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Section

4

Worms

Worms

Reading Preview

Objectives
After this lesson, students will be able to
B.1.4.1 Identify the three main phyla of
worms.
B.1.4.2 Describe the characteristics of each
worm phylum.

Target Reading Skill
Using Prior Knowledge Explain that using
prior knowledge helps students connect
what they already know to what they are
about to read.
Answers
Possible answers:
What You Know
1. Worms are long and skinny.
2. Live in the ground, digest soil
3. Are slimy and wriggly
What You Learned
1. Worms have bilateral symmetry.
2. May be flat
3. Some live in water
4. May be parasites
5. Have a nervous system

Key Concepts
• What are the three main phyla of
worms?

• What are the main characteristics
of each phylum of worms?

Key Terms
• parasite • host
• free-living organism
• scavenger • anus
• closed circulatory system

Target Reading Skill
Using Prior Knowledge Before
you read, write what you know
about worms in a graphic
organizer like the one below. As
you read, write what you learn.
What You Know
1. Worms are long and skinny.
2.

What Does a Flatworm Look Like?
1.

Your teacher will give you a planarian, a kind of
flatworm. Pick the worm up with the tip of a small
paintbrush. Place it carefully in a container. Use a dropper to
cover the planarian with spring water.
2. Observe the planarian with a hand lens for
a few minutes. Describe how the planarian
moves. Draw a picture of the planarian.
3. Return the planarian to your teacher,
and wash your hands.
Think It Over
Observing How does a planarian
differ from a sponge?

You might think that all worms are small, slimy, and wriggly.
But many worms do not fit that description. Some worms are
almost three meters long and are as thick as your arm. Others
look like glowing, furry blobs. Worms may glide through water
or climb around with paddle-like bristles. Still others are very
small and live underwater in tubes cemented to rocks.

What You Learned
1.
2.

Characteristics of Worms
There are many kinds of worms, all with their own characteristics. Biologists classify worms into three major phyla—
flatworms, roundworms, and segmented worms. Flatworms
belong to the phylum Platyhelminthes (plat ee HEL minth eez);
roundworms belong to the phylum Nematoda; segmented
worms belong to the phylum Annelida.

Teaching Resources

• Transparency B9

Preteach
Build Background
Knowledge

L1

Worms Around Us
Ask students if they have ever used worms as
fishing bait or dug up worms in a garden.
Encourage students to share any
observations they have made about the
appearance and behavior of worms. Then,
ask: What words would you use to describe
worms? (Sample answer: Slimy, creepy,
crawly) Inform students that in this section,
they will learn about the characteristics and
nature of worms.

FIGURE 19
Giant Earthworm
A giant Gippsland earthworm
can grow to be more than
1 meter long. It is one of approximately 1,000 earthworm species
found in Australia.

L1
Skills Focus Observing
Materials bottled water, hand lens, live
planarian, plastic dropper, small
paintbrush, small transparent container
or Petri dish
Time 15 minutes
Tips Ask students to discuss how the
planarians behave. Have them sketch the
planarian and make notes of what they

see. Verify that students note the bilateral
symmetry of planarians.
Expected Outcome Planarians should
react visibly to being touched.
Think It Over Suggest students refer to
Section 3. Planarians have bilateral
symmetry and distinct head and tail ends.
Sponges are asymmetrical and do not have
head and tail ends.
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FIGURE 20
Three Phyla of Worms
The three major phyla of
worms are flatworms,
roundworms, and
segmented worms.
Observing How are the
body shapes of these three
types of worms similar?

Instruct

Characteristics of
Worms
Roundworm 
Long, round body
Flatworm 
Long, flat body

Body Structure All worms are invertebrates that

have long, narrow bodies without legs. In Figure 20,
you can compare the body shapes of three types of
worms. Unlike sponges or cnidarians, worms have
bilateral symmetry. Therefore, they have head and tail
ends. In addition, they all have tissues, organs, and
body systems.
Nervous System Worms are the simplest organ-

