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Objectives and Frameworks

Unit Primary Objective(s) Standards

1.  The Language 
of Chemistry

To introduce how symbols and formulas are used to introduce atoms 
and molecules. 1

2. All About Elements To introduce elements as the simplest forms of matter with specifi c 
identities, and introduce subatomic particles of atoms. 2

3. Compound Coolness To introduce and defi ne compounds. 1, 7

4. Elements, Compounds 
and Mixtures

To compare and contrast compounds and mixtures. 
To compare and contrast homogeneous and heterogeneous mixtures. 1

5. Mendeleev To describe how Mendeleev developed the periodic table. 3, 4, 5

6. The Elements To understand what the information on the periodic table means about 
the structure of the atom. 2, 3, 4, 5

7. Subatomic Particles To describe the mass and charge of an atom’s subatomic particles. 2, 6

8.  Polar and Non-Polar 
Molecules To describe characteristics of polar molecules and non-polar molecules. 1, 2, 7

 

Central Goals: • To describe the characteristic of elements, compounds and mixtures
   • To relate their properties to the particles they are made up of

Dr Birdley Teaches Science – Elements, Compounds and Mixtures
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Objectives and Frameworks

Correlations to the Australian Curriculum

F–10 Curriculum: Science
 1. Differences between elements, compounds and 

mixtures can be described at a particle level 
(ACSSU152) [Units 1, 3, 4, 8]

 2. All matter is made of atoms that are composed 
of protons, neutrons and electrons; natural 
radioactivity arises from the decay of nuclei in 
atoms (ACSSU177) [Units 2, 6, 7, 8]

 3. The atomic structure and properties of elements 
are used to organise them in the Periodic Table  
(ACSSU186) [Units 5, 6]

Senior Secondary Curriculum: Chemistry
 4. Trends in the observable properties of elements 

are evident in periods and groups in the periodic 
table (ACSCH016) [Units 5, 6]

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.

 5. The structure of the periodic table is based on 
the electron confi guration of atoms, and shows 
trends, including in atomic radii and valencies 
(ACSCH017) [Units 5, 6]

 6. Atoms can be modelled as a nucleus surrounded 
by electrons in distinct energy levels, held 
together by electrostatic forces of attraction 
between the nucleus and electrons; atoms can 
be represented using electron shell diagrams (all 
electron shells or valence shell only) or electron 
charge clouds (ACSCH018) [Unit 7]

 7. Materials are either pure substances with distinct 
measurable properties (for example, melting and 
boiling point, reactivity, strength, density) or 
mixtures with properties dependent on the identity 
and relative amounts of the substances that make 
up the mixture (ACSCH025) [Units 3, 8]

© H
aw

ke
r B

ro
wnlo

w E
du

ca
tio

n



Dr Birdley Teaches Science – Elements, Compounds and Mixtures

Overview of Source Cartoons

Cartoon Central Concept
Challenge

Level Related Topics 

Symbols & 
Formulas

Elements are represented by symbols, while compounds are 
represented by formulas. L2

Chemical bonds
Molecular mass

All About Elements
Elements are the smallest units of matter with distinct 
identities, which are indicated by the atomic number. L2

Atomic structure
Nuclear fi ssion

Compound 
Coolness

Two samples of any compound have the same properties 
and chemical composition. Compounds can only be broken 
down through chemical changes. L2

Chemical reactions
Hydrolysis of water

Nano-Goggles

Whereas compounds contain one type of molecule, 
mixtures contain more than one type of molecule. 
Elements contain only one type of atom. L2 Separating of mixtures

Two Types of 
Mixtures

Heterogeneous mixtures have unevenly distributed 
compounds, while homogeneous mixtures contain evenly 
distributed compounds. L1 Solutions

Mendeleev, Part 1
Mendeleev, who worked in Russia during the 19th century, 
was the father of the periodic table. L1 Aristotle’s elements

Mendeleev, Part 2
By sorting the elements in order of atomic weight, 
Mendeleev drafted the periodic table. L2 Purifying elements

Element Blocks, 
Part 1 

The atomic number and mass number give important 
information on the atom’s structure. L2 Valence electrons

Element Blocks, 
Part 2

Each vertical group of the periodic table has elements with 
similar properties. L1

Metals
Non-metals

Subatomic 
Particles

Atoms are made up of protons, neutrons and electrons, each 
with a distinct mass and charge. L2 Atomic bonding

A Polar Molecule Polar molecules have an uneven electron distribution. L3
Complete vs. partial 
charges

Oil & Water
Oil and water do not mix because polar and non-polar 
molecules avoid each other. L2 Cell membranes

The diffi culty level ranges from easy (L1) to very challenging (L3).
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Unit 1: The Language of Chemistry
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Objectives

 1. To familiarise students with basic chemistry 
nomenclature. 

 2. To illustrate the relevance of chemistry by 
showing that everyday objects are made 
of molecules. 

 3. To illustrate how atoms relate to molecules. 

Synopsis

Dr Birdley fi nds that Neil, one of his students, 
is disillusioned with chemistry class and busy 
doodling. Dr Birdley explains the importance 
of atomic symbols. He then shows how atoms 
combine using molecular models and gives Neil 
special goggles that allow him to see a molecule 
within his pencil. By the end of the comic, Neil is 
creating paintings of molecules. 

