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CHAPTER

Organizing 
Cells 

KEY QUESTION: How 
do cells work together?

Looking Ahead

 Organisms can be made up of one cell 
(unicellular organisms) or many cells 
(multicellular organisms).

 Unicellular organisms perform all of the 
processes necessary for life using a 
single cell. 

 The skills of analysis can be used to study 
organisms. 

 In multicellular organisms, cells organize 
into tissues, tissues into organs, and organs 
into organ systems. Multicellular plants and 
animals depend on systems of organs to 
carry out life processes.

 When cells are not able to perform their 
functions, the health of the organism is 
affected.
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Every Saturday, Reggie, Mara, and I meet at the mall food court. 
Th is week, we were being joined by Keiko, a new kid in our class.

As we were about to eat, Keiko pulled a small gadget out of her 
backpack. Th en she poked the tip of her fi nger with it until a drop 
of blood oozed out! She squeezed the blood onto a small strip of 
white plastic, and then slipped the strip into another gadget that 
made a funny chirping sound. 

Mara noticed this too, and quietly asked Keiko what she was 
doing. Looking a bit embarrassed, Keiko said, “Oh… it’s nothing 
really… I have diabetes and I need to check the amount of sugar 
in my blood before I eat.”

“What’s diabetes?” Reggie asked.  
“Well,” answered Keiko, “my body doesn’t make this stuff  called insulin. When 

I eat, the amount of sugar in my blood gets really high. Th at can make me feel 
weak and sick. I have to check my blood sugar every once in a while, and maybe 
give myself an insulin injection. Th at way, my body can use sugar for energy like 
everybody else. Th is machine is a glucometer. It checks my blood sugar.”

“So why don’t you just avoid eating foods that have sugar?” asked Mara.
Keiko replied, “Th e best way for me to control my blood sugar is by exercising 

regularly, eating a variety of foods, and taking insulin shots when I need them. 
My body needs some sugar for energy, just not too much sugar.”

“So, what happens if you forget to take the insulin shots?” asked Mara.
“I start to feel weak and a little dizzy. But, if I take my insulin, I feel better 

pretty fast. Th en I have to eat something right away. If I don’t, the insulin makes 
my blood sugar level drop too low, and that’s not good. If that happens, I need 
to eat or drink something with sugar in it. It’s a real balancing act! I’m getting an 
insulin pump soon! It automatically pumps the right amount of insulin into my 
blood during the day, so I won’t have to give myself injections.”

Keiko checked her glucometer. Her blood sugar level was fi ne.

When Cell Systems Fail

Making Inferences
Authors can provide information by telling us directly, as well as by implying ideas.

1 Use an inference chart to help you evaluate the characters’ actions and feelings. Divide your paper 
into two columns. Label the columns “What the Text Says” and “My Conclusions.” In the fi rst 
column, extract phrases from the text. In the second column, write the conclusions you drew based 
on the information in column 1 and your own ideas.

2 Refer to your chart. Do you think Mara should have asked Keiko what she was doing? How do you 
think Keiko felt explaining diabetes?

L I N K I N G  T O  L I T E R A C Y
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6.1 Classifying Organisms 
In Chapter 4, you learned about the characteristics of living things. 
Living things are oft en called organisms. Organisms are living 
systems composed of smaller parts working together to carry out the 
processes of life. Despite its small size, a cell is an organism whose 
organelles work together to keep the cell alive. An organism that is 
made up of only one cell is called a unicellular organism (Figure 1). 
Almost all unicellular organisms are so small that they can only be 
seen using a microscope. 

Organisms can also be made up of many cells working together. 
An organism that is made up of more than one cell is called a 
multicellular organism. Most of the living things that you see every 
day are multicellular organisms. Humans and dogs, for example, are 
multicellular organisms made up of trillions of cells. 

Scientists classify living things into groups based on their 
characteristics. Every organism may be classifi ed into one of fi ve 
smaller groups: plants, animals, fungi, protists, and bacteria.

Plants
Plants are multicellular organisms. Trees, grasses, fl owers, bushes, 
vines, mosses, and herbs are examples of plants. All plants make 
their own food by photosynthesis. Plants can live on land or in water.  
Water lilies and Elodea are examples of plants that live in the water.

Animals
Animals are also multicellular organisms. Animals may be further 
divided into vertebrates and invertebrates. Vertebrates are animals 
with a backbone, such as a moose, salmon, or blue jay (Figure 2). 
Invertebrates are animals without a backbone, such as a spider, 
shrimp, or snail (Figure 3). In general, there are more types of 
invertebrates than there are vertebrates. 

organism: a living system with parts 
that work together to carry out the 
processes of life 

unicellular organism: an organism 
made up of only one cell

multicellular organism: an organism 
that is made up of more than one cell

vertebrate: an animal with 
a backbone

invertebrate: an animal without 
a backbone

Figure 1 A diatom is an example of a 
unicellular organism.

Figure 2 A blue jay has a backbone and is therefore a vertebrate. Figure 3 A snail does not have a backbone. It is an invertebrate. 
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Fungi
Fungi (singular, fungus) are organisms that usually obtain nutrients 
by absorbing them from dead or decaying matter and cannot carry 
out photosynthesis. Most fungi are multicellular, though some are 
unicellular. Field mushrooms and baker’s yeast (Figure 4) are both 
examples of fungi. 

Protists
Protists are a diverse group of organisms that are commonly found 
in wet or moist environments such as ponds, rivers, and mud. Protists 
can be unicellular or multicellular and have all of the organelles of a 
typical animal cell. Some protists, like the Volvox shown in Figure 5, 
are plant-like organisms that have chloroplasts and can perform 
photosynthesis. Common plant-like protists include diatoms and 
algae. Other protists are more like animals and cannot perform 
photosynthesis. Th ey must obtain food from their environment.
Common animal-like protists include amoebas and paramecia. 

Bacteria
Bacteria (singular, bacterium) are the simplest and most abundant 
unicellular organisms on Earth. Bacteria do not have a nucleus. 
Although they are unicellular, some types of bacteria gather into 
groups called bacterial colonies. Th e bacterium that causes strep 
throat is an example of a bacterium that forms colonies. Figure 6 
shows a common bacterium, Escherichia coli (E. coli). 

fungi: organisms that usually obtain 
nutrients from dead or decaying 
matter and cannot carry out 
photosynthesis; nutrients are usually 
absorbed

protist: an organism that is neither 
plant nor animal, but shares many 
of the same characteristics of 
both; usually unicellular, but can be 
multicellular 

Figure 4 (a) Field mushrooms are multicellular fungi that are used as food by people all over 
the world. (b) Baker’s yeast is a unicellular fungus that is used in the bread-making industry. 
The yeast produces bubbles of carbon dioxide gas, which cause the bread to rise.

Figure 5 Volvox is a common 
plant-like protist found in ponds. 

Figure 6  E. coli is found in the human digestive system.

bacteria: the most basic of all 
unicellular organisms; lacks a nucleus

(a) (b)
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Th e fi ve major groups of organisms are summarized in Figure 7. 
All living things can be classifi ed into one of these groups based on 
their characteristics. When you examine the organisms in each group, 
you see that they have important characteristics in common. Th is 
method of classifi cation allows scientists to better understand the 
diversity of life on Earth.

LIVING

THINGS

Bacteria

Protists

Plants

Animals

Fungi

Figure 7 All organisms can be placed into one of these fi ve groups.

 You will use your knowledge of unicellular and multicellular 
organisms when completing the Unit Task. What concepts in this section do you think 
will be especially useful to you?

Unit Task

CHECK YOUR LEARNING

1.  Before reading this section, had you ever thought of yourself 
as a multicellular organism? How has this knowledge 
changed the way you view yourself and other organisms?

2.  Why is it important for scientists to classify organisms?

3.  Defi ne “unicellular organism” and “multicellular organism,” 
and give two examples of each.

4.  What is the main difference between vertebrates and 
invertebrates?

5.  What are the fi ve groups into which all living things can be 
classifi ed? 

6.  Explain how protists can be either plant-like or animal-like 
using examples from the text.
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6.2Unicellular Organisms 
Unicellular organisms perform the same life processes as multicellular 
organisms. Individually, these cells can only be seen using a 
microscope. For this reason, unicellular organisms are oft en called 
“micro-organisms.” Even when found in large groups, such as bacterial 
colonies, each cell displays all of the characteristics of a living thing. 
Unicellular organisms include bacteria and some protists and fungi.

