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Dr Birdley Teaches Science – Introducing Cells

Educational Objectives
• To introduce cells and explain why they are the smallest units of life
• To discuss major types of cells, discuss how they were discovered,
and introduce the cell theory

Unit

at
io
n

Central Goals:

Primary Objective(s)

Standards

1. Why Cells Are
Important

Define cells and explain their importance.

1, 2, 3, 6

2. The Hierarchy of Life

Explain that cells combine to form tissues, organs and systems.
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Provide examples of how cells give living things form and function.

1, 2, 3, 6

Ed

Identify eight levels of organisation in multicellular living things.
3. The Smallest Units
of Life

Explain why the cell is the smallest unit of life.

1

4. Characteristics of
Living Things

Define six characteristics of life.

5. The Amoeba

Show that cells are alive by illustrating life processes performed by the
amoeba, a single-celled organism.

1, 5

6. Discovering Cells

Explain the role of the microscope in discovering cells.

1, 7
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Relate cells to organelles, molecules and atoms.

4, 5
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Provide examples of how cells demonstrate them.

Introduce the contributions of Hooke and Leeuwenhoek.
Introduce the three major statements of the cell theory.
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Review Unit:
The Cell Theory

1
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Explain the reasoning and evidence behind each statement.
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Objectives and Frameworks

Correlations to the Australian Curriculum
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This page outlines the relevant Australian F–10 Curriculum and Senior Secondary Curriculum
content descriptions that the units relate to. After each standard, the pertinent units are listed.
Senior Secondary Curriculum: Biology

F–10 Curriculum: Science
1. Cells are the basic units of living things; they
have specialised structures and functions
(ACSSU149) [Units 1, 2, 3, 5, 6, Review Unit]

uc

2. Multi-cellular organisms contain systems
of organs carrying out specialised functions
that enable them to survive and reproduce
(ACSSU150) [Units 1, 2]

5. Cells require inputs of suitable forms of energy,
including light energy or chemical energy in
complex molecules, and matter, including gases,
simple nutrients, ions, and removal of wastes, to
survive (ACSBL044) [Units 4, 5]
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4. Ecosystems consist of communities of
interdependent organisms and abiotic
components of the environment; matter and
energy flow through these systems (ACSSU176)
[Unit 4]

7. The specialised structure and function of
tissues, organs and systems can be related
to cell differentiation and cell specialisation
(ACSBL055) [Unit 6]
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3. Multi-cellular organisms rely on coordinated
and interdependent internal systems to respond
to changes to their environment (ACSSU175)
[Units 1, 2]

6. Multicellular organisms have a hierarchical
structural organisation of cells, tissues, organs
and systems (ACSBL054) [Units 1, 2]
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Dr Birdley Teaches Science – Introducing Cells

Overview of Source Cartoons
The difficulty level ranges from easy (L1) to very challenging (L3).

Cartoon

Challenge
Level

Central Focus

Related Topics

Significance of cells

L1

Know Your
Levels!

Hierarchy of life

L2

Introduction to cells

The Hierarchy
of Life

Hierarchy of life

L2

Introduction to cells

The Smallest
Units of Life

Cells, organelles, molecules, atoms

L2

The Wisdom
of Don

Cell reproduction and growth
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Why Cells?

Tissues
Organs
Systems

Levels of organisation

Cell division

L1

Cell division
Cell membrane

L2

Discussion of what life is

L2

Cell division
Mitosis

L1

History of science
Metric units

L1

Cell walls

Antonie van Leeuwenhoek, the discovery of
microbes

L1

Microbes

The Cell Theory The three major statements of the cell theory

L1

Hierarchy of life
Cell reproduction
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L1
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Life on the Web Six characteristics of life
How cells show characteristics of life

The Amoeba

Unicellular organisms

Cell Size

Role of the microscope in the discovery of cells
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Interview
with a Cell
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Hooked on Cells Robert Hooke, the discovery of cells

©

H

A Small World
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Dr Birdley Teaches Science – Introducing Cells
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Unit 1: Why Cells Are Important

WHY CELLS?

Cells and Living Things

Objectives
1. To define and explain the importance of cells.
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2. To provide examples of how cells give living
things form and function.

Synopsis
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Nate, a student of Dr Birdley’s, asks him why
cells are important, prompting Dr Birdley to
launch into an in-depth explanation.
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Main Ideas

3. Cells are the smallest units of life.
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4. All living things are made of cells.
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2. Cells organise themselves into tissues, which
give organs their form.
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1. Cells do the work that contributes to critical
life processes at the organismal level.
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5. Many-celled and single-celled organisms exist.

cell
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organ

cardiovascular

system

unicellular

photosynthesis

multicellular

microorganisms
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Vocabulary

Questions for Discussion
Before Reading:
1. What do you already know about cells?
2. What types of cells have you heard of?
3. How do cells relate to organs, such as
the heart?
After Reading:

Characters

Dr Birdley, Nate, two microorganisms

1. What reasons does Dr Birdley give for
explaining why cells are important?
2. What was the point about the tree?
The cardiovascular system?
3. What living things are shown in
the cartoon?
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Unit 2: The Hierarchy of Life

KNOW YOUR LEVELS!