Main Ideas

 1. Each atomic symbol stands for a particular 
type of element, which is composed of a 
single type of atom. 

 2. Atoms combine to form molecules. 

 3. A formula represents a particular type of 
compound, made of two or more atoms. 

 4. A formula indicates the number of atoms of 
each element in the molecule. 

Vocabulary

symbol  atom  element

formula  molecule compound

Characters

Dr Birdley, Neil

SYMBOLS & FORMULAS

Questions for Discussion

Before Reading: 

 1. Why is chemistry important? 

 2. How do atomic symbols differ from 
regular letters? 

After Reading: 

 1. What are two teaching strategies 
Dr Birdley used? 

 2. How did Neil’s views about chemistry 
change by the end of the comic? 

 3. What was the purpose of the goggles? 
The molecular models?

Language of Chemistry
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Unit 2: All About Elements
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Objectives

 1. To explain the signifi cance of protons and the 
atomic number. 

 2 To explain how elements are related to atoms. 

 3. To show that the atom is as the smallest unit 
of matter with a unique identity. 

Synopsis

A group of students explain what makes an 
element and its atoms unique. 

Main Ideas

 1. A pure sample of any element consists of 
only one type of atom. 

 2. An atom is made up of protons, neutrons 
and electrons.

 3. The type of element is determined by the 
number of protons, which is indicated by the 
atomic number.

 4 If an atom is broken into protons, neutrons 
and electrons, it loses its identity. 

Vocabulary

element protons electrons

atom neutrons atomic number

Characters

Dr Birdley, Christina, Marvin, Jaykes and Greg

ALL ABOUT ELEMENTS

 Questions for Discussion

Before Reading: 

 1. What are examples of elements you can 
think of? 

 2. How do you think elements are different 
from other types of substances? 

After Reading: 

 1. Why did Greg disappear? 

 2. Are atoms the smallest units of matter? 

 3. How do we know the sample of lithium 
at the top of the cartoon is an element? 

Identifying Elements
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Unit 4: Elements, Compounds and Mixtures
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Objectives

 1. To show how compounds and mixtures differ 
at the molecular level. 

 2. To provide an exercise where students must 
identify the pure substance based on its 
constituent molecules. 

Synopsis

Dr Birdley demonstrates the nano-goggles, which 
allow one to see the molecules that an object or 
substance is made up of. He uses the goggles to 
identify the composition of Dean Owelle’s drink 
and four laboratory reagents. Baby Birdley is 
using the goggles to identify the composition of 
water in a cup. 

Main Ideas

 1. Mixtures are made up of more than one type 
of molecule. 

 2. Compounds, which are pure substances, 
contain only contain one type of molecule 
but two or more types of elements. 

 3.  Mixtures are not pure substances. 

 4. The molecules visible in Dean Owelle’s soft 
drink are water and carbon dioxide. 

Vocabulary

compound  pure substance

mixture  molecules

Characters

Dr Birdley, Dean Owelle, Baby Birdley

NANO-GOGGLES

Questions for Discussion

Before Reading: 

 1. What is the difference between a 
compound and a mixture? 

 2. Is soft drink a compound or a mixture? 

After Reading: 

 1.  Which of the four laboratory reagents 
was the compound? How could you tell? 

 2. What is the difference between a pure 
substance and a mixture? 

 3. What was Dean Owelle’s soft drink 
made of? 

 4.  What was Baby Birdley looking at 
through the goggles? 

Compounds and Mixtures
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Unit 5: Mendeleev
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Objectives

 1. To illustrate how Mendeleev collected and 
organised information on the elements. 

 2. To introduce the concept of periodicity 
by discussing the repetitious pattern in 
the properties across each row in the 
periodic table. 

 3. To illustrate how Mendeleev’s periodic 
table in 1869 was different than the modern 
periodic table.

Synopsis

Dr Birdley impresses Mendeleev with his 
knowledge of how he designed the periodic table. 

Main Ideas

 1. Mendeleev had purifi ed and isolated over 
44 elements by 1869. (He would ultimately 
collect data on 63 elements.) 

 2. Mendeleev recorded the data of each element 
on a note card. 

 3. Mendeleev arranged the note cards in order 
of atomic mass and discovered a pattern. 

 4. Mendeleev found that if he formed separate 
rows, each row of elements showed a similar 
trend in the variation of properties.

 5. The periodic table is “periodic” because 
the variation in elements’ properties 
within a given period shows up again in 
subsequent periods.

Vocabulary  

periodic         atomic weight           properties 

Characters

Dr Birdley, Dimitri Mendeleev

MENDELEEV, PART 2

Questions for Discussion

Before Reading: 

 1. What is a physical property? 
Give three examples. 

 2. What are some ways of purifying 
a substance? 

 3. What does the term “periodic” mean? 
(What does it mean if it is raining 
periodically during the day?) 

After Reading: 

 1. Why did Mendeleev hire Dr Birdley? 

 2. Is it possible to simulate Mendeleev’s 
research process in the classroom? How? 

The Periodic Table
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Dr Birdley Teaches Science – Elements, Compounds and Mixtures
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Objectives

To establish the meaning of the atomic number 
and mass number. 

Synopsis

Dr Birdley introduces Jeremiah’s day care teacher 
to the element blocks. 

Main Ideas

 1. The atomic number is equal to the number of 
protons in a single atom. 

 