Nutrition
Many unicellular organisms live in bodies of water and must move 
around to fi nd food. Most oft en, they must obtain nutrients by eating 
other organisms. Plant-like protists, and some types of bacteria, can 
make their own food through photosynthesis. Th e Euglena shown in 
Figure 1 is a protist that has both plant and animal characteristics, 
which it uses for obtaining nutrients. Other micro-organisms, such 
as fungi and bacteria, interact with one another to obtain nutrients. 
Lichens are organisms that form from the interaction of a fungus with 
an alga (Figure 2). 
Paramecia
Paramecia are unicellular organisms that are found in aquatic 
environments (Figure 3). Th ese animal-like protists feed on bacteria 
and algae. Paramecia are covered with cilia that beat in unison, 
creating water currents that move the paramecium toward a food 
source. Th e oral groove of the paramecium also contains cilia that 
create currents that draw the food into a cavity. Once this cavity is 
fi lled, the food is enclosed in a vacuole where it is slowly digested. 
As the food vacuole travels through the cell, nutrients diff use through 
the vacuole’s membrane into the cytoplasm. Any remaining waste 
materials are eliminated through an anal pore.

Figure 1 Euglena have chloroplasts, 
which allow them to make food by 
photosynthesis, and a fl agellum for 
locomotion.

Figure 2 The algae in this lichen 
make food for the fungus, which 
provides protection in return.

cilia

anal pore

food vacuole

oral groove

Figure 3 (a) A typical paramecium (b) A paramecium as seen under a light microscope 
(magnifi cation approximately 130×)

(a) (b)
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Amoeba
Th e amoeba is another animal-like protist that must move about to 
fi nd food. Th e amoeba uses phagocytosis to feed on organisms 
(Figure 4). Th e pseudopods extend around the food material and 
form a food vacuole. Th e vacuole acts as a site of both storage and 
digestion. When the amoeba needs nutrients, chemicals are released 
into the vacuole to break down the stored food. Th e food particles are 
then able to diff use into the cytoplasm of the cell. Once digestion is 
complete, wastes are released out of the cell by exocytosis.

Gas Exchange
Most organisms also need oxygen to survive. Th e chemical reactions 
that allow organisms to obtain energy from food use oxygen and 
release carbon dioxide as a waste product. Th is means that there 
must be a steady exchange of oxygen and carbon dioxide into and out 
of the cell. In unicellular organisms, oxygen diff uses across the cell 
membrane into the cell. Carbon dioxide diff uses out of the cell once 
the concentration of carbon dioxide is higher inside the cell than it is 
outside of the cell. 

Some micro-organisms, including some bacteria and fungi, can 
survive without oxygen. Yeast is a unicellular fungus that can survive 
without oxygen. Th is characteristic makes yeast useful in many 
industries. You will learn more about how yeast is used in industries 
in Section 6.6. 

Responding to the Environment 
Humans are able to detect changes in the environment using the fi ve 
senses (hearing, sight, smell, taste, and feeling). Unicellular organisms 
do not have this ability. Th ey must sense their surroundings in other 
ways. Some bacteria can detect chemicals, such as sugar, in their 
environment and move toward them. Photosynthetic protists, like 
Euglena, can detect light using special sensors. All organisms are able 
to sense their environment in some way and respond to it. 

pseudopod

food 
particle

food 
particle

extended
pseudopod

food
vacuole

Figure 4 (a)  An amoeba uses phagocytosis to obtain nutrients. (b) An amoeba uses 
pseudopods to engulf an algal cell (magnifi cation 16×). 

(a) (b)

Go to Nelson ScienceGo to Nelson Science

To learn more about the 
use of micro-organisms in 
industry,
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Movement and Locomotion 
Unicellular organisms sometimes move toward or away from things 
in their environment. Th is includes food, light, and predators. 
Unicellular organisms can move in two distinct ways—movement and 
locomotion. 

Movement enables an organism to change its form or shape. Th is 
is achieved using pseudopods. Protists, such as the amoeba, use 
pseudopods to obtain nutrients or to get rid of wastes. Some cells in 
multicellular organisms, such as white blood cells, use pseudopods to 
engulf invading organisms by phagocytosis (Figure 5).

Locomotion enables an organism to change its position in the 
environment. Unicellular organisms achieve locomotion using cilia 
and fl agella. By creating currents in the surrounding environment, 
cilia and fl agella can move the cell in one direction or another 
(Figure 6). 

Unicellular organisms generally live in watery fl uids, so they depend 
on cilia, fl agella, and pseudopods for survival. 

movement: a change in the shape or 
fi gure of all or part of an organism;
a characteristic of all living things

locomotion: movement that takes 
an object from one place in its 
environment to another;
a characteristic of animals, 
animal-like protists, and some 
bacteria, but not plants or fungi

 Now that you have learned some of the ways that unicellular 
organisms carry out the functions of life, how will you apply this knowledge to the Unit Task?
Unit Task

Figure 5 A disease-fi ghting cell in the 
human body uses pseudopods to trap 
infecting bacteria.

Figure 6 A bacterium uses its fl agella for 
locomotion. 

Go to Nelson ScienceGo to Nelson Science

To watch a short video clip 
showing how bacteria swim,

1.  What basic life processes must all unicellular organisms 
perform in order to survive? 

2.  In your own words, describe how an amoeba feeds. You may 
also use a diagram.

3.  Explain how a unicellular organism, such as a paramecium, 
uses cilia to help with nutrition.

4.  How do unicellular organisms respond to their environment?

5.  Distinguish between locomotion and movement. How do 
unicellular organisms use these methods to respond to their 
environment? Provide one example for each.

CHECK YOUR LEARNING
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6.3

direction of 
locomotion

Figure 1 Paramecia swim with a spiralling motion. 

prepared slides of 
unicellular organisms, 
including Paramecium

apron

Paramecium culture

microscope

10 % glycerine

2 eyedroppers slide and cover slip

Purpose 
To observe prepared slides of unicellular 
organisms and of Paramecium culture using the 
compound microscope.

Equipment and Materials
•  apron
•  microscope
•  prepared slides of unicellular organisms, 

including Paramecium
•  2 eyedroppers
•  slide and cover slip
•  Paramecium culture
•  10 % glycerine 

 Questioning
 Hypothesizing
 Predicting
 Planning
 Controlling 
Variables

 Performing
 Observing
 Analyzing
 Evaluating
 Communicating

SKILLS MENU

Reading Procedural Text
Reading and understanding 
the steps in an activity is 
essential to completing the 
task. As you preview the 
instructions, note the signal 
words that tell you what to 
do. Signal words indicate the 
order in which to do things, and 
when to make comparisons, 
provide descriptions, or identify 
processes. How do these words 
help you better understand the 
task to be completed? 

L I N K I N G  T O  L I T E R A C Y

PERFORM AN ACTIVITY

Examining Unicellular 
Organisms
In the fi rst part of this activity, you will examine prepared slides of 
unicellular organisms under a compound microscope. In the second 
part of this activity, you will prepare a wet mount of paramecia 
culture. 

Th e paramecium, a ciliated micro-organism, is one of the most 
complex of the unicellular organisms. Paramecia are commonly found 
in bodies of water such as ponds, lakes, rivers, and mud. Th ey are 
covered in cilia, which they use to swim from place to place in their 
environment (Figure 1).
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Procedure 

1. Put on your apron and obtain a microscope.
2. Place a prepared slide of Paramecium on 

the stage of the microscope. With your 
microscope on low power, observe the slide. 
Move the slide around on the stage until you 
fi nd some cells. Now, using the medium- or 
high-power objective lens, focus on one cell 
and create a biological drawing of what you 
observe. Label all visible structures.

3. Repeat step 2 for prepared slides of two 
other micro-organisms. For each organism 
you view, be sure to include the name of the 
organism and the total magnifi cation used.

4. Use a clean eyedropper to place a drop of 
Paramecium culture onto the centre of a clean 
slide. Gently lower a cover slip from a 45° 
angle to cover the sample. Tap the slide gently 
to remove any air bubbles. 