The Hierarchy of Life

Objectives
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1. To illustrate eight levels of organisation in
multicellular living things.
2. To introduce the idea that the cell is the
smallest level of organisation that is still alive.
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Synopsis

Ed

As Dr Birdley takes a break, Jaykes, Phyll and
Dean Owelle discuss eight levels of organisation
in multicellular living things.
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Main Ideas
1. Many-celled organisms have multiple levels
of organisation.
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3. Systems are made up of organs and
supporting parts.
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2. Organisms, or living things, contain
overlapping systems.
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4. Organs are made up of tissues, which are
composed of cells.

5. Cells contain organelles, which are made up
of groups of molecules.
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6. Molecules are made up of atoms.
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Vocabulary
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system

cell

molecule

Questions for Discussion
Before Reading:
1. What are human systems made up of?
2. What are cells made up of?
After Reading:
1. Which levels are living? Which are
non-living?
2. What level is the smallest unit of matter?

organ

organelle

tissue

organism

atom

Characters

3. What level is the smallest unit of life?
4. What are other types of (systems, organs,
tissues, etc.) that could be illustrated in
the diagram?

Jaykes, Phyll, Dean Owelle, Dr Birdley
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Unit 3: The Smallest Units of Life

THE WISDOM OF DON

Cell Biology

Objective
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1. To provide evidence that cells are alive by
showing that they can reproduce.
2. To illustrate how cell division leads to the
growth of a multicellular organism.
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3. To introduce the basic stages of cell division.

Synopsis
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1. Because cells reproduce, they can be
considered living things.
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Main Ideas

Ed

As Dr Birdley ponders how to prove that cells
are alive, a wise pterodactyl named Don appears
holding a plant. He explains how cellular
reproduction causes the plant to grow, and points
out that reproduction is something only living
things can do.
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2. When they reproduce within multicellular
living things, they can cause them to grow.
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3. The process of cell division involves the
replication of DNA, followed by the expansion
of the membrane and then the division of cells.

cells
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Vocabulary
growth

Questions for Discussion
Before Reading:
1. How is plant growth similar to
animal growth?
2. What do you think the role of cells is
in plant growth?
After Reading:

DNA

reproduction

replication

2. What evidence does this cartoon provide
that cells are alive?
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division

1. What causes plants to grow at the
cellular level?

Characters

3. Is this enough to prove that cells
are alive? Why or why not?

Dr Birdley, Don
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Unit 4: Characteristics of Living Things

INTERVIEW WITH A CELL

Characteristics of Life

Objective
To illustrate and explain how cells show six
characteristics of life.
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Synopsis
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After using the Zoom Glove to shrink down to the
size of a cell, Clarissa interviews a cell in order to
confirm that cells are truly alive.

Main Idea
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Cells can be considered living because they
demonstrate six essential qualities of living
things.

nutrients

membrane

cell division

regulation

growth

Br

Characters

ow

nucleus
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Vocabulary
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Clarissa Birdley, a cell interviewee

Teacher’s Notes

aw

This cartoon and its related study questions are
designed to be used with the “Life on the Web”
cartoon and its vocabulary build-up.
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Although a detailed understanding of the cell
membrane is not necessary, it can be useful to
briefly explain how it acts as a filter for the cell.
For advanced students who have covered mitosis,
it might be useful to point out that the cell would
have to be going through the first several phases
of mitosis in between the third and fourth panels.
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Questions for Discussion
Before Reading:
1. Do you think that cells are alive?
Why or why not?
2. What characteristics of life would cells
need to demonstrate in order to show that
they are alive?
After Reading:
1. How did the cell demonstrate
(a given characteristic?)
2. What are substances that cells need that
all living things need?
3. What is the role of the nucleus in the cell?
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Unit 5: The Amoeba

THE AMOEBA

Microorganisms

Objectives
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To prove that cells are alive by showing how the
amoeba demonstrates characteristics of life.

Background
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As Nate scans the internet, Dr Birdley asks
Professor Lark to help him prove that cells are
alive. They decide to observe a single-celled
creature known as the amoeba, which eats,
moves, grows, and reproduces in an obvious
manner.
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Main Ideas
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2. The amoeba demonstrates energy transfer by
devouring and digesting a smaller bacterium.
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1. Unicellular organisms are living things made
of one cell.
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3. The amoeba shows behaviour by swimming
and capturing the bacterium with its false feet.
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4. The amoeba grows by expanding its membrane
as it prepares to divide.
5. The amoeba reproduces by dividing in two.
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amoeba
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Related Vocabulary
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phagocytosis

pseudopodium (false foot)

unicellular organism

Characters

Dr Birdley, Professor Lark, the amoeba
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Questions for Discussion
Before Reading:
1. How could a microscope help you
prove that cells are alive?
2. What do you already know about
microorganisms?
After Reading:
1. Why is Dr Birdley frustrated at the end
of the comic?
2. What do you suppose the amoeba is
doing during their “resting” phase?
3. What characteristics of life does the
amoeba demonstrate? How?
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