isms with a brain, which is a knot of nerve tissue
located in the head end. Because a worm’s brain and
some of its sense organs are located in its head end,
the worm can detect objects, food, mates, and predators quickly. It can respond quickly, too. Sense organs
that are sensitive to light, touch, and vibrations pick
up information from the environment. The brain
interprets that information and directs the animal’s
response. For example, if an earthworm on the surface
of the ground senses the vibrations of a footstep, the
worm will quickly return to its underground burrow.
Reproduction Both sexual and asexual reproduction are found in the worm phyla. In many species of
worms, there are separate male and female animals,
as in humans. In other species of worms, each individual has both male and female sex organs. A worm
with both male and female sex organs does not usually fertilize its own eggs. Instead, two individuals
mate and exchange sperm. Many worms reproduce
asexually by methods such as breaking into pieces. In
fact, if you cut some kinds of worms into several
pieces, a whole new worm will grow from each piece.
What type of symmetry do worms have?

Segmented Worm 
Long, round body
made up of linked
segments

Teach Key Concepts

L2

Shapes of Worms
Focus Have students note the shapes of the
worms in Figure 20.
Teach Ask: What distinguishes the three
worms in the figure? (Shape and overall
structure) What are the shapes and overall
structure of the three worms? (Flat, round,
segmented) Point out that the terms
flatworm, roundworm, and segmented worm
describe major visible characteristics of the
groups.
Apply Tell students that they may be
familiar with the worm phyla, even though
they may not realize it. Many students have
observed planarians during school activities,
or they may have a pet that has had worms
(often tapeworms). Roundworms can often
be seen in the soil as tiny, white objects.
Finally, the familiar earthworm, which is
segmented, is very common. learning
modality: visual

Help Students Read

L1

Outlining Have students outline the
section using the red and blue heads. They
can write supporting details below each head
as they read.

Independent Practice

L2

Teaching Resources

• Guided Reading and Study Worksheet:
Worms
Student Edition on Audio CD

Monitor Progress
Answer
Figure 20 Each worm has a long body
without legs.
Bilateral symmetry

L2
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Teach Key Concepts

L2

Tapeworm Life Cycle
Focus Tell students that flatworms can be as
long as 12 meters or so small they are almost
microscopic.
Teach Discuss each stage in the tapeworm
life cycle shown in Figure 22. Remind
students that eating a rabbit is only one way
a dog can become infected. Ask: What are
the parasite and the hosts in this picture?
(Parasite: tapeworm; hosts: dog and rabbit)
Ask: Why are the pictures arranged in a
cycle? (To emphasize that the sequence of
events is continuous)
Apply Ask: Why do you think the
tapeworm must attach itself to the dog’s
digestive system? (Its body is adapted to
absorbing digested food.) learning modality:
visual

PHSchool.com

FIGURE 21
Planarian
Planarians are free-living
flatworms that live in ponds,
streams, and oceans.
Comparing and Contrasting
How does a free-living organism
differ from a parasite?

For: More on worms
Visit: PHSchool.com
Web Code: ced-2014

Students can review worms in an online interactivity.

Teaching Resources

• Transparency B10

PHSchool.com

For: More on worms
Visit: PHSchool.com
Web Code: ced-2014

Flatworms
As you’d expect from their name, flatworms are flat. They
include such organisms as tapeworms, planarians, and flukes.
Although tapeworms can grow to be 10 to 12 meters long,
some other flatworms are almost too small to be seen. All
flatworms share certain characteristics. Flatworms are flat and
as soft as jelly.
Many flatworms are parasites. A parasite is an organism
that lives inside or on another organism. The parasite takes its
food from its host, the organism in or on which it lives. Parasites may rob their hosts of food and make them weak. They
may injure the host’s tissues or organs, but they rarely kill their
host. All tapeworms and flukes are parasites.
In contrast, some flatworms are free-living. A free-living
organism does not live in or on other organisms. Free-living
flatworms may glide over the rocks in ponds, slide over damp
soil, or swim slowly through the ocean like ruffled, brightly
patterned leaves.
Planarians Planarians are free-living flatworms. Planarians
are scavengers—they feed on dead or decaying material. But
they are also predators and will attack any animal smaller than
they are. A planarian feeds like a vacuum cleaner. The planarian glides onto its food and inserts a feeding tube into it. Digestive juices flow out of the planarian and into the food. These
juices begin to break down the food while it is still outside the
worm’s body. Then the planarian sucks up the partly digested
bits. Digestion is completed within a cavity inside the planarian. Undigested food exits through the feeding tube.

