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Scientists use classification to help them understand the diversity of
life on Earth. They look at the characteristics of living things and
then develop questions to ask. For example, they ask whether the
organism is made of one or more cells, how it gets the nutrients and
energy it needs, and how it reproduces. The answers allow scientists
to identify and classify any organism they discover.

One Cell or More
People have always recognized two groups of living things: plants
and animals. However, after the development of magnifying tools,
such as microscopes, scientists discovered new organisms that were
invisible to the naked eye (Figure 1). They also began to study the
internal structures of organisms. With this knowledge, scientists had
a much better picture of how organisms were alike and how they
were different.
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TRY THIS: CLASSIFY LIVING THINGS
Skills Focus: classifying, communicating

How would you classify living things?

1. As a class, brainstorm all the different types of organisms that live
on Earth. Fill the board or a large sheet of paper with the names
of organisms.

2. With a partner or in a small group, classify all the organisms into
five groups. Explain how or why the organisms in each group
belong together.

Figure 1
Some organisms, such

as Euglena, cannot be

viewed without a

microscope.



Using microscopes, scientists discovered that organisms have very
different internal structures. One important difference is whether an
organism is a single cell or is made of more than one cell. As you
learned in Chapter 1, cells are the basic unit of life—the building
blocks that make up all organisms. Scientists discovered that some
organisms have a very simple structure. Their entire body is just one
cell big. They are [YOO-nee-SELL-yur-luhr], or made
up of one cell (Figure 2).

unicellular 
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Other organisms are more complex. They are 
[MULL-tee-SELL-yur-luhr], or have more than one cell in their
bodies (Figure 3). In fact, most of these organisms are made up of
trillions of cells. Multicellular organisms have different types of cells
that perform different functions. Human beings, for example, have
bone cells, skin cells, blood cells, and many other types of cells. Each
type of cell has its own structure and specific purpose. All the cells of
an organism work together to ensure that the organism can perform
the functions it needs to survive.

multicellular

Figure 3
Volvox is a multicellular green alga

that is made of thousands of cells.

LEARNING TIP
The prefix uni- means
"one" or "single." The
prefix multi- means "more
than one." Think of other
words you know that use
these prefixes.

Figure 2
Chlamydomonas is a unicellular

green alga.
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Plant and Animal Cells
There are many different types of cells. Cells have different sizes,
shapes, and functions. Let’s look at some of the features of a typical
plant and animal cell (Figure 4).

TRY THIS: MAKE MODELS OF CELLS
Skills Focus: communicating

Use modelling clay to make a model of a plant cell and a model of an animal
cell. Include all of the parts of a cell that were described in this section.

Figure 4
A plant cell and an animal cell

Nucleus

Cell membrane

Vacuole

Cytoplasm

Chloroplast

Cell wall

Plant cell Animal cell

Both plant and animal cells have a The
membrane is a thin covering around the entire cell. It encloses the
cell’s contents. It acts like a gatekeeper by allowing useful materials
to move into the cell and waste to move out.

The innermost part of a cell is the [NOO-klee-us]. The
nucleus acts as the control centre of the cell. It directs all of the cell’s
activities, such as movement and growth.

Much of a plant or animal cell is filled with a thick liquid called
cytoplasm [SIGH-tuh-pla-zum]. The cytoplasm is where the work
of the cell is carried out, as directed by the nucleus. Within the
cytoplasm are bubble-like vacuoles [VAK-yoo-ole]. Vacuoles store
water and nutrients.

Important differences exist between plant and animal cells. Unlike
animal cells, plant cells are enclosed by a cell wall. The cell wall helps to
protect the cell and provides support for the plant. Plant cells also
contain [KLOR-uh-plahst], which are the parts of the
cell that contain [KLOR-uh-fill]. Chlorophyll gives
plants their green colour.

chlorophyll
chloroplasts

nucleus

cell membrane.

LEARNING TIP
Look at each of the
highlighted words on the
page. To help remember
what they mean, find each
word in the diagram. Then
read the paragraph that
describes the term. Now
try to define each term
using your own words.



The Five-Kingdom Model
of Living Things
As scientists learned more about the internal and external
structures of organisms, they discovered that some organisms were
like both plants and animals. Others didn’t have the characteristics
of either plants or animals. Modern scientists realized that there
were at least five categories of living things, which they called

Figure 5 shows the five kingdoms of life. Each
kingdom has important characteristics that all of its members
have in common.

kingdoms.
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Figure 5
The five kingdoms of life

Kingdom
• multicellular
• feed off living things

Animalia

Kingdom
• multicellular
• make their own food by

photosynthesis

Plantae

Kingdom
• mostly unicellular, some

multicellular
• more complex cell

structure than Monera

Protista

Kingdom
• unicellular
• most basic cell structure
• does not have a true nucleus

Monera

Kingdom
• mostly multicellular
• feed off living things

Fungi
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An International Classification System
Classifying organisms by kingdom is a good beginning. But there
are many organisms in each kingdom. For example, there are over
one million different types of organisms in the Animal kingdom.
Scientists need a way to classify organisms into smaller, more
manageable groups. They also need a common way of identifying
and naming organisms so that they can describe, compare, and
communicate their knowledge about different organisms.

Today, scientists around the world use a single scientific
classification system for naming and classifying all organisms.
This system was created, in 1735, by Carolus Linnaeus (Figure 6).
Linnaeus was a Swedish scientist who was very curious about all of
the living things he observed. He was the first scientist to divide
living things into groups called kingdoms, although he proposed
only two kingdoms: plants and animals.

Figure 6
Carolus Linnaeus developed

a classification system to

organize living things.

Linnaeus proposed that each kingdom could be further classified
into a series of smaller categories. His system of classification has
seven categories in total. After kingdom comes phylum [FI-luhm],
class, order, family, genus [JEE-nuhs], and finally the category of

Organisms that belong to the same species are capable of
breeding together and having offspring that can also reproduce.
species.
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Kingdom  Animalia

Phylum Chordata

Class Mammalia

Order Carnivora

Family Felidae

Genus Felis

Species concolor

Figure 7
The mountain lion is a multicellular organism that gets its food from other living things,

so it is a member of Kingdom Animalia. It has a backbone, so it is in the phylum

Chordata. It is a mammal, so it belongs in class Mammalia. It feeds on meat, so it is in

the order Carnivora. It is a cat, so it is a member of the family Felidae. It is placed in the

genus Felis, along with the house cats we keep as pets. Finally, it is a member of the

species concolor, a mountain lion.

LEARNING TIP
When you read a diagram,
make sure to read the
caption for help in
understanding what the
diagram shows. In Figure 7,
read each sentence in the
caption and check that
you can see how the
information is shown
in the diagram.

Figure 7 shows how the seven-category system works. Follow the
mountain lion, shown on the far right of the diagram, down through
the levels. The mountain lion is a different species than the tiger,
even though they are in the same family. So a mountain lion could
not reproduce with a tiger.
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A System of Naming
Linnaeus also developed a two-part system for naming organisms.
This naming system made it easier for scientists around the world to
communicate about the same organism. In this system, every
organism has two Latin names. Just as you have a first and last name,
each organism has a first name, called the genus name, and a last
name, called the species name. The two-part Latin name for the
mountain lion shown in Figure 7 is Felis concolor. The two-part Latin
name for humans is Homo sapiens.

LEARNING TIP
Linnaeus used Latin for his
classification system. Latin
is a language that was
used by educated people
in Europe in Linnaeus’
time. Even though Latin is
no longer spoken today,
scientists around the
world still use it as a
common language for
naming organisms.CHECK YOUR UNDERSTANDING

1. Are you multicellular or unicellular? Refer to the five-kingdom
classification system to explain your answer.

2. Copy the following table into your notebook. Complete the table
using information from this section.

3. Explain why scientists need at least five kingdoms to group living things.

4. Use what you’ve learned to classify each of the following organisms
into one of the five kingdoms.
(a) This organism has four sharp claws so that it can climb trees and

capture its prey.
(b) This organism is smaller than the tip of a pin, but its cells can do

everything it needs to stay alive. 
(c) This organism cannot move around by itself, but it can make its

own food.
(d) This organism attaches to and feeds off other organisms.
(e) This organism is only one cell, but it is just as important as other

living things. 

5. A coyote’s two-part name is Canis latrans. A dog’s name is Canis
familiaris. Are these two animals closely related? Explain your thinking.

2. Structures in Cells

Cell part Found in plant or Function
animal cells, or both

cell membrane

cell wall

nucleus

cytoplasm

vacuoles

chloroplasts




