. He reasoned that individual factors, or sets of
genetic “information,” must control the inheritance of traits in
peas. The factors that control each trait exist in pairs. The
female parent contributes one factor, while the male parent
contributes the other factor. Finally, one factor in a pair can
mask, or hide, the other factor. The tallness factor, for example,
masked the shortness factor.

Genes and Alleles  Today, scientists use the word gene for
the factors that control a trait. Alleles (uh LEELZ) are the dif-
ferent forms of a gene. The gene that controls stem height in
peas, for example, has one allele for tall stems and one allele for
short stems. Each pea plant inherits two alleles from its par-
ents—one allele from the egg and the other from the sperm. A
pea plant may inherit two alleles for tall stems, two alleles for
short stems, or one of each.

An organism’s traits are controlled by the alleles it inher-
its from its parents. Some alleles are dominant, while other
alleles are recessive. A dominant allele is one whose trait
always shows up in the organism when the allele is present. A
recessive allele, on the other hand, is hidden whenever the
dominant allele is present. A trait controlled by a recessive
allele will only show up if the organism does not have the dom-
inant allele. Figure 3 shows dominant and recessive alleles in
Mendel’s crosses.

FIGURE 3
Mendel studied several traits in 
pea plants.
Interpreting Diagrams  Is yellow 
seed color controlled by a 
dominant allele or a recessive 
allele?

Controlled
by Dominant
Allele

Controlled
by Recessive
Allele

Round

Wrinkled

Yellow

Green

Gray

White

Smooth

Pinched

Green

Yellow

Side

End

Tall

Short

Traits
Seed

Shape
Seed 
Color

Seed Coat
Color

Pod
Shape

Pod
Color

Flower
Position

Stem
Height

Genetics of Pea Plants

L3
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Observing Crosses in Fruit Flies

Materials 2 Drosophila melanogaster 
cultures—wild-type and ebony, culture vials 
and plugs, Drosophila media, nonether 
anesthesia kit, hand lens, paint brush, white 
index card, marking pen (Note: Drosophila 
cultures are available from science supply 
companies.)

Advance Preparation
Set up the parental cross about two weeks in 
advance by placing 2 to 3 ebony males with 2 
to 3 wild-type virgin females in each of three 
vials. To collect virgin females, remove all 
adult flies from the culture vial. Then, within 
4 to 6 hours, collect the newly emerged 
females. Females have pointed abdomens 
with stripes almost to the end. Males have 
rounded abdomens that are black at the end. 
Anesthetize flies to sort them and to set up 
the crosses. Place vials on their sides until the 
flies wake up. Remove parent flies from the 
vials when pupae begin to develop. When F1 
adults begin to emerge, remove the flies daily 
to prevent F2 offspring from mixing with F1 
offspring. Dispose of flies in a jar of mineral 
oil. Empty this “morgue” into a garbage 
disposal.

Time 20 minutes

Focus Review that a recessive trait can show 
only if two recessive alleles for the trait are 
present in a gene.

Teach Anesthetize the parent flies and place 
them on index cards for students to examine. 
CAUTION: Students should not work with 
anesthesia. Ask: How do these flies differ? 
(Ebony flies have darker bodies than wild-type 
flies.) Challenge students to predict which 
trait is controlled by a dominant allele and 
which is controlled by a recessive allele. Then 
anesthetize the F1 flies and place them on 
index cards for students to count. Ask: 
Which trait is controlled by a dominant 
allele? (Lighter body color) How do you 
know? (None of the F1 flies have ebony 
bodies.) What body color will F2 flies have? 
(Some will have ebony bodies, but most will 
have lighter bodies.)

Apply Ask students to use symbols for 
alleles to write out the cross that you have 
demonstrated and the cross that would 
produce an F2 generation. learning 
modality: logical/mathematical

Skills Focus Predicting

Materials none

Time 5 minutes

Tips Have students write out the crosses 
using L for the dominant allele and l for 
the recessive allele.

Expected Outcome The F1 offspring will 
all have long wings. The F2 generation will 

produce three fourths with long wings and 
one fourth with short wings.