5. Place the slide on the microscope stage and 
observe under low power (Figure 1). Use the 
coarse-adjustment knob to focus on the cells. 
Switch to medium power and use the fi ne-
adjustment knob to bring the cells into focus 
once more. Create a biological drawing of 
what you observe.

6. Prepare a second wet mount by combining 
one drop of Paramecium culture and one 
drop of glycerine on the centre of a new slide. 
Be sure to use a clean eyedropper for each 
solution.

7. Repeat step 5, taking care to examine the 
locomotion of the paramecia while focusing 
on the movement of the cilia. Describe your 
observations and create biological drawings 
of the paramecia locomotion.

Analyze and Evaluate 
(a) Summarize how a paramecium moves.
(b) Why do you think glycerine was added to the 

slide in step 6?
(c) Using your knowledge from Section 6.2, 

select two of the structures that you observed 
and explain their importance in meeting the 
needs of the micro-organism.

(d) Compare your observations of live and 
prepared paramecia, and describe the benefi ts 
and drawbacks of using both types of slides.

Apply and Extend
(e) Microbiologists are scientists that specialize 

in the study of micro-organisms. Use the 
Internet to research some of the techniques 
that “professional” microbiologists use to 
prepare slides of micro-organisms. Write a 
brief report describing two diff erent methods. 
Include a summary of how these methods 
have helped the study of microbiology. 

Go to Nelson ScienceGo to Nelson Science

2.B.6., 5.D.2.B.6., 5.D.
SKILLS HANDBOOK

3., 8.A.3., 8.A.
SKILLS HANDBOOK

 How will you use your knowledge of the 
structure of unicellular organisms, such as Paramecium, when 
completing the Unit Task? What characteristic of glycerine will 
make it useful when completing the Unit Task?

Unit Task

Before beginning, reread Safety and the Compound 
Microscope in Section 4.3.

Figure 1 Step 5
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6.4 Multicellular Organisms
Multicellular organisms have more working parts (cells) than 
unicellular organisms. Th e Douglas fi r tree shown in Figure 1 is one of 
the largest organisms on Earth. It is 76 metres high and almost 
3 metres in diameter! Th is giant tree is made up of many cells, which 
form the trunk, branches, leaves, and so on. Multicellular organisms 
use all of their cells to perform life processes and meet their needs. 

Specialization and Differentiation
All multicellular organisms start as a single cell. When the cell divides, 
the new cells do not move away from each other, but stay close to 
one another. Th e number of cells formed determines the size of the 
organism (Figure 2). As the number of cells increases, each cell becomes 
better able to perform one particular function within the organism. 

Imagine the town or city you live in. People have been trained to 
do one job well. We take our cars to a mechanic for repairs, but we 
do not go to that mechanic if we are sick. Another person has the 
training needed to take care of sick people. By doing one job well, 
a community is more effi  cient. Multicellular organisms work in the 
same way. Instead of every cell trying to do every job, groups of cells 
are specialized to do one job very well. Multicellular organisms benefi t 
from cell specialization—your heart is very good at pumping blood, 
but not good at digesting food.

Multicellular organisms may seem simple, but they are very 
complex systems. Th e Hydra in Figure 2(a) has specialized tentacles 
that catch food, but it also has diff erent cells to digest that food. 
Th e goose in Figure 2(b) has wings for fl ying and webbed feet for 
swimming. Diff erent parts are made up of diff erent specialized cells. 
In complex multicellular organisms, cells are organized into groups 
that work together to perform specifi c jobs. When cells work together 
to perform one specifi c function, they are generally more effi  cient 
than one cell working on its own. 

Figure 1 MacMillan Provincial Park, 
British Columbia, is home to many 
giant Douglas fi rs. Most scientists 
believe these trees to be up to 800 
years old! 

Figure 2 This tiny Hydra (a) is made up of several thousand cells, whereas a Canada goose 
(b) is made up of trillions of cells.

(a) (b)

Monitoring Understanding
Effective readers recognize 
when confusion occurs and use 
a variety of strategies to regain 
understanding. As you read, use 
sticky notes to write predictions, 
questions, inferences, and 
connections you may make as 
you make sense of the text.

L I N K I N G  T O  L I T E R A C Y
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Cell specialization takes place early in the development of a 
multicellular organism. Each cell undergoes changes and develops 
characteristics that make it unique from other cells. We call this 
process cellular diff erentiation. Once a cell has diff erentiated, it 
performs a very specifi c function within the organism. For example, 
muscle cells are diff erentiated cells that contract. Th ey are specialized 
to work with other muscle cells to move certain parts of a body. Other 
important diff erentiated cells include epithelial cells, fat cells, and 
nerve cells (Figure 3).

Tissues, Organs, and Organ Systems 
Within multicellular organisms, diff erentiated cells are organized 
according to the function they perform. 
Tissues
A group of cells that is similar in shape and function is called a tissue. 
In animals, four basic types of tissue are epithelial tissue, muscle 
tissue, connective tissue, and nervous tissue. Blood is an example of 
connective tissue. In humans, epithelial tissue can be found covering 
the external surfaces of the body, and lining the surfaces of structures 
such as the mouth, heart, liver, and eyes. 

In plants, tissues made from thin-walled plant cells are commonly 
found in the parts of the plant that carry water and nutrients. Tissues 
made from thick-walled plant cells are found in the parts of the plant 
that provide structure.
Organs
Diff erent tissues assemble to form larger structures, such as the skin, 
stomach, and heart. Th ese structures are called organs. Organs are 
made up of diff erent types of tissue that work together to achieve 
one or more functions within the organism. Skin, for example, is the 
largest organ in the human body and is made up of epithelial tissue, 
connective tissue, nerve tissue, and fat tissue. Skin provides both 
structural support and a barrier that protects internal structures from 
the outside environment. Other animal organs include the heart, 
stomach, brain, lungs, intestines, eyes, and liver. In plants, stems, 
leaves, fl owers, and roots are all organs.

cellular differentiation: the process 
by which a cell becomes specialized 
to perform a specifi c function

tissue: a group of differentiated 
cells that work together to perform a 
specifi c function

organ: two or more tissues that 
work together to perform one or 
more functions

epithelial cells nerve cellsmuscle cells fat cells

Figure 3 Human cells are differentiated.
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Organ Systems
Organs never work alone. Two or more organs working together to 
perform a related function are known as an organ system. In humans, 
the digestive system is an organ system made up of several organs: the 
mouth, esophagus, stomach, liver, pancreas, small and large intestines, 
and anus. Organ systems oft en overlap and share organs. Both the 
circulatory system and the respiratory system include the lungs. Organ 
systems are also interdependent. For example, all organs need contact 
with the brain to function properly. 

Organ systems in animals include the circulatory system, 
respiratory system, digestive system, musculoskeletal system, and 
nervous system (Figure 4). Plants have two major organ systems: the 
root system and the shoot system (Figure 5).

organ system: a group of organs 
that work together to perform related 
functions

circulatory
system

nervous
system

digestive
system

musculoskeletal
system

respiratory
system

Figure 4 Major animal organ systems

flower

stem

roots

shoot system

root system

leaves

Figure 5 Major plant organ systems
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Human Organ Systems
Humans are multicellular organisms made up of several tissues, 
organs, and organ systems. Human organ systems work together to 
perform all of the processes necessary for life. Table 1 summarizes the 
structures and functions of fi ve important human organ systems.

Table 1 Five Organ Systems in the Human Body

Circulatory system Respiratory system Digestive system
Musculoskeletal 
system Nervous system

Major 
function

• transports nutrients, 
dissolved gases 
(oxygen and carbon 
dioxide), and 
wastes to and from 
individual cells in 
the organism

• exchanges 
oxygen and 
carbon dioxide 
between blood 
and the external 
environment

• breaks food down 
into small particles, 
called nutrients, 
that can be 
transported by the 
circulatory system 
to all cells of the 
body 

• provides structural 
support to the body

• protects internal 
structures from 
the outside 
environment

• plays a role in 
movement and 
locomotion 

• responds to 
changes in 
the internal 
and external 
environment of the 
body

• coordinates the 
function of all other 
organ systems 

Major 
organs

• heart
• blood vessels

• lungs
• windpipe
• blood vessels

• mouth
• esophagus
• stomach
• liver
• pancreas
• small and large 

intestines
• anus

• bones
• muscles

• brain
• spinal cord
• sensory organs 

(eyes, ears, nose, 
taste buds)

Major 
tissues

• epithelial
• muscle
• nerve
• connective

• epithelial
• muscle
• nerve
• connective

• epithelial
• muscle
• nerve
• connective

• epithelial
• muscle
• nerve
• connective

• epithelial
• nerve
• connective

 How will you use the information in this section to help you identify 
multicellular organisms and unicellular organisms when completing the Unit Task?
Unit Task

CHECK YOUR LEARNING

1. How did the information in this section add to your 
understanding of multicellular organisms?

2. (a) In your own words, explain “cell differentiation.”
 (b) Give three examples of differentiated animal cells.

