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Dr Birdley Teaches Science – Parts of the Cell

Educational Objectives
• To learn about the basic parts that all cells have in common.
• To explore how they relate to basic cell processes.

Unit
1. What Cells have
in Common

Primary Objective(s)

2. The Cell
Membrane

To explain the basic function of the cell membrane.

3. The Cytoplasm

To explain the composition and function of the cell cytoplasm.
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Central Goals:

Standards
1, 2, 3, 5,

To point out that all cells have a membrane, cytoplasm, and
genetic material.

uc
Ed

To introduce how membrane transport occurs.

6, 7, 8

11
1, 4, 6,
7, 8
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To introduce ribosomes, proteins, and chemical reactions as
important elements of the cell’s internal machinery.

1, 6, 7, 8,
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To introduce glycolysis as a fundamental process that creates
useful energy.
4. DNA
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To explain the structure and function of DNA

To introduce how DNA relates to the building of proteins.

1, 6, 7, 8,
9, 12, 13,
14
1, 6, 7, 8,

Explain the structure and function of eukaryotic organelles.

6. Plant Cell Parts

Compare the organelles in animal cells with those in plant cells.

1, 9, 12,

Explain the structure and function of prokaryotic organelles.

13, 14
1, 7
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Use analogies to understand how cell parts work together

9, 10
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7. Prokaryotic
Cell Parts

Br

5. Eukaryotic
Cell Parts

iv
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Objectives and Frameworks

Correlations to the Australian Curriculum

F–10 Curriculum: Science
1. Cells are the basic units of living things; they
have specialised structures and functions
(ACSSU149) [Units 1, 2, 3, 4, 5, 6, 7]

8. In eukaryotic cells, specialised organelles
facilitate biochemical processes of
photosynthesis, cellular respiration, the
synthesis of complex molecules (including
carbohydrates, proteins, lipids and other
biomacromolecules), and the removal of cellular
products and wastes (ACSBL049) [Unit 1, 2, 3,
4, 5]
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2. Multi-cellular organisms contain systems
of organs carrying out specialised functions
that enable them to survive and reproduce
(ACSSU150) [Unit 1]
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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.
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10. Photosynthesis is a biochemical process that in
plant cells occurs in the chloroplast and that uses
light energy to synthesise organic compounds;
the overall process can be represented as a
balanced chemical equation (ACSBL052) [Unit
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)
[Units 3]

9. Biochemical processes in the cell are controlled
by the nature and arrangement of internal
membranes, the presence of specific enzymes,
and environmental factors (ACSBL050) [Units
4, 5, 6]
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3. Multi-cellular organisms rely on coordinated
and interdependent internal systems to respond
to changes to their environment (ACSSU175)
[Unit 1]

Senior Secondary Curriculum: Biology
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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) [Unit 1]
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6. The cell membrane separates the cell from
its surroundings and controls the exchange
of materials, including gases, nutrients and
wastes, between the cell and its environment
(ACSBL045) [Units 1, 2, 3, 4, 5]
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7. Prokaryotic and eukaryotic cells have many
features in common, which is a reflection of
their common evolutionary past, but prokaryotes
lack internal membrane bound organelles,
do not have a nucleus, are significantly
smaller than eukaryotes, usually have a single
circular chromosome, and exist as single cells
(ACSBL048) [Units 1, 2, 3, 4, 5, 7]
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11. Multicellular organisms have a hierarchical
structural organisation of cells, tissues, organs
and systems (ACSBL054) [Unit 2]
12. DNA is a helical double-stranded molecule
that occurs bound to proteins in chromosomes
in the nucleus, and as unbound circular DNA
in the cytosol of prokaryotes and in the
mitochondria and chloroplasts of eukaryotic
cells (ACSBL076) [Units 4, 6]
13. The structural properties of the DNA molecule,
including nucleotide composition and pairing
and the weak bonds between strands of DNA,
allow for replication (ACSBL077) [Units 4, 6]
14. Genes include ‘coding’ and ‘non-coding’ DNA,
and many genes contain information for protein
production (ACSBL078) [Units 4, 6]
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Dr Birdley Teaches Science – Parts of the Cell

Overview of Source Cartoons

Cartoon

at
io
n

The difficulty level ranges from easy (L1) to very challenging (L3).