Extend Have students determine what 
kind of cross would produce half the 
offspring with long wings and half with 
short wings. (A hybrid fruit fly and a 
purebred short-winged fruit fly) learning 
modality: logical/mathematical

In pea plants, the allele for tall stems is dominant over the
allele for short stems. Pea plants with one allele for tall stems
and one allele for short stems will be tall. The allele for tall
stems masks the allele for short stems. Only pea plants that
inherit two recessive alleles for short stems will be short.

Alleles in Mendel’s Crosses  In Mendel’s cross for stem
height, the purebred tall plants in the P generation had two
alleles for tall stems. The purebred short plants had two alleles
for short stems. The F1 plants each inherited an allele for tall
stems from the tall parent and an allele for short stems from
the short parent. Therefore, each F1 plant had one allele for tall
stems and one for short stems. The F1 plants are called hybrids.
A hybrid  (HY brid) organism has two different alleles for a
trait. All the F1 plants are tall because the dominant allele for
tall stems masks the recessive allele for short stems.

When Mendel crossed the F1 plants, some of the offspring
in the F2 generation inherited two dominant alleles for tall
stems. These plants were tall. Other F2 plants inherited one
dominant allele for tall stems and one recessive allele for short
stems. These plants were also tall. The rest of the F2 plants
inherited two recessive alleles for short stems. These plants
were short.

Symbols for Alleles  Geneticists use letters to represent
alleles. A dominant allele is represented by a capital letter. For
example, the allele for tall stems is represented by T. A recessive
allele is represented by the lowercase version of the letter. So,
the allele for short stems would be represented by t. When a
plant inherits two dominant alleles for tall stems, its alleles are
written as TT. When a plant inherits two recessive alleles for
short stems, its alleles are written as tt. When a plant inherits
one allele for tall stems and one allele for short stems, its alleles
are written as Tt.

FIGURE 4
Black Fur, White Fur  
In rabbits, the allele for black 
fur is dominant over the allele 
for white fur.  Inferring  What 
combination of alleles must 
the white rabbit have?

Predicting
In fruit flies, long wings are 
dominant over short wings. 
A scientist crossed a 
purebred long-winged male 
fruit fly with a purebred 
short-winged female.  Predict 
the wing length of the F1 
offspring. If the scientist 
crossed a hybrid male F1 fruit 
fly with a hybrid F1 female, 
what would their offspring 
probably be like?

L3

L2
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Monitor Progress L2

Answers
Figure 4 Two recessive alleles

It is a dominant allele.

Assess

Reviewing Key Concepts
1.  a. Tall and short  b. All of the plants in 
the F1 generation were tall. You might expect 
some of the offspring to be short like one of 
the parent plants.  c. The F2 generation was 
75% tall and 25% short, while the F1 
generation was 100% tall. Individual sets of 
genetic information must control the 
inheritance of traits in peas. These factors 
exist in pairs.
2.  a. Dominant allele: an allele in which a 
trait always shows up when the allele is 
present; recessive allele: an allele in which a 
trait is masked whenever the dominant allele 
is present  b. If the plant has two dominant 
alleles for stem height (TT), then it is tall. If 
the plant has two recessive alleles for stem 
height (tt), it is short. If the plant is a hybrid 
(Tt), it is tall.  c. No, a short plant has two 
recessive alleles (tt); hybrids have two 
different alleles for a trait (Tt). A hybrid 
would appear tall because the tall allele is 
dominant.

Reteach
With the class, construct the crosses for the 
F1 and F2 generation for a particular trait. 
Identify the dominant and recessive alleles.

Performance Assessment
Writing Have students summarize Mendel’s 
experiments and his conclusions about the 
inheritance of traits.

Teaching Resources

• Section Summary: Mendel’s Work
• Review and Reinforce: Mendel’s Work
• Enrich: Mendel’s Work

Gardens and Heredity        Many 
seeds available in stores, such as foxgloves 
and lupines, are hybrids. Planting the seeds 
produced by the flowers of hybrid plants 
can result in offspring with traits that 
appear different from the original plants. 
Some plants will appear the same as the 
parent plants.