3. In your own words, write a defi nition for cell, tissue, organ, 
and organ system. Give an example of each of these in 
your body.

4. (a)  Name the fi ve organ systems in your body that you 
learned about in this section.

 (b) What is the major function of each of these systems?

5. What four types of tissues are found in most organ systems? 

6. Provide an example of how organ systems are 
interdependent.
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6.5 Multicellular Organisms 
Meeting Their Needs 
As a living thing, you have needs that must be met every day. You 
need to eat and breathe. You also need to respond to things in your 
environment. You answer your teacher when she calls your name in class 
and you pull your hand away from something that feels hot. You also 
need to be able to move from place to place. Almost all multicellular 
organisms, from small to large, have these needs (Figure 1). 

Systems Working Together
It is important that all systems within a multicellular organism work 
together. For example, oxygen and nutrients are materials that cells 
need to survive. Th e respiratory, digestive, and circulatory systems 
work together to meet this need. Th e respiratory system supplies 
oxygen to blood cells and the digestive system supplies nutrients. Th e 
circulatory system then pumps the oxygen- and nutrient-rich blood to 
all the cells of the body. Cells use the nutrients and oxygen to produce 
energy. During this process, cells release carbon dioxide as a waste 
product. Th e carbon dioxide diff uses out of the cells of the body and 
into blood cells. Th e blood cells are then transported to the lungs by 
the circulatory system, where carbon dioxide can be exhaled from 
the body. 

Like a chain, which is only as strong as its weakest link, an organism 
is only as strong as its weakest system. For example, the circulatory 
system depends on at least two other organ systems (respiratory and 
digestive systems) in order to do its job properly. If one of these organ 
systems is not doing its job well, the whole organism can be aff ected.

Figure 1 Cats (a) and bears (b) have to meet the same needs every day. 

(a) (b)

Go to Nelson ScienceGo to Nelson Science

To view an interactive feature 
and fi nd out what your body 
needs to function at its best, 
and why,
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Nutrition 
Animals are unable to make their own food and must survive either 
by consuming living things (such as fruits, vegetables, and meat) 
or by consuming products that come from living things (such as eggs 
and honey). Food material must be broken down into nutrients that 
the cells of the body can absorb and use for energy.
Nutrition in Humans
In humans, food is taken into the body and broken down by a 
digestive system made up of specialized organs and tissues. Food 
enters the mouth, where it is broken down into smaller pieces by 
the teeth. Cells in the mouth release chemicals that help with this 
breakdown. Swallowing moves the food into the esophagus.

Muscle cells lining the walls of the esophagus help push food down 
into the stomach. Cells in the stomach release chemicals that further 
break down the food. Stomach muscles contract and relax, moving 
food into the intestines. In the intestine, the nutrients are absorbed 
into the blood vessels of the circulatory system and are transported to 
other parts of the body. Undigested food is passed out of the anus as 
waste (Figure 2). 

Th e cells of the body use these nutrients for energy and pass wastes 
into the blood for removal from the body. Th ese wastes pass through 
the kidneys and are eliminated as urine. Each cell involved in this 
process has a unique task that is necessary for digestion.

mouth 

stomach

pancreas

esophagus

small intestine

large intestine

anus

liver

Figure 2 Each part of the human 
digestive system has a unique task 
that is needed to complete digestion 
of food material.

Visualizing
As you read, you can remember 
and understand informational 
text by picturing the description 
or explanation in your mind. 
With a partner, share and 
compare your visualizations.

L I N K I N G  T O  L I T E R A C Y
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Nutrition in the Earthworm
Th e earthworm (Figure 3) has a small mouth leading to a pharynx. 
Earthworms “suck” in food using the pharynx. Th e esophagus then 
pushes food into the crop, an organ that moistens and stores food. 
A specialized stomach called the gizzard contains particles of sand and 
gravel that help break down tough foods. In the intestine, chemicals 
further break down the food into nutrients that can be absorbed into 
the cells of the body. Undigested food is passed through the anus 
as waste. 

Nutrition in Plants
Plants cannot hunt for nutrients as animals do. Instead, they obtain 
nutrients directly from their environment. Plants use roots to absorb 
water and nutrients from the soil. Special tube-like tissues called 
xylem vessels then transport the water and minerals from the roots 
to other parts of the plant. When water is absorbed by the roots, it is 
carried up through the shoot system to the leaves of the plant. Th e 
plant leaves use sunlight, carbon dioxide, and water to make food by 
photosynthesis. Other tube-like tissues called phloem vessels located 
outside the xylem transport food from the leaves to the rest of the 
plant. Excess sugars are transported to the stems and roots for storage. 
Figure 4 shows xylem and phloem tissues in a plant.

xylem vessels: a system of tubes 
in a plant that transports water and 
minerals from the roots to the shoots 
and leaves

phloem vessels: a system of tubes in 
a plant that transports nutrients (such 
as dissolved sugars) from the leaves 
to the rest of a plant

pharynx

esophagus

crop

gizzard

intestine

anus

Figure 3 The digestive system of an earthworm

Figure 4 Cross-section of a cucumber stem showing xylem (large white spaces) 
and phloem (small white and blue spaces)
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Gas Exchange
Small multicellular organisms use diff usion to obtain oxygen. For 
example, the earthworm uses its moist skin to exchange gases with 
the outside air. Some aquatic organisms, like fi sh, pass oxygen-rich 
water through gills, where it diff uses into blood capillaries. Most land 
animals use lungs for gas exchange. In all cases, oxygen is absorbed 
from the environment, and carbon dioxide is removed from the blood. 
Th e dissolved gases are transported in the blood.
Gas Exchange in Vertebrates
In humans, air is inhaled through the mouth and nose and passes into 
the trachea (Figure 5). A fl ap-like structure in the trachea opens when 
you breathe, but closes when you swallow food. Th is prevents food 
from entering the trachea and lungs. Air travels down the trachea into 
the lungs. In the lungs, tubes called bronchi branch off  into smaller 
tubes called bronchioles. At the end of the bronchioles are round sacs 
of alveoli, where gas exchange occurs. Th e walls of the alveoli are only 
one cell thick. Th is allows oxygen to diff use out of the cells of the 
alveoli and into the blood cells. Th e circulatory system transports the 
oxygen-rich blood cells to the rest of the body. As blood circulates 
throughout the body, oxygen diff uses out of the blood cells and into 
the cells of the body. 

In the same way, carbon dioxide diff uses out of the body cells and 
into the blood cells. Blood cells are carried to the alveoli. Carbon 
dioxide diff uses out of the blood cells and into the alveoli. Th e carbon 
dioxide then travels through the bronchioles, bronchi, and trachea. It 
is removed from the body when you exhale.

mouth

nasal cavity

trachea

lung

bronchi

bronchioles

alveoli

Figure 5 The human respiratory system
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Not all vertebrates exchange gases in the same way. Figure 6 shows 
the respiratory system of a frog. When a frog is underwater, its skin 
becomes permeable to water and gases. Blood vessels in the cells of 
the moist outer skin allow oxygen to diff use from the water into the 
bloodstream. In the same way, carbon dioxide diff uses out of the 
blood cells into the water. On land, a frog uses lungs similar to those 
of humans for gas exchange. Air is forced into the lungs by a gulping 
motion (which fi lls the throat and causes it to bulge). Oxygen then 
diff uses into the bloodstream from the lungs.
Gas Exchange in Plants
Plants have special tissues 
containing stomates, which they 
use for gas exchange. Stomates 
are microscopic pores that control 
the movement of gases and water 
vapour into and out of the plant. 
Stomates are mainly found on the 
bottom surface of a leaf but can also 
be found in other parts of the plant, 
including the stems (Figure 7). 

lungs

oxygen
carbon dioxide

nostril

mouth
cavity

Figure 6 Frogs exchange gases 
through the lungs and skin.