Challenge
Level

Central Concept

Related Topics

Membrane, cytoplasm and DNA

L2

Biological molecules (lipids,
proteins, sugars, nucleotides)

The Shell of the
Cell

The function of the membrane

L1

Filters
Molecules within the membrane

Jelly?

Composition and function of cytoplasm

L2

Chemical reactions

Cracking the
Code

Structure, function and location of DNA

L2

Molecules within DNA

L2

Membrane
Cytoplasm
DNA

L1

Photosynthesis

L2

Waves
Electrons
Organelles

Cell Walls &
Chloroplasts

Overview of these plant organelles
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Eukaryotic organelles
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The Cell and
the City

uc

What Cells have
in Common

Examining eukaryotic organelles

The Zoom Glove,
Part 1

Types of prokaryotic cells

L1

Types of bacteria

The Zoom Glove,
Part 2

Prokaryotic cell parts

L3

Bacteria processes (swimming,
reproduction, conjugation, etc.)
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Transmitting
Electrons

vi
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Dr Birdley Teaches Science – Parts of the Cell
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Unit 1: What Cells Have in Common

WHAT CELLS HAVE IN COMMON

Cell Parts

Objectives
1. To establish that all cells have a membrane,
cytoplasm and genetic material.
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2. To explain the function of these three parts.

Synopsis

uc

Celia convinces Dr Birdley to let her teach a
lesson on what all cells have in common.
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Main Ideas
1. The membrane is a boundary that regulates
what passes into and out of the cell.

Vocabulary
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3. The DNA contains information that directs
the cell’s development and function.
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2. The cytoplasm is a jelly-like mix of
chemicals and chemical reactions that serve
as the cell’s internal machinery.

lipids

channels

cytoplasm

nutrients

chemical reactions

DNA

molecule
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membrane

code
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Characters
Dr Birdley, Celia
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Teacher’s Notes

©

One approach is to introduce students to major
molecules in living things (lipids, carbohydrates,
proteins and genetic material) before showing this
cartoon.
Challenge students to identify these three parts in
other cell types, such as plant cells and bacteria.
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Questions for Discussion
Before Reading:
1. What do all cells have in common?
2. How is the cell similar to and different
from a man-made machine?
After Reading:
1. Can you think of any analogies for one
or more of these cell parts? Explain.
2. In various machines, what plays the role
of the membrane/cytoplasm/DNA?
3. What cell part do you find the most
interesting?
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Unit 2: The Cell Membrane

THE SHELL OF THE CELL

Membrane Transport

Objectives
1. To establish the membrane as a selective
barrier that encloses the cell.
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2. To establish the difference between
semipermeable and impermeable.
3. To provide examples as to why a cell needs a
selective barrier in order to remain alive.
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Synopsis
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Dr Birdley teaches a lesson that compares the
membrane to a chocolate with a candy shell. His
lesson can be heard from the other end of the
building.
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1. The membrane is similar to a candy shell
because it provides shape, support and
protection to its inside contents.
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Main Ideas
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2. The membrane is different from a candy shell
because it is a semipermeable barrier.
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3. The membrane’s selective permeability allows
it to keep critical substances inside the cell
while keeping harmful substances out.
4. The membrane selectively allows only
particular molecules to pass through it.
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membrane
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Related Vocabulary

©

impermeable

semipermeable

lipid bilayer
osmosis
passive and active transport

Characters
Dr Birdley, Shelly, Nate, Anthony, Gina Sparrow,
older teacher
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Questions for Discussion
Before Reading:
1. What does a candy shell do for
a chocolate?
2. What separates the inside of a living
thing from the outside environment?
After Reading:
1. How is the cell membrane similar to
a candy shell? How is it different?
2. Why is it important for the cell
membrane to be semipermeable?
3. What would happen if the cell
membrane were impermeable?
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Unit 3: The Cytoplasm

JELLY?