Keep Students on Track  Check 
that students have constructed their 
paper pets and that students have 
correctly assigned pairs of alleles based 
on the traits they chose. The dominant 
alleles for the four traits are B (blue 
skin), R (round eyes), T (triangular 
nose), and P (pointed teeth). Make 
sure the numbers of male and female 
pets are equal.

L1

L2

b. Relating Cause and Effect  Explain how 
dominant and recessive alleles for the trait of 
stem height determine whether a pea plant 
will be tall or short.

c. Applying Concepts  Can a short pea plant 
ever be a hybrid for the trait of stem height? 
Why or why not? As part of your explanation, 
write the letters that represent the alleles for 
stem height of a short pea plant.

Section 1 Assessment

Target Reading Skill Outlining  Use the 
information in your outline about Mendel’s 
work to help you answer the questions below.

Reviewing Key Concepts
1. a. Identifying  In Mendel’s cross for stem 

height, what contrasting traits did the pea 
plants in the P generation exhibit?

b. Explaining  What trait or traits did the 
plants in the F1 generation exhibit? When 
you think of the traits of the parent 
plants, why is this result surprising?

c. Comparing and Contrasting  Contrast 
the offspring in the F1 generation to the 
offspring in the F2 generation. What did 
the differences in the F1 and F2 offspring 
show Mendel?

2. a. Defining  What is a dominant allele? 
What is a recessive allele?

FIGURE 5
The Mendel Medal  
Every year, to honor the memory 
of Gregor Mendel, an outstanding 
scientist is awarded the Mendel 
Medal.  

1

Significance of Mendel’s Contribution  Mendel’s discov-
ery of genes and alleles eventually changed scientists’ ideas about
heredity. Before Mendel, most people thought that the traits of
an individual organism were simply a blend of their parents’
characteristics. According to this idea, if a tall plant and a short
plant were crossed, the offspring would all have medium height.

However, when Mendel crossed purebred tall and purebred
short pea plants, the offspring were all tall. Mendel’s experi-
ments demonstrated that parents’ traits do not simply blend in
the offspring. Instead, traits are determined by individual, sep-
arate alleles inherited from each parent. Some of these alleles,
such as the allele for short height in pea plants, are recessive. If
a trait is determined by a recessive allele, the trait can seem to
disappear in the offspring.

Unfortunately, the importance of Mendel’s discovery was
not recognized during his lifetime. Then, in 1900, three differ-
ent scientists rediscovered Mendel’s work. These scientists
quickly recognized the importance of Mendel’s ideas. Because
of his work, Mendel is often called the Father of Genetics.

If an allele is represented by a capital letter, what 
does this indicate?

Gardens and Heredity Some gardeners save 
the seeds produced by flowers and plant them 
in the spring. If there are gardeners in your 
family, ask them how closely the plants that 
grow from these seeds resemble the parent 
plants. Are the offspring’s traits ever different 
from those of the parents? 

L1
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Introduce the Procedure 
• Have students read through the entire 

procedure. Then review with them what 
each trait looks like. Refer students to the 
photos in the text, or find examples of 
each trait among the class. Tell students 

that curly hair includes wavy hair or any 
hair that is not straight.

• Make sure students know how to use 
the circle of traits in Part 2. Point out how 
to use the color-coding, starting at the 
center of the circle.

Take a Class Survey

Prepare for Inquiry
Key Concept
Human traits are controlled by dominant 
and recessive alleles, causing many different 
combinations of traits among a group of 
people.

Skills Objectives
Students will be able to
• develop hypotheses about whether traits 

controlled by dominant alleles are more 
common than traits controlled by 
recessive alleles

• interpret data about certain traits 
controlled by dominant and recessive 
alleles in humans

• draw conclusions about the frequency and 
the variation of certain traits in the class

Class Time 40 minutes

Teaching Resources

• Lab Worksheet: Take a Class Survey

Advance Planning
Gather mirrors, or invite students to bring 
some from home. You might wish to make 
photocopies of the circle chart and the data 
table.

Alternative Materials
If you do not have mirrors, students can 
observe one other.