Differentiated Instruction
L3
Gifted and Talented
Reaction of Planarian to Light Provide
students with planarians, flashlights,
transparent plastic containers, bottled
water, and dark paper or foil. Have them
place a planarian in the dish and cover it
with a few drops of water. Then, have them

predict how the planarian will react to light
and record their predictions. Have students
cover half the container with paper or foil
and shine the flashlight on the container.
The planarians will move out of the light.
learning modality: visual
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If you look at the head of the planarian shown in Figure 21,
you can see two dots. These dots are called eyespots. The eyespots can detect light but cannot see a detailed image as human
eyes can. A planarian’s head also has cells that pick up odors.
Planarians rely mainly on smell, not light, to locate food.

Flatworms
L3

Tapeworms Tapeworms are one kind of parasitic flatworm.
A tapeworm’s body is adapted to absorbing food from the
host’s digestive system. Some kinds of tapeworms can live in
human hosts. Many tapeworms live in more than one host
during their lifetime. You can see the life cycle of the dog tapeworm in Figure 22. Notice that this tapeworm has two different hosts—a dog and a rabbit.

Planarian Feeding Behavior
Materials bottled water, ground meat, hand
lens, lettuce, live planarian, small plastic
dish, soft paintbrush
Time 45 minutes

How does a scavenger obtain food?

FIGURE 22

Life Cycle of a Dog Tapeworm
The tapeworm is a parasite that lives in
more than one host during its life cycle.
1 Tapeworm larvae can
infect a dog host
when the dog eats an
infected wild animal,
such as a rabbit.

4 The fertilized eggs
get on grass and other
plants eaten by rabbits.
After rabbits eat the eggs,
the larvae hatch out.

2 The immature
tapeworm uses
hooks and suckers
on its head to dig
into the lining of
the dog’s digestive
system.

3 The tapeworm grows as it absorbs food from the
dog’s intestine. Then the tapeworm produces
eggs and sperm. Fertilized eggs leave the
digestive system along with the dog’s wastes.

Focus Tell students they will observe
planarians to draw conclusions about their
food preferences.
Teach Withhold feeding for a day before the
activity to make sure the planarians are
hungry at the start of the activity. Have
students pour water into the dish until the
bottom is completely covered. Then, have
them place a small piece of ground meat and
a piece of lettuce in one side of the dish
about 3 centimeters apart. Students can then
use the paintbrush to place the planarian at
the other side of the dish. Have students
observe how long it takes a planarian to start
moving and whether it moves toward the
lettuce or the meat. (Planarians are mainly
carnivorous.) If the planarians are slow to
respond, place a dark cover over the dish to
reduce ambient light. Leave the cover on for
about 10 minutes. Then, remove it and
observe any movement. Have students wash
their hands after the activity.
Apply Ask: How did the planarian locate
the food? (It detected chemicals from the
food.) Where are its sense organs located?
(At the front end of its body) Is having sense
organs at the front end related to the type
of symmetry the planarian has? (Yes.
Planarians are bilaterally symmetrical. Most
bilaterally symmetrical animals have their
sense organs at the front ends of their
bodies.) learning modality: visual

Monitor Progress

L2

Writing Ask students to list the
distinguishing characteristics of flatworms.
(Bilateral symmetry; a brain; flat bodies; most
are parasitic, but some are predators)
Answers
Figure 21 A free-living organism does not
live in or on other organisms.
Scavengers feed on dead or
decaying material.
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Roundworms

Roundworms
L2

Advancements in Roundworms
Focus Tell students that roundworms are
different from flatworms in ways other
than shape.
Teach Ask: What feature do roundworms
have that has not been observed in animals
studied previously? (A complete digestive
system, having both a mouth and an anus)
Apply Ask: What is the advantage of
having a one-way digestive system? (It
enables the animal’s body to absorb a large
amount of needed substances.) learning
modality: verbal

FIGURE 23
A Roundworm
The transparent body of this
roundworm has been stained for
better viewing under a
microscope.

Skills Focus Interpreting graphs

What is each opening at opposite ends of
a roundworm’s digestive tube called?