Cytoplasm & Cell Processes

Objectives
1. To explain the composition and functionality
of the cell’s cytoplasm.

at
io
n

2. To briefly explain the role of ribosomes
in protein synthesis.
3. To explain the process of glycolysis.
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Synopsis

Ed

Dr Birdley begins by explaining that cytoplasm
is considered the “jelly” inside the cell and then
goes on to explain its greater complexity.
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Main Ideas
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2. The cytoplasm is a complex mixture of
molecules and small cell parts.
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1. The cell’s organelles are suspended in a jelly
like substance known as cytoplasm.
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3. The cytoplasm is the site of critical chemical
reactions, such as glycolysis, which provides
energy for the cell in the form of ATP.
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4. Because all the parts of the cytoplasm work
in synchrony to keep the cell working, they
are similar to the mechanism of a clock.

cytoplasm

aw

Vocabulary
glycolysis

molecule

glucose

proteins

organelles

fructose

chemical reactions

ATP

mRNA

tRNA
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ribosome

Characters

Questions for Discussion
Before Reading:
1. What do you suppose is inside a cell?
2. How are cells similar to man-made
machines? How are they different?
After Reading:
1. How is the cytoplasm similar to jelly?
2. How is the jelly idea flawed?
3. How is the cytoplasm similar to the
machinery of a clock?
4. Is it possible that both ideas are
correct? Why or why not?

Dr Birdley, Celia, Norman
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Unit 4: DNA

CRACKING THE CODE

Cells and DNA

Objectives
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To explain the function and purpose of DNA
within the cell.

Synopsis

uc

Dr Birdley struggles to put together a desk using
written instructions with no pictures.

Ed

Jaykes says these instructions (because of their
linear form) are similar to the information
in DNA. He goes onto explain the location,
structure and purpose of DNA.
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Main Ideas

ow

2. DNA stands for deoxyribonucleic acid,
and is in the shape of a long, two-stranded
double helix.
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1. DNA is contained within each cell.
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3. Each DNA strand contains a sequence of
molecules known as bases. Each base is one
“letter” in the DNA language.
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4. The sequence of bases serves as
information.
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5. Ribosomes read DNA sequences to build
proteins – critical parts of the cell.

DNA

H

Related Vocabulary
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double helix
proteins

ribosomes
strand

proteins
bases

sequence

Characters
Dr Birdley, Jaykes
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Questions for Discussion
Before Reading:
1. What do you already know about
genetics and DNA?
2. Where is DNA and why is it
important?
After Reading:
1. What is the role of DNA in the cell?
2. How is it similar to the instructions
Dr Birdley had? How is it different?
3. What role do the ribosomes play?
4. A cell’s DNA must be copied before it
divides in two. Why is this important?
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Dr Birdley Teaches Science – Parts of the Cell

THE CELL AND THE CITY
Objectives
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To explain the functions of eight organelles in the
eukaryotic cell.

Synopsis
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Gina Sparrow compares the inside of the cell to a
city. Like each building, vehicle or worker, each
organelle has a specific function. Dr Birdley, who
is working during her lesson, becomes interested
and tries to complete the assignment she gives.

Main Ideas

ow

1. The nucleus stores DNA and controls
the cell.

3. The golgi body packages proteins.
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2. The endoplasmic reticulum and ribosomes are
involved in the building of proteins.
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4. The vacuole stores water, while the lysosome
disposes of waste.
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5. The chloroplast uses the Sun’s energy to
make food.
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6. The mitochondrion uses food to produce
useful energy.

nucleus
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Related Vocabulary
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chloroplast

endoplasmic

ribosome

lysosome

vacuole

organelle

golgi body

mitochondrion

Before Reading:
1. What buildings, workers and vehicles
are essential for keeping a city
running?
2. What must a cell do to stay alive?
After Reading:
1. How is a cell like a city?
2. Is the nucleus more like city hall or
the library? Why?

reticulum
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Questions for Discussion

Characters

Gina Sparrow, Dr Birdley, Norman

3. How are a cell’s functions
compartmentalised?
4. What people or rooms in a school can
be compared to a cell’s organelles?
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