Guide Inquiry
Invitation
Ask: Why do you think people often look 
very similar to other family members, but 
also different? (Students should realize that 
children inherit both dominant and recessive 
alleles from each parent. The combination of 
these alleles determines the child’s physical 
appearance.)

Take a Class Survey
Problem
Are traits controlled by dominant alleles more 
common than traits controlled by recessive alleles?

Skills Focus
developing hypotheses, interpreting data

Materials
• mirror (optional)

Procedure
PART 1 Dominant and Recessive Alleles

1. Write a hypothesis reflecting your ideas about 
the problem. Then copy the data table.

2. For each of the traits listed in the data table, 
work with a partner to determine which trait 
you have. Circle that trait in your data table.

3. Count the number of students in your class 
who have each trait. Record that number in 
your data table. Also record the total num-
ber of students.

PART 2 Are Your Traits Unique?

4. Look at the circle of traits on the opposite 
page. All the traits in your data table appear 
in the circle. Place the eraser end of your pen-
cil on the trait in the small central circle that 
applies to you—either free ear lobes or 
attached ear lobes.

5. Look at the two traits touching the space your 
eraser is on. Move your eraser onto the next 
description that applies to you. Continue using 
your eraser to trace your traits until you reach 
a number on the outside rim of the circle. 
Share that number with your classmates.

Analyze and Conclude
1. Observing  The traits listed under Trait 1 in 

the data table are controlled by dominant 
alleles. The traits listed under Trait 2 are con-
trolled by recessive alleles. Which traits con-
trolled by dominant alleles were shown by a 
majority of students? Which traits controlled 
by recessive alleles were shown by a majority 
of students?

For: Data sharing
Visit: PHSchool.com
Web Code: ced-3031

Free ear lobe  Widow’s peak  Cleft chin  Dimple  

Attached ear lobe  No widow’s peak  No cleft chin  No dimple  

PHSchool.com

L2
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Troubleshooting the Experiment 
• Monitor students as they work to make 

sure they correctly identify each trait.
• The class can record their results on a large 

data table on the chalkboard by writing 
their initials in the appropriate columns.

Expected Outcome
Students will show a great variation in traits. 
Few, if any, will have the same number on 
the circle of traits.

Analyze and Conclude
1. One trait controlled by a dominant allele 
that is usually more common is free earlobes. 
Some traits controlled by recessive alleles 
that are usually more common include 
smooth chin, straight hair, no widow’s peak, 
and no mid-finger hair. However, any class’s 
results may vary from the overall population 
patterns because of the small sample size.
2. Answers will vary, but usually few or no 
students have the same number when six 
traits are studied. The more traits that are 
considered, the smaller the chance that any 
two people in a class will have the same 
number. Even siblings, except identical 
twins, have different combinations of traits.
3. Answers will vary, but answers should 
include examples from the lab to explain that 
neither traits controlled by dominant alleles 
nor traits controlled by recessive alleles are 
automatically more common in a 
population.

Extend Inquiry
Design an Experiment Students’ 
hypotheses will vary. Possible hypothesis: A 
group of related people will share more 
numbers on the circle of traits than a group 
of unrelated people. Student experiments 
can follow the same procedure as this lab, 
except students would observe the traits in 
people from a single family.
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Data Table

A
B
C
D
E
F

Trait 1
Free ear lobes
Hair on fingers
Widow’s peak
Curly hair
Cleft chin
Smile dimples

Number Trait 2
Attached ear lobes
No hair on fingers
No widow’s peak
Straight hair
Smooth chin
No smile dimples 

Number
Total Number of Students 

2. Interpreting Data How many students ended 
up on the same number on the circle of 
traits? How many students were the only 
ones to have their number? What do the 
results suggest about each person’s combina-
tion of traits?

3. Developing Hypotheses  Do your data sup-
port the hypothesis you proposed in Step 1? 
Write an answer with examples.

Design an Experiment
Do people who are related to each other show 
more genetic similarity than unrelated people? 
Write a hypothesis. Then design an experiment to 
test your hypothesis. Obtain your teacher’s permis-
sion before carrying out your investigation.
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