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3

Section

3

Domains and
Kingdoms

Objectives
After completing the lesson, students will be
able to
A.1.3.1 List characteristics used to classify
organisms.
A.1.3.2 Compare and contrast bacteria and
archaea.
A.1.3.3 Name the kingdoms within
Eukarya.

Target Reading Skill
Comparing and Contrasting Explain that
comparing and contrasting information
shows how ideas, facts, and events are similar
and different. The results of the comparison
can have importance.
Answers
Bacteria: Prokaryotes; unicellular; Some are
able to make food
Archaea: Prokaryotes; unicellular; Some are
able to make food
Eukarya: Protists: Eukaryotes; unicellular or
multicellular; Some are able to make food
Fungi: Eukaryotes; unicellular or
multicellular; No
Plants: Eukaryotes; multicellular; Yes
Animals: Eukaryotes; multicellular; No

Domains and Kingdoms

Reading Preview
Key Concepts
• What characteristics are used to
classify organisms?
differ?

• What are the kingdoms within
the domain Eukarya?

Key Terms
• prokaryote • nucleus
• eukaryote

Target Reading Skill
Comparing and Contrasting As
you read, compare and contrast
the characteristics of organisms in
domains Bacteria, Archaea, and
Eukarya, by completing a table like
the one below.
Characteristics of Organisms
Cell Type
and
Number

Bacteria

Prokaryote;
unicellular

Archaea
Eukarya:
Protists
Fungi
Plants
Animals

Teaching Resources

• Transparency A7

Preteach
Build Background
Knowledge

L2

Categorizing Movies
Ask: How many different kinds of movies
can you name? Write appropriate
suggestions on the board. (Possible answers:
action, mystery, romance, comedy, western,
foreign) Invite students to consider how
using these categories helps them describe
and compare movies.

L1
Skills Focus Forming operational
definitions
Materials green plant, insect or worm,
mushroom, sea animal (tropical fish,
starfish, or anemone)
Time 15 minutes
Safety Caution students to be
careful handling animals and to

1.

• How do bacteria and archaea

Domain or
Kingdom

FIGURE 17
In the three-domain
system of classiﬁcation,
all known organisms
belong to one of three
domains—Bacteria,
Archaea, or Eukarya.

Which Organism Goes Where?

Able to
Make
Food?

Your teacher will give you some organisms to
observe. Two of the organisms are classiﬁed in
the same kingdom.
2. Observe the organisms. Decide which organisms might belong
in the same kingdom. Write the reasons for your decision.
Wash your hands after handling the organisms.
3. Discuss your decision and reasoning with your classmates.

Think It Over
Forming Operational Deﬁnitions What characteristics do you
think deﬁne the kingdom into which you placed the two
organisms together?

Suppose you were an apprentice helping Linnaeus classify
organisms. You probably would have identified every organism
as either a plant or an animal. That’s because over 200 years
ago, people could not see the tiny organisms that are known to
exist today. When microscopes, which make small objects look
larger, were invented, a whole new world was revealed. As more
and more powerful microscopes were developed, scientists discovered many new organisms and identified important differences among cells.
Today, a three-domain system of classification is commonly
used. Shown in Figure 17, the three domains are Bacteria,
Archaea, and Eukarya. Within the domains are kingdoms.
Organisms are placed into domains and kingdoms based on
their cell type, their ability to make food, and the number of
cells in their bodies.
Three Domains of Life

Bacteria

Archaea

Eukarya

Protists

wash their hands immediately after the
activity. Review the Safety Guidelines in
Appendix A.
Tips Sea animals can be purchased at
tropical fish stores.
Expected Outcome Some students may
place the fish, starfish, or anemone in the
same kingdom as the insect or worm. Fish,

Fungi

Plants

Animals

starfish, anemones, insects, and worms are
all classified as animals.
Think It Over Students will likely focus on
movement as a defining characteristic of
this kingdom. Discuss other features
biologists use to classify living things as
animals, plants, or fungi, such as cell type,
number of cells, and food-making ability.
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Domain Bacteria
Although you may not know it, members of the domain
Bacteria are all around you. You can find them in the
yogurt you eat, on every surface you touch, and inside
your body, both when you are healthy and sick.
Members of the domain Bacteria are prokaryotes
(proh KA ree ohtz). Prokaryotes are organisms whose
cells lack a nucleus. A nucleus (NOO klee us) (plural
nuclei) is a dense area in a cell that contains nucleic
acids—the chemical instructions that direct the cell’s
activities. In prokaryotes, nucleic acids are not contained within a nucleus.
Some bacteria are autotrophs, while others are heterotrophs. Bacteria may be harmful, such as those that
cause strep throat. However, most bacteria are helpful.
Some produce vitamins and foods like yogurt, and
some recycle essential chemicals, such as nitrogen.