TRY THIS: Observing Stomates

In this activity, you will use the microscope to observe plant 
stomates.

Equipment and Materials: compound microscope; slide; 
scissors; clear nail polish; a leaf; clear adhesive tape

1. Coat a small section of the underside of a leaf with clear 
nail polish and allow it to dry for 5 min.

2. Once the polish has dried, place a piece of clear adhesive 
tape over the nail polish patch and gently remove it by 
peeling away from the leaf.

3. Place the piece of tape with the nail polish fi lm onto a slide. 

4. Using the low-power objective lens, locate the fi lm in the 
fi eld of view. Switch to medium power and focus using the 
fi ne-adjustment knob. Scan the slide until you fi nd one or 
more open stomates.

5. Observe the stomates under high power. Draw a labelled 
diagram of what you see. 

6. Repeat steps 1 to 5, this time coating the top surface of the 
leaf. Record any differences in the number of stomates.

A. How many stomates did you see?

B. Why did you view the nail polish fi lm (tape) under the 
microscope rather than the leaf itself?

C. Where did you fi nd more stomates, on the underside of the 
leaf or on the top? Why do you think this is so?

SKILLS MENU: performing, observing, analyzing, communicating

Acetone in nail polish can be hazardous to your health. 
Make sure that there is proper ventilation in the room. 

Responding to the Environment 
All vertebrates and some invertebrates have a complex nervous 
system. Nerve cells are highly specialized to process and transmit 
information. Nervous systems respond to factors in the environment 
(such as temperature) by sending signals through the nerve cells, or 
neurons, to organs. Th ese signals are sent to the brain where they are 
processed, and a response is initiated. 

Figure 7 Specialized cells on either side 
of the stomate help to open and close the 
pore as needed.

2.B.6., 2.B.7.2.B.6., 2.B.7.
SKILLS HANDBOOK
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Figure 8 Specialized cells respond to 
factors in the environment and initiate 
a response from the brain.

Figure 9 When the tricep is 
contracted, the arm is extended. When 
the bicep is contracted, the arm is 
pulled up and the elbow bends.

CHECK YOUR LEARNING

1. Which of your fi ve senses is the most useful to you? Why did 
you choose this sense?

2.  Describe digestion in humans.

3. Read about digestion in the earthworm. Which parts of the 
digestive system of the earthworm are also in the human 
digestive system?

4.  Explain the process of gas exchange in humans.

5.  How does gas exchange occur in plants?

6. (a) Give one example of how animals respond to their 
environment.

 (b) Give one example of how plants respond to their 
environment.

7.  Describe how muscles work with bones to allow locomotion 
in humans.

tricep

bones

biceppp

pp

ssss

For example, a cat may see a saucer of milk. Information from 
the cat’s eyes travels along nerve cells to the brain, where the brain 
processes the information. If the brain decides it wants the milk, 
the brain sends a signal to the muscles in the cat’s limbs, and the cat 
moves to the saucer of milk and drinks it (Figure 8). Each time an 
organism responds to a change in its environment, a long chain of 
messages travels through the nervous system.
Plant Responses to the Environment
Plants are also able to respond to their environment. For example, 
specialized cells in the leaves of trees detect the decrease in sunlight 
as winter approaches. Chloroplasts then reduce production of green 
chlorophyll. As existing chlorophyll is broken down, other coloured 
particles are revealed, creating the beautiful red- and orange-coloured 
leaves we see during autumn. Th e leaves eventually die and fall off . In 
the spring, increased sunlight and warmer temperatures promote the 
production of new leaves containing large amounts of chlorophyll, and 
the green colour returns to the leaves. 

Locomotion and Movement
Muscles and bones work together to allow vertebrates to move around. 
Th e human musculoskeletal system is made up of more than two 
hundred bones that support the hundreds of muscles in the body. Th e 
muscles are attached to the bones in ways that move the bones when 
the muscles contract (Figure 9). Muscle contractions are controlled by 
signals from the nervous system. Muscles also play an important role 
in the functioning of organs. For example, muscle cells in the walls 
of the heart contract to move blood into and out of the heart. Muscle 
cells use a lot of energy. For this reason, they have many mitochondria 
that convert food energy into motion.

Invertebrate animals also use muscles to achieve locomotion, but 
most do not have bones. Th e earthworm, for example, uses muscle 
contractions for locomotion. Th e earthworm anchors itself to the soil 
with tiny hair-like projections, and then muscles in the body contract 
and expand to pull the body through the soil. 
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6.6 Interactions Between 
Unicellular and 
Multicellular Organisms
You see and interact with many multicellular organisms every day—
trees, fl owers, cats, birds, and other humans, just to name a few. You 
may not see unicellular organisms, but many of them aff ect your life 
every day! You would not have most types of bread to eat without 
unicellular organisms, nor would you be able to digest certain foods. 
Some unicellular organisms also cause disease, while some help you 
fi ght disease. Cells are an important part of your life.

The Importance of Unicellular Organisms
Unicellular organisms can be found in nearly every environment on 
Earth. Some are dangerous to humans, but many are important to 
human health and the environment. 

Many unicellular organisms play an important role in recycling 
nutrients. Fungi and bacteria, for example, are decomposers (Figure 1). 
Th ey break down dead plant and animal material, releasing usable 
nutrients and carbon dioxide back into the environment. Some 
bacteria are able to change nitrogen in the air into a material that acts 
as a plant fertilizer. 

Other micro-organisms are used in the food industry. Yeast, for 
example, is used to produce breads and pastries (Figure 2). Yogurt is 
produced by bacterial action on milk. Some micro-organisms produce 
antibiotics that we use to treat infections. For example, penicillin, a 
common antibiotic used to treat bacterial infections, is made from a 
fungus. 

Figure 1 Fungi decompose this fallen tree, releasing usable 
nutrients back into the environment.

Figure 2 Yeast convert sugars in bread dough into carbon dioxide. 
This creates bubbles in the dough, which helps the bread rise.

Compare and Contrast
You can use compare and 
contrast to identify how things 
are alike and different. To 
compare, look for similarities. To 
contrast, look for differences. As 
you read, compare and contrast 
several different unicellular 
organisms. 

L I N K I N G  T O  L I T E R A C Y

Go to Nelson ScienceGo to Nelson Science

To learn more about 
bacteria, why we study 
them, and their applications 
in biological and medical 
research,
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TRY THIS: Observing the Action of Yeast 

In this activity, you will observe the action of yeasts on sugar.

Equipment and Materials: 2 beakers (250 mL); teaspoon; 
warm water; sugar; dry yeast

1. Pour 200 mL of warm water into each beaker.

2. Add a small amount (1 tsp) of sugar to one of the beakers 
and stir to dissolve.

3. Add a small amount of yeast to each beaker and stir.

4. After 10 min have passed, make observations using your 
senses of smell, sight, and hearing. Write a description of 
the contents of both beakers.

A. What did you observe in each beaker when you added the 
yeast?

B. Explain any differences you observed between the two 
beakers. 

C. What conclusion can you make about yeast?

SKILLS MENU: performing, observing, analyzing, communicating

Figure 3 Bifi dobacteria in the colon 
of humans aid in digestion.

Figure 4 This coloured SEM shows 
Plasmodium falciparum (yellowish 
cells on top right) among red blood 
cells in the bloodstream.

Go to Nelson ScienceGo to Nelson Science

To test your knowledge of 
the role micro-organisms 
play in daily life,

Some micro-organisms live in the digestive systems of multicellular 
organisms. Here, they feed on food particles that pass through 
the intestines. In humans, this relationship is an important part of 
digestion. Micro-organisms that live in the intestines contribute to 
the health of your intestines, produce vitamins, and help break down 
foods that would otherwise be indigestible (Figure 3). 

Micro-organisms and Disease 
Some micro-organisms can cause health problems, such as acne, strep 
throat, and diarrhea, in humans. Some micro-organisms can make 
people temporarily ill, while others can cause serious diseases. Several 
bacterial diseases have killed millions of people throughout history. 
For example, in the 1300s, the Black Plague killed more than 
75 million people worldwide. Th is disease is caused by a bacterium 
called Yersinia pestis. Although the Black Plague is no longer common, 
other diseases caused by micro-organisms still have an impact on 
society today. 