Materials graph
Time 15 minutes
Tips Make sure students understand the
relationship between the independent
variable (soil depth) and dependent variable
(number of worms).
Answers
1. in the first centimeter
2. about 87%
3. the deeper the soil, the fewer worms

Address Misconceptions

1. Reading Graphs Where in the soil was the
largest percentage of roundworms found?
L1

Ringworm Infection
Focus Tell students that ringworm infection
is caused by a fungus, not a roundworm.
Teach Ringworm infection is a common
skin infection in children. It is characterized
by a round rash, often on the face. Make sure
that students understand that fungi are in a
different kingdom from roundworms.
Apply Pets may get ringworm, too. They
will lose their hair at the site of the infection.
learning modality: verbal

Roundworm Numbers
Biologists counted all the roundworms living
in a plot of soil. Then they calculated the
percentage that lives in different centimeter
depths of soil. Their results are graphed to the
right.

2. Calculating What is the total percentage of
roundworms found in the first 3-cm depth
of soil?
3. Drawing Conclusions What is the
relationship between the depth of the soil
and the abundance of roundworms in the
soil?

Distribution of Roundworms
50

Percentage of
Roundworms Found

Teach Key Concepts

The next time you walk along a beach, consider that about a
million roundworms live in each square meter of damp sand.
Roundworms can live in nearly any moist environment—
including forest soils, Antarctic sands, and pools of super-hot
water. Most roundworms are tiny and difficult to see, but they
may be the most abundant animals on Earth. Some species are
free-living and some are parasites.
Unlike flatworms, roundworms have cylindrical bodies.
They look like tiny strands of cooked spaghetti that are pointed
at each end. Unlike cnidarians or flatworms, roundworms
have a digestive system that is like a tube, open at both ends.
Food travels in one direction through the roundworm’s digestive system. Food enters at the animal’s mouth, and wastes exit
through an opening, called the anus, at the far end of the tube.
A one-way digestive system is efficient. It is something like
an assembly line, with a different part of the digestive process
happening at each place along the line. Digestion happens in
orderly stages. First, food is broken down by digestive juices.
Then the digested food is absorbed into the animal’s body.
Finally, wastes are eliminated. This type of digestive system
enables the animal’s body to absorb a large amount of the
needed substances in foods.

40
30
20
10
0

0

1

2

3

4

5

6

7

Depth of Soil (cm)

Differentiated Instruction
Special Needs
Digestive Systems Hold up two
cardboard tubes, one open at both ends,
the other sealed at one end. Ask: Which
digestive system(s) does each tube
represent? (Closed—planarian; open—

L1

roundworm) Fill the sealed tube with
marbles. Pass marbles through the open
tube. Stress that one advantage of two
openings is that the animal can eat while
digesting its food. learning modality:
kinesthetic

8
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Segmented Worms

Segmented Worms

If you have ever dug in a garden, you have probably seen
earthworms wriggling through the moist soil. Earthworms are
segmented worms. So are leeches and some sea-floor worms.

Teach Key Concepts

Advancements in Segmented Worms
Focus Tell students that segmented worms
show features not seen in roundworms.
Teach Ask: What kind of circulatory
system does an earthworm have? (Closed)
Describe a closed circulatory system.
(Blood moves within blood vessels.)
Apply Ask: What is the advantage of a
closed circulatory system? (Blood can move
throughout the body faster.) learning

Body Structure When you look at an earthworm, you see

a body made up of a series of rings separated by grooves,
something like a vacuum cleaner hose. Earthworms and
other segmented worms have bodies made up of many
linked sections called segments. On the outside, the segments look nearly identical, as you can see in Figure 24. On
the inside, some organs are repeated in most segments. For
example, each segment has tubes that remove wastes. Other
organs, however, such as the earthworm’s reproductive
organs, are found only in certain segments.
All segmented worms have a long string of nerve tissue
called a nerve cord and a digestive tube that run the length of
the worm’s body. Like roundworms, segmented worms have a
one-way digestive system with two openings.
Circulatory System Segmented worms have a closed circulatory system. In a closed circulatory system, blood moves
only within a connected network of tubes called blood vessels.
In contrast, some animals, such as snails and lobsters, have an
open circulatory system in which blood leaves the blood vessels
and sloshes around inside the body. In both cases the blood carries oxygen and food to cells. But a closed circulatory system
can move blood around an animal’s body much more quickly
than an open circulatory system can.

modality: verbal

Teaching Resources

• Transparency B11

L2
FIGURE 24
Structure of an Earthworm
An earthworm’s body is divided
into more than 100 segments.
Some organs are repeated in most
of those segments. Other organs
exist in only a few segments.
Interpreting Diagrams Name an
example of a body system that
runs through all of the worm’s
segments.