FIGURE 18
Domain Bacteria
The bristles of a toothbrush (blue) scrub
away at a ﬁlm of bacteria (yellow) on a
tooth. The bacteria in the inset are
responsible for causing cavities.

Domain Bacteria
Teach Key Concepts

L2

Bacteria Are Prokaryotes
Focus Ask students to describe a time when
they had strep throat. Point out that this
disease is caused by bacteria.
Teach Point out that bacteria are single cells
that lack a nucleus. Review the variety of
bacterial cells (useful, harmful,
heterotrophic, autotrophic).
Apply Ask: What other diseases are caused
by bacteria? (Possible answers: Lyme’s disease,
tooth decay, botulism, tetanus) Point out that
colds and the flu are caused by viruses.

What is a nucleus?

learning modality: verbal

Domain Archaea
Deep in the Pacific Ocean, hot gases and molten rock
spew out from a vent in the ocean floor. It is hard to
imagine that any living thing could exist in such harsh
conditions. Surprisingly, a group of tiny organisms
thrives in such places. They are members of the domain
Archaea (ahr KEE uh), whose name comes from the
Greek word for “ancient.”
Archaea can be found in some of the most extreme
environments on Earth, including hot springs, very
salty water, swamps, and the intestines of cows! Scientists think that the harsh conditions in which archaea
live are similar to those of ancient Earth.
Like bacteria, archaea are unicellular prokaryotes.
And like bacteria, some archaea are autotrophs while
others are heterotrophs. Archaea are classified in their
own domain, however, because their chemical makeup
differs from that of bacteria. Although bacteria and
archaea are similar in some ways, there are important
differences in the structure and chemical makeup of
their cells.
Where can archaea be found?

Instruct

Domain Archaea
Teach Key Concepts

L2

Ancient and Extreme Prokaryotes
Focus Ask students to compare the
magnified images of bacteria and archaea in
Figures 18 and 19.
Teach Ask: How are archaea different from
bacteria? (They differ in the structure and
chemical makeup of their cells.)
Apply Ask: Why aren’t bacteria and
archaea classified in the same domain?
(Their chemical makeup suggests that they are
not closely related.) learning modality:
FIGURE 19
Domain Archaea
Heat-loving archaea (inset) thrive in
deep-sea vents like these.
Classifying What characteristics do
archaea and bacteria share?

logical/mathematical

Independent Practice

L2

Teaching Resources

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

Monitor Progress
Differentiated Instruction
L3
Gifted and Talented
Making Connections Ask students to
find out how the six kingdoms and three
domains are related. Have students

summarize their findings in a graphic
organizer or phylogenic tree. learning
modality: visual

Answers
Figure 19 They are microscopic, singlecelled prokaryotes that can be either
autotrophic or heterotrophic.
A dense area in a cell that
contains nucleic acids

Extreme environments

L2
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Domain Eukarya
Teach Key Concepts

L2

Eukarya Are Eukaryotes
Focus List ten different plants, animals,
protists, and fungi on the board and direct
students’ attention to the list. Tell students
all these organisms are made of cells that
have a nucleus (eukaryotes).
Teach List the kingdoms that make up
Eukarya (Animals, Plants, Protists, Fungi).
Review the main characteristics of each
kingdom. Ask: What do members of these
kingdoms have in common? (They are
eukaryotes.)
Extend Have students classify the list of
organisms from Focus into the four
kingdoms. learning modality: logical/

 Protists: Paramecium
FIGURE 20

Domain Eukarya
You can encounter organisms from
all four kingdoms of Eukarya on a
hike through the woods.
Making Generalizations What
characteristic do all Eukarya share?

mathematical

Domain Eukarya

 Fungi: Mushrooms

What do seaweeds, mushrooms, tomatoes, and dogs have in
common? They are all members of the domain Eukarya.
Organisms in this domain are eukaryotes (yoo KA ree ohtz)—
organisms with cells that contain nuclei. Scientists classify
organisms in the domain Eukarya into one of four kingdoms:
protists, fungi, plants, or animals.
Protists A protist (PROH tist) is any eukaryotic organism that

cannot be classifed as an animal, plant, or fungus. Because its
members are so different from one another, the protist kingdom is sometimes called the “odds and ends” kingdom. For
example, some protists are autotrophs, while others are heterotrophs. Most protists are unicellular, but some, such as seaweeds, are large multicellular organisms.