Malaria is an example of a disease caused by a micro-organism that 
exists today. Approximately 40 % of the world’s population is at risk 
of malaria, a disease caused by the unicellular protist Plasmodium 
falciparum (Figure 4). Malaria is common in tropical regions 
of Africa, Asia, and parts of the Americas. In countries like 
Africa, where poverty is widespread, malaria is a serious problem. 
A particular mosquito transmits the protist from one person to 
another person. Preventative treatments are available, but these are 
expensive and unavailable to most people in third world countries. 
However, these medications are very inexpensive in the rest of the 
world. An understanding of bacterial cell activity may enable 
us to produce cures for diseases like malaria. Researchers in cell 
biology continue to look for treatments for diseases caused by 
micro-organisms. 

2.B.6., 2.B.7.2.B.6., 2.B.7.
SKILLS HANDBOOK
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Cells Gone Wrong
Sometimes, cells are not able to function properly. Th is may happen 
for several reasons. An organism may inherit damaged genes that 
cause cells to fail, or environmental factors may damage cells.
Diabetes
In the chapter narrative, we met Keiko. Keiko has diabetes, a disease 
caused by dysfunctional cells. Cells in the pancreas normally produce 
insulin, a chemical that helps other cells in the body absorb sugars 
from the blood. Th ere are two types of diabetes, type 1 and type 2. 
In a person with type 1 diabetes, cells in the pancreas do not produce 
insulin (or do not produce enough insulin). Insulin must be injected 
into the body. In type 2 diabetes, cells in the body do not respond to 
insulin, and sugar cannot be absorbed. People with type 2 diabetes 
must regulate their blood sugar with exercise and diet. 

In the past, this disease was rarely seen in people under the age 
of 40. Recently, there have been a growing number of cases reported 
in teens and children in Canada. Th ese cases appear to be caused by 
obesity and lack of physical activity. Many health care professionals 
consider type 2 diabetes an epidemic in developed countries. 
Fortunately, it may be prevented by eating a healthy diet and leading 
an active lifestyle. Both types of diabetes, if uncontrolled, can lead to 
heart disease, blindness, and kidney failure.

Cancer
Cancer is caused by dysfunctional cells (Figure 5). 
Cancerous cells divide quickly and uncontrollably 
and form masses called tumours. However, not 
all tumours are cancerous. Benign tumours, for 
example, stay in one place and do not normally 
aff ect the function of tissues and organs. In 
malignant tumours, cancerous cells break away 
from the tumour, enter the bloodstream, and move 
to other parts of the body. Malignant tumours 
interfere with blood supply to healthy cells, causing 
the healthy cells around the tumour to die. Cancer 
can be caused by chemicals (such as those found in 
cigarette smoke) or by infectious diseases, or it can 
be inherited. 

CHECK YOUR LEARNING

1. Many people believe that all micro-organisms are harmful. 
Give two examples of how unicellular organisms, such as 
bacteria and fungi, are useful to humans and the environment. 

2. Name three human diseases and identify the organisms that 
cause each disease.

3. What kind of infections can be treated with antibiotics?

4. Give an example of a disease caused by cells that have “gone 
wrong” or become dysfunctional. Explain how this disease is 
caused. 

5. Explain the cause of a malignant tumour. 

Figure 5 This light micrograph shows cancer cells (stained 
brown) forming among healthy liver cells (light-coloured). 

Go to Nelson ScienceGo to Nelson Science

To view an animation that 
follows the growth of a 
malignant cancer,
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Umbilical Cord Blood Banks—Saving for the 
Future

Kita sits propped up in bed, listening to her parents and the 
doctor talking. They are discussing a treatment that might 
cure her leukemia. Kita’s disease appeared when she was 
in Grade 4. She started feeling ill and tired, and strange 
bruises appeared on her arms and legs. Her parents took 
her to a doctor, who sent her for blood tests. The tests 
showed that Kita had leukemia—a form of cancer in which 
the bone marrow makes too many white blood cells. 

In healthy people, the bone marrow contains many 
simple cells—“stem cells”—that are continually dividing. 
Some stem cells then differentiate to form red blood cells, 
white blood cells, and platelets. These cells pass into the 
blood and travel around the body performing their various 
specialized tasks. Red blood cells carry oxygen around the 
body; white blood cells help fi ght infections; and platelets 
help blood to clot around cuts or scrapes. All of these 
functions are very important. Not having the right mix of 
blood cells makes people like Kita very sick. 

Kita’s bone marrow is not making the right blood cells. 
Her doctors know that she will not get better unless they 
can replace the unhealthy stem cells in her bone marrow 
with healthy stem cells. But where will these new healthy 
stem cells come from?

Bone marrow is not the only tissue that produces 
stem cells. There are stem cells in the blood that is left in 
the umbilical cord when a baby is born. Researchers have 
found that “cord blood” can be an effective treatment for 
some forms of leukemia.

Many hospitals around the world collect umbilical cord 
blood immediately after a birth (Figure 1). There is only a 
little blood in each umbilical cord. Even this small quantity, 
though, is sometimes enough. The hospital tests, labels, and 
stores each “unit” of blood. 

Kita’s doctors have decided to give her a unit of cord 
blood (Figure 2). They will inject the blood either into Kita’s 
veins or into her bone marrow. The doctors hope that these 
new cells will replace the unhealthy bone marrow cells and 
start producing healthy blood cells. If all goes well, Kita will 
start to feel better in a few weeks; in a few months, she 

could be completely cured of her disease.

Figure 1 The blood in this baby’s umbilical cord is a source of 
stem cells (undifferentiated cells).

Figure 2 Banked cord blood can 
be injected into an ill patient. 
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Looking Back

CHAPTER

6
Organizing Cells

LIVING

THINGS

Bacteria

Protists

Plants

Animals

Fungi

pseudopod

food 
particle

food 
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extended
pseudopod

food
vacuole

BIG Ideas

 Cells are the basis of 
life.

 Cells organize into 
tissues, tissues into 
organs, organs into 
organ systems, and 
organ systems into 
organisms.

 Healthy cells 
contribute to healthy 
organisms.

 Systems are 
interdependent.

✓

✓

✓

✓

SUMMARY

Organisms can be made up of one cell (unicellular organisms) or many 
cells (multicellular organisms).

Unicellular organisms are made up of only one cell. Multicellular • 
organisms are made up of many cells.
Organisms can be classifi ed into fi ve groups based on their • 
characteristics: plants, animals, fungi, protists, and bacteria.

Unicellular organisms perform all of the processes necessary for life 
using a single cell.

Unicellular organisms obtain nutrients, exchange gases, and remove • 
wastes.
Many unicellular organisms have special structures that they use • 
for movement, locomotion, and nutrition.
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The skills of analysis can be used to study organisms.

Unicellular organisms can be observed using the compound • 
microscope.
Locomotion in unicellular organisms can be studied using wet • 
mounts containing glycerine.

In multicellular organisms, cells organize into tissues, tissues into 
organs, and organs into organ systems. Multicellular plants and animals 
depend on systems of organs to carry out life processes.

Cells undergo diff erentiation to develop characteristics that make • 
them able to perform only one specifi c task. 
In multicellular organisms, organ systems such as the • 
musculoskeletal system are used to perform life processes.
Plants organize their cells into tissues, organs, and organ systems. • 
Th ey have a root system and a stem system, which they use to 
perform the processes of life.
A multicellular organism cannot survive on one system alone. In • 
humans, for example, the respiratory and circulatory systems work 
together to provide the cells in the body with oxygen.
Diff erent organisms perform the processes of life in diff erent ways.• 

When cells are not able to perform their functions, the health of the 
organism is affected.

Unicellular organisms can be benefi cial to the health of many • 
multicellular organisms. Th e human digestive system, for example, 
relies on many micro-organisms to digest food and to provide 
certain vitamins.
Some micro-organisms, such as bacteria and protists, can cause • 
human illnesses and diseases, such as strep throat and malaria.
Cells that are not able to function properly can cause diseases in • 
humans. Diabetes and cancer are caused in this way.
All organ systems work together and depend on each other. If one • 
system fails, the health of the organism is jeopardized. 