Blood vessels
Reproductive organs
Brain

Mouth
Anus

Nerve cord
Digestive tract
Waste-removal
organs

Intestine

L2

Earthworm Tunneling Behavior
Materials dark construction paper,
earthworm, soil, transparent jar
Time 15 minutes per day for several days
Focus Tell students that earthworms break
up and enrich the soil as they tunnel.
Teach Fill a jar with loose, moist soil and
then add the earthworm. Wrap the jar with
dark construction paper and keep the jar out
of direct sunlight. That way the worms,
which avoid light, may burrow along the
outside wall of the jar. Have students note
over several days the earthworm’s location in
the soil. Ask: When the segments at the
front end of the worm contract, do the
segments at the back end contract at the
same time? (No; segments contract
independently.)
Apply Raise earthworms in the classroom.
Students will need to add a food source to
the soil, such as vegetable waste or leaf
litter. learning modality: visual

Monitor Progress

L2

Drawing Ask students to draw a flatworm, a
roundworm, and a segmented worm. Have
them label the main characteristics.
Students can save their drawings
in their portfolios.
Answers
Figure 24 Sample answers: Nervous system,
digestive system, circulatory system

Mouth and anus
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Answer

Earthworms obtain oxygen
through moisture on their
skin.
FIGURE 25
Earthworms and Garden Health
You are likely to ﬁnd earthworms
when you dig in garden soil.

Assess
Reviewing Key Concepts
1. a. Flatworms (Platyhelminthes),
roundworms (Nematoda), segmented
worms (Annelida) b. The bodies of all
worms have bilateral symmetry, tissues,
organs, and body systems. They also have a
brain. c. They use the sense organs of their
nervous system to pick up information.
2. a. Flatworms are flat and have only one
opening to their digestive system.
Roundworms have cylindrical bodies with
pointed ends and a digestive system with two
openings. Segmented worms have segments,
a digestive system with two openings, and a
closed circulatory system. b. Sample
answer: check to see if it’s cylindrical
with pointy ends and lacks segments.
c. Free-living flatworms have a digestive
system with one opening. Parasitic
flatworms absorb their food from the host’s
digestive system. Roundworms and
segmented worms have a digestive system
with two openings. Food travels in one
direction, and digestion happens in orderly
stages along the way.

Reteach

L1

Revisit Figure 20 as you quiz students on the
main characteristics that differentiate the
three worm phyla.
Teaching Resources

• Section Summary: Worms
• Review and Reinforcement: Worms
• Enrich: Worms

Earthworms in the Environment Like many segmented
worms, earthworms tunnel for a living. On damp nights or
rainy days, they come up out of their burrows. They crawl on
the surface of the ground, seeking leaves and other decaying
matter that they will drag underground and eat. Staying in
moist soil or damp air is important because this keeps the
worm’s skin moist. An earthworm obtains oxygen through
moisture on its skin.
Did you know that earthworms are among the most helpful
inhabitants of garden and farm soil? They benefit people by
improving the soil in which plants grow. Earthworm tunnels
loosen the soil, allowing air, water, and plant roots to move
through it. Earthworm droppings make the soil more fertile.
Why must earthworms stay moist?

4

Section 4 Assessment

Target Reading Skill Using Prior Knowledge
Review your graphic organizer about worms and
revise it based on what you just learned in
the section.
Reviewing Key Concepts
1. a. Listing What are the three main phyla
of worms?
b. Describing What are the common
characteristics of the bodies of all worms?
c. Explaining How do worms get information
about their environments?
2. a. Reviewing What are the main differences
among the three main phyla of worms?
b. Classifying Suppose you use a microscope
to look at a tiny worm. What characteristics
would you look for to classify it?

Keep Students on Track Students
should begin to analyze what they have
learned about their animal and its habitat.
Tell students that they should summarize
their observations and decide what their
observations tell them about their animal.

c. Comparing and Contrasting Compare and

contrast the types of digestive systems found
in worms.

Interview Suppose that worms can talk, and
that you are an editor for Worm magazine.
You have been assigned to interview a
tapeworm about its feeding habits. Write a
transcript of your interview—your questions
and the worm’s answers.

Writing Mode Description
Scoring Rubric
4 Includes complete and accurate questions
and answers
3 Includes complete questions and accurate
but incomplete answers
2 Includes complete questions, but
incomplete and inaccurate answers
1 Includes incomplete and inaccurate
questions and answers
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Earthworm Responses

Earthworm Responses
Earthworms

Problem

Dry paper towel

Tray

Skills Focus
Wet paper towel

Materials
• plastic dropper • water • cardboard
• clock or watch • paper towels • flashlight
• 2 earthworms • storage container • tray

Procedure
1. Which environment do you think earthworms
prefer—dry or moist? Record your hypothesis
in your notebook.
2. Use the dropper to sprinkle water on the
worms. Keep the worms moist at all times.
3. Fold a dry paper towel and place it on
the bottom of one side of your tray. Fold a
moistened paper towel and place it on the
other side.
4. Moisten your hands. Then place the earthworms in the center of the tray. Make sure
that half of each earthworm’s body rests on
the moist paper towel and half rests on the
dry towel. Handle the worms gently.
5. Cover the tray with the piece of cardboard.
After five minutes, remove the cardboard and
observe whether the worms are on the moist
or dry surface. Record your observations.
6. Repeat Steps 4 and 5.
7. Return the earthworms to their storage container. Moisten the earthworms with water.
8. Which do you think earthworms prefer—
strong light or darkness? Record your
hypothesis in your notebook.

Analyze and Conclude
1. Moist, dark
2. Sample answer: Yes, the worms preferred
moist, dark environments as hypothesized.
3. Sample answer: Earthworms are usually
found in dark, moist places in nature.

Prepare for Inquiry
Key Concept
Students test hypotheses regarding
earthworm preferences for soil and light
conditions.

Do earthworms prefer dry or moist conditions?
Do they prefer light or dark conditions?

observing, interpreting data

L2

9. Cover the whole surface of the tray with a
moistened paper towel.
10. Place the earthworms in the center of the
tray. Cover half of the tray with cardboard.
Shine a flashlight onto the other half.
11. After five minutes, note the locations of the
worms. Record your observations.
12. Repeat Steps 10 and 11.
13. Moisten the earthworms and put them in the
location designated by your teacher. Wash
your hands after handling the worms.

Analyze and Conclude
1. Observing Which environment did the
worms prefer—moist or dry? Bright or dark?
2. Interpreting Data Did the worms’ behavior
support your hypotheses?
3. Communicating Explain in a paragraph
what knowledge or experiences helped you
develop your hypotheses at the beginning of
the experiments.

Design an Experiment
Do earthworms prefer a smooth or rough surface?
Write your hypothesis. Then design an experiment
to answer the question. Obtain your teacher’s permission before carrying out your investigation.

Skills Objectives
After this lab, students will be able to
• observe earthworm behavior to determine
soil condition and light preferences
• interpret data regarding earthworm
preferences
Prep Time 20 minutes
Class Time 30 minutes

Advance Planning
You can get worms from a biological supply
company, a bait shop, or loose garden soil.
Alternative Materials
Cake pans can be used for trays. Do not
substitute tissues for paper towels; they are
too absorbent and will not last.
Safety
Handle earthworms with care and
keep them moist at all times. Return
them to their container when finished.
Teaching Resources

• Lab Worksheet: Earthworm Responses

Guide Inquiry
Invitation
Ask: Think about the places you are likely
to see an earthworm. Would these places be
dry or moist? (Moist) Light or dark? (Dark)

Extend Inquiry
Design an Experiment To test the
hypothesis that earthworms prefer a rough
surface, students might suggest using
sandpaper on one side of a tray and smooth
ceramic tile on the other. Remind students
that they must control other variables, such
as temperature on each side of the tray.

Introducing the Procedure
Have students review the diagram of the
setup so they understand how to position the
worms. Suggest that they conduct a trial one
time before they collect data.
Troubleshooting the Experiment
Rough handling of worms can harm them
and prevent them from moving. If a dry
paper towel becomes damp, have students
replace it.
Expected Outcome
The worms generally preferred the moist
towel and the dark environment and moved
toward them.