L3

Staining Leaves
Materials alcohol, iodine, light green leaf,
petri dish
Focus Tell students that iodine darkens
when it touches starch.

Fungi If you have eaten mushrooms, then you have eaten
fungi (FUN jy). Mushrooms, molds, and mildew are all fungi.
Most fungi are multicellular eukaryotes. A few, such as the
yeast you use for baking, are unicellular eukaryotes. Fungi are
found almost everywhere on land, but only a few live in fresh
water. All fungi are heterotrophs. Most fungi feed by absorbing
nutrients from dead or decaying organisms.

Teach Soak the leaf in alcohol for 24 hours.
Dry the leaf, place it in a glass dish, and cover
it with iodine. Show the leaf to students. Ask:
What can you conclude? (The leaf contains
starch.) Explain to students that the food
plants make is sugar, stored in the form of
starch.
Apply Ask: How did the starch get in the
leaf? (The plant made it.) learning
For: Links on kingdoms
Visit: www.SciLinks.org
Web Code: scn-0113

modality: visual

For: Links on kingdoms
Visit: www.SciLinks.org
Web Code: scn-0113

Plants Dandelions on a lawn, mosses in a forest, and peas in
a garden are familiar members of the plant kingdom. Plants are
all multicellular eukaryotes and most live on land. In addition,
plants are autotrophs that make their own food. Plants provide
food for most of the heterotrophs on land.
The plant kingdom includes a great variety of organisms.
Some plants produce flowers, while others do not. Some
plants, such as giant redwood trees, can grow very tall. Others,
like mosses, never grow taller than a few centimeters.

Download a worksheet that will guide students’ review
of Internet resources on kingdoms.

Differentiated Instruction
L1
Less Proficient Readers
Compare and Contrast Have students
work in small groups to prepare a compare
and contrast table that shows similarities
and differences among organisms in the six
kingdoms. Suggest that students use these

column headings: Kingdom, Cell Type,
Ability to Make Food, Number of Cells,
Examples. Have students list the kingdoms
in the first column and fill in information
from their reading for the remaining
columns.
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Assess
Reviewing Key Concepts

 Plants: Moss

 Animals: Salamander

Animals A dog, a flea on the dog’s ear, and a cat that the dog

chases have much in common because all are animals. All animals are multicellular eukaryotes. In addition, all animals are
heterotrophs. Animals have different adaptations that allow
them to locate food, capture it, eat it, and digest it. Members of
the animal kingdom live in diverse environments throughout
Earth. Animals can be found from ocean depths to mountaintops, from hot, scalding deserts to cold, icy landscapes.
Which two kingdoms consist only of heterotrophs?

3

1. a. Bacteria, Archaea, Eukarya b. Type of
cell and chemical makeup
2. a. Cell that lacks a nucleus b. Bacteria
and Archaea c. In the structure and
chemical makeup of their cells
3. a. They all have a nucleus. b. Both
kingdoms contain autotrophs. Most protists
are unicellular, whereas plants are
multicellular. c. Both are multicellular,
eukaryotic autotrophs.

Reteach

L1

As a class, summarize the characteristics of
each domain and the kingdoms that make
up Eukarya.
Teaching Resources

• Section Summary: Domains and Kingdoms
• Review and Reinforcement: Domains and
Kingdoms
• Enrich: Domains and Kingdoms

Section 3 Assessment

Target Reading Skill Comparing and
Contrasting Use the information in your table
about Bacteria, Archaea, and Eukarya to help you
answer the questions below.
Reviewing Key Concepts
1. a. Listing What are the three domains into
which organisms are classified?
b. Classifying What information do you need
to know to determine the domain to which
an organism belongs?
2. a. Deﬁning What is a prokaryote?
b. Classifying Which two domains include only
organisms that are prokaryotes?
c. Comparing and Contrasting How do the
members of the two domains of prokaryotes
differ?

3. a. Reviewing What do the cells of protists, fungi,

plants, and animals have in common?
b. Comparing and Contrasting How are protists

and plants similar? How are they different?
c. Inferring You learn that the Venus flytrap is in

the same kingdom as pine trees. What
characteristics do these organisms share?

Detailed Observation Study a photo of an
animal. Then write a detailed description of
the animal without naming it. Describe the
animal so that an artistic friend could paint it
in detail without seeing it. Use adjectives that
clearly and vividly describe the animal.

Writing Mode Description
Scoring Rubric
4 Includes five or more vivid adjectives
3 Includes three or four vivid adjectives
2 Includes one or two vivid adjectives
1 Includes a general description only

Monitor Progress

L2

Answers
Figure 20 All organisms that are eukaryotes
have cells that contain nuclei.
Fungi and animals