VOCABULARY

organism, p. 140

unicellular organism, p. 140

multicellular organism, p. 140

vertebrate, p. 140

invertebrate, p. 140

fungi, p. 141

protist, p. 141

bacteria, p. 141

movement, p. 145

locomotion, p. 145

cellular differentiation, p. 149

tissue, p. 149

organ, p. 149

organ system, p. 150

xylem vessel, p. 154

phloem vessel, p. 154
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K/U  Knowledge/Understanding T/I   Thinking/Investigation
C  Communication A  Application

CHAPTER
The following icons indicate the 
Achievement Chart categories:6

What Do You Remember?
1. Are cats vertebrates or invertebrates? How 

can you tell? K/U

2. Write a defi nition for each of the following: K/U

(a) unicellular organism
(b) multicellular organism
(c) cellular diff erentiation
(d) specialized cells

3. Arrange the following according to increasing 
levels of organization: organ system, tissues, 
cells, organism, organs K/U

4. List four types of animal tissue and explain 
the function of each. K/U

5. What is a diff erentiated cell? K/U

6. Name fi ve human organ systems. K/U

7. Compare the processes of gas exchange in 
humans and frogs. K/U

8. How do plants transport water and minerals 
from their roots to their leaves? K/U

9. What groups of organisms can perform 
photosynthesis? K/U

10. Why do paramecia have cilia? K/U

11. How do unicellular organisms use 
phagocytosis for nutrition? K/U

12. Complete the following table in your 
notebook: K/U

Table 1 

13. Which organ system do vertebrate 
animals use to help them respond to their 
environment? K/U

14. Name the fi ve major groups of organisms. K/U

What Do You Understand? 
15. Give an example of how you respond to your 

environment. K/U   A

16. Give one example of how trees might respond 
to their environment. K/U  A

17. Explain how your skin can be considered an 
organ. K/U

18. Must larger animals be composed of larger 
cells? Explain. K/U  T/I

19. What systems would be aff ected if your heart 
stopped beating? K/U   

20. Provide two examples that show how micro-
organisms help multicellular organisms 
survive. K/U

21. Use the Internet to help you make a list of 
careers in health care. What pathway would 
allow you to one day work on one of these 
careers?  T/I  A

Go to Nelson ScienceGo to Nelson Science

22. Write a short paragraph that explains the 
role of cellular diff erentiation in multicellular 
organisms. Be sure to use the terms 
unicellular, multicellular organism, and 
cellular diff erentiation in your paragraph. K/U  C

23. Describe a relationship between two 
organisms in this chapter that was new to 
you. How does this relationship demonstrate 
how living things depend on one another? K/U  

24. Why do scientists refer to blood as a tissue? T/I

25. How have you benefi ted from the work of a 
fungus? A

26. In what ways does the earthworm most 
resemble a human—digestion, movement, or 
gas exchange? Explain why. K/U  

Organ System Function Organs and
  structures involved
circulatory
respiratory
digestive
musculoskeletal
nervous

REVIEW
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To do a self-quiz Go to Nelson Science

27. Terry Fox (Figure 1) had cancer in the bone 
of his leg. He had to have his leg amputated 
as a result. Explain why this was necessary. A

28. Some babies are born cyanotic—their skin 
is blue. Given that blood looks blue when 
it is deprived of oxygen and red when it is 
oxygen rich, what are some possible causes of 
cyanotic babies? K/U  A

Solve a Problem! 
29. Th e heart is an important organ of the 

circulatory system. It beats at least once per 
second. Cardiovascular disease is a common 
heart disease that aff ects many Canadians. 
Use the Internet to answer the following 
questions about cardiovascular disease:
(a) What are some of the causes of 

cardiovascular disease?
(b) What treatments are available to patients 

with cardiovascular disease? How can 
cardiovascular disease be prevented?

(c) What are the social and economic costs of 
cardiovascular disease? 

(d) How is this disease diff erent in men and 
women?

(e) What can you do to help young people 
today understand the importance of a 
healthy heart? K/U  T/I  A

Go to Nelson ScienceGo to Nelson Science

Create and Evaluate! 
30. Create a new organism. Describe its 

characteristics (locomotion, gas exchange, 
and so on) and preferred habitat. Make a 
sketch of your organism and identify which 
of the fi ve major groups of organisms it 
would fi t into. T/I

31. Use the Internet to create a pamphlet that 
outlines the role of micro-organisms in a 
landfi ll site or composter. T/I  A  C  

Go to Nelson ScienceGo to Nelson Science

32. You are a biomedical engineer. You work with 
the medical team in a hospital to develop new 
and exciting technologies that help people 
with a disability. A patient is referred to you. 
She cannot move at all except for a fi nger. She 
wants you to help her invent a way to move 
around. Use your imagination! 
You may assume that you can build any 
device that you can think of to help her (as 
long as it is logical). Th ink of a solution that 
could work for her. Draw a sketch of your 
idea and explain how you would like it to 
work. What are the strengths of your design? 
What are its limitations? T/I  C

Refl ect on Your Learning  
33. In this chapter, you have learned a lot of 

facts and names involved with the diff erent 
systems of the body. How much of this 
information can you recall right now? You 
will learn more about body systems in high 
school. What strategies can you use to ensure 
that you will be able to remember what you 
learned in Grade 8?

34. Th ink back to the Key Question on the fi rst 
page of this chapter.
(a) In a brief paragraph, answer the Key 

Question. You may use diagrams.
(b) Write one or two more questions about 

the topic of this unit that you would like 
to explore.

Figure 1 
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All organisms need water to survive. Humans 
need to drink water in order to remain healthy. 
Other organisms, including micro-organisms, 
need water too, and many live in, or near, water. 
Many of them thrive in wet environments 
like ponds, rivers, aquariums, and even mud. 
Th e health of a natural environment is oft en 
associated with the presence of a large variety of 
organisms (Figure 1). For example, if a sample of 
water taken from a pond contains a large number 
of diff erent micro-organisms, scientists can 
assume that the environment is healthy. 

Scenario
In this Unit Task, you will take the role of a 
biologist. You will work with a small team 
to assess the health of two diff erent aquatic 
environments. 

You will use microscopes and your microscopy 
skills to examine samples of water, mud, or gravel 
taken from the two environments (Figure 2). 
You will assess the general health of the two 
environments by comparing the variety of micro-
organisms that you fi nd in the two samples.

Equipment and Materials 
Write a list of Equipment and Materials that you 
will need to carry out the Procedure.

Procedure
1. In your group, discuss the steps you will take 

to prepare your slides. Consider 
• which type of mount would be best
• how many slides to prepare from each sample 
• what variables you will need to control
• which type of lens to use to view the slides

2. Write out your procedure. Include any 
necessary safety precautions.

3. When you are satisfi ed with your outline, 
submit it to your teacher for approval. Once 
approved, prepare your slides. 

2.B.4., 2.B.6.2.B.4., 2.B.6.
SKILLS HANDBOOK

Explore Diversity by Looking at 
Organisms

Figure 2 To learn about the health of an aquatic environment, 
scientists examine the micro-organisms that live in the water.

Figure 1 Scientists take water samples to test the health of 
aquatic environments.
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4. Using a microscope, examine the slides 
you prepared for each of your samples and 
identify plants, animals, and protists.   

5. Prepare a biological drawing of a variety of 
organisms from each sample. Identify and 
label the organisms as either unicellular or 
multicellular. Label any cell structures that 
you can identify. 

6. For each sample, count the number of 
diff erent types of organisms in 10 randomly 
selected fi elds of view. Record your 
observations in a table (Table 1).

Table 1 Counting Types of Cells

Analyze and Evaluate
(a) To estimate the diversity in each sample, 

calculate the average of the 10 counts 
recorded in step 6. 

(b) What technique did you choose for preparing 
your slides? Was this technique appropriate? 
Why or why not? 

(c) Which magnifi cation was best for viewing the 
cellular organisms? Explain your answer.

(d) Prepare a report in the form of a presentation. 
Your report should include
• your answers to all of the questions
• a summary of the similarities and 

diff erences between the two samples
• a statement about the health of the two 

environments

Apply and Extend
(e) What helped you identify which objects were 

living and which were non-living things?
(f) What features of the organisms helped you to 

identify them? Name at least three features. 
Describe the function of each named feature.

(g) How would knowledge of cells and cell 
structures help a biologist assess the health of 
an ecosystem?

(h) Explain why plants are essential in any 
environment. 

8.B.5.8.B.5.
SKILLS HANDBOOK

  Number of different types of organisms
 Field of view Sample A— Sample B—
  aquarium water bird bath water
 #1 6 4
 #2 10
 #3 7

Unit B Task  167NEL

• plan a procedure to make a wet mount

• handle laboratory equipment safely and effectively 

• identify various types of plant and animal cells

• demonstrate an understanding of the unique properties of 
plant and animal cells

• record your observations accurately and in an organized 
manner and analyze the results

• apply knowledge about organisms to make inferences about 
the health of environments 

• prepare and present a report that includes the following:

– correctly prepared biological drawings

– answers to all of the activity questions

– a summary of the similarities and differences between 
the two water samples 

– a statement about the health of the two environments 

• connect the structures within cells to necessary life processes

• connect the structures of plant cells to their importance within 
ecosystems

Assessment
You will be assessed on how well you
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Make a Summary 
In this unit, you learned about cells, tissues, 
organs, systems, and organisms. You explored 
the basic structure and function of plant and 
animal cells. You explored the role of diff usion 
and osmosis as cellular processes. You also 
looked at the impact of increased scientifi c and 
technological knowledge of cells and cellular 
processes on health and society. 

In this activity, you will create a concept map 
using what you have learned in this unit.
Equipment and Materials 

pencil • paper• 

Procedure
Create a concept map with the words “Living 1. 
Th ings” in the centre.
Work with a partner to create branches from 2. 
the centre term, using words and concepts 
that you learned in this unit. Figure 1 shows 
you how your concept map might begin. 
Remember to explain connections between 
main concepts by writing on the lines 
between the main boxes of your map. 

Your concept map might include any of the 3. 
following:

microscopy • plant • 
cell theory • animal• 
tissues • organ system• 
cellular diff erentiation• 

Cells

living
things

cells

made up of

Figure 1 

Unit B Review Questions
What Do You Remember?

1. Which of the following is not a characteristic 
of all living things?
(a) lifespan
(b) locomotion
(c) production of wastes
(d) energy requirement K/U

2. In your notebook, draw a web that identifi es 
the main characteristics of living things. K/U  C

3. What are the functions of the following cell 
structures: nucleus, cell membrane, vacuole, 
chloroplast, cytoplasm, cell wall? K/U

4. State the cell theory. K/U
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5. Rewrite the following in order of lowest to 
highest complexity (smallest to largest):
organ, organ system, cell, particle, organelle, 
tissue, organism K/U

6. Which of the following functions describes 
what the objective lenses do?
(a) focus
(b) magnify
(c) support the specimen
(d) provide a source of light K/U

7. In your notebook, match the description on 
the left  side of Table 1 with the term on the 
right. K/U

8. Compare and contrast diff usion and 
osmosis. K/U

9. Compare the digestive process in a human to 
that of paramecium. K/U

10. What are the dangers of using the coarse-
adjustment knob when focusing under high 
power? A

11. In your notebook, label the parts of a plant 
cell in Figure 1. K/U

12. In your notebook, label the parts of an animal 
cell shown in Figure 2. K/U

A

B

C

D

E

F

G

Figure 1 

Table 1 

Description Term

Tiny structures in a cell diffusion

A structure composed of many different 
tissues that work together

osmosis 

The movement of water particles across a 
selectively permeable membrane from an 
area of higher water concentration to an area 
of lower water concentration

organ

The organelle responsible for photosynthesis organelle

Movement of particles from an area of high 
concentration to an area of low concentration

chloroplast

A

B

C

D

E

F

G

Figure 2 
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13. List the two main diff erences between plant 
and animal cells. K/U

14. In your notebook, indicate whether each 
statement is true or false. If you think that a 
statement is false, rewrite it to make it true.
(a) Th e cell wall helps support the structure 

of animal cells.
(b) Th e circulatory system brings oxygen to 

cells and takes cellular waste products and 
carbon dioxide away.

(c) Photosynthesis uses energy from the Sun 
to make food in plants.

(d) Th e cell membrane is completely 
permeable to all substances. K/U

What Do You Understand?
15. Compare and contrast the functions of the 

cilium and fl agellum. How are they useful to 
unicellular organisms? K/U

16. Why do plant cells need a cell wall? K/U

17. Are individual cells in multicellular 
organisms considered to be alive? Explain 
your thinking. K/U   

18. Based on the fi ve-group classifi cation system 
that you learned about in Section 6.1, how 
would you classify the following organisms? 
K/U  A   
(a) ant (c) goldfi sh
(b) lizard (d) tomato

19. Why is cancer such a serious disease? K/U   
20. Why is cell diff erentiation critical to the 

formation of tissues, organs, and organ 
systems? K/U

21. Why would you not expect to see chloroplasts 
in onion root cells? K/U

22. Use the Internet to research how a tree 
circulates nutrients and water. How is it 
diff erent from the circulatory system of the 
human? How are they similar? K/U   T/I  

Go to Nelson ScienceGo to Nelson Science

23. (a) Explain the diff erence between 
locomotion and movement, using a 
unicellular organism as an example.

(b) Describe how multicellular organisms 
achieve locomotion. K/U

24. Th ere are many careers in the fi eld of health 
sciences (for example, nurse, lab technician, 
cytologist, gerontologist, physician, medical 
researcher, and pharmacist). Use the Internet 
to research some of these careers. Which 
career do you think would best fi t your 
personality? T/I  A

Go to Nelson ScienceGo to Nelson Science

Solve a Problem! 
25. Find the total magnifi cation for a microscope 

that has a 10× ocular lens and a 40× objective 
lens. K/U

26. You are researching blood cells. You 
encounter a problem when viewing blood 
cells under a microscope—every blood cell 
has burst. A fellow researcher tells you that 
it probably has to do with the water you are 
using to dilute the blood. 
(a) Using your knowledge of diff usion and 

osmosis, explain how water might cause 
blood cells to burst.

(b) What could you do to prevent this 
problem from happening again? K/U  T/I  A
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27. Prigojean fi lled her new aquarium with fresh 
tap water and waited a day before adding 
rocks, fi sh, and aquatic plants. She placed 
the aquarium near a window and set the 
aquarium’s lamp to turn on at 4 p.m. and off  
at 11 p.m. every day. Aft er three weeks, the 
glass walls and the rocks were coated in a 
fuzzy green material (Figure 3).
(a) What could the fuzzy green material be?
(b) Prigojean predicts that the green material 

is alive. What can Prigojean do to 
determine whether the green material is 
composed of living things?

(c) If Prigojean determines that the green 
material is composed of living things, 
what types of living things do you think 
she discovered?

(d) What can Prigojean do to reduce the 
growth of the green material in her 
aquarium without negatively aff ecting the 
health of the fi sh? K/U  T/I  A  

Create and Evaluate!
28. What are the pros and cons of an electron 

microscope? Are there any advantages to 
using a scanning electron microscope versus 
a transmission electron microscope? Write 
a brief paragraph explaining which type of 
microscope you would use and why you 
would use it. K/U  T/I  A  

29. Create a poster that explains how to use 
a compound light microscope. Be sure to 
include any safety precautions. What are 
some of the limitations of using a poster for 
this purpose? T/I  A  C  

30. You have decided to conduct a controlled 
experiment on osmosis using potatoes. 
Design a fair test that answers the following 
question: what is the eff ect of placing samples 
of potato into diff erent concentrations of 
salt water? Formulate a hypothesis that has a 
prediction and reasons for your prediction. 
Write out your procedure, including any 
safety precautions. With your teacher’s 
permission, carry out your experiment. Once 
complete, evaluate your experimental design. 
Is there anything that you could have done 
diff erently to get better results? T/I  C  

31. Based on what you have learned in this unit, 
write an opinion piece that discusses ways in 
which our knowledge of the structures and 
functions of cells has aff ected our society and 
the environment. You should clearly state 
whether you believe that our knowledge of 
cells has had a positive or negative eff ect on 
human health and the environment and be 
supported by evidence. A  C  

Refl ect on Your Learning 
32. Which part of this unit did you feel 

infl uenced your view of science and 
technology the most? Why?

33. What new skills did you learn in this unit? 
How will you apply these new skills? 

Figure 3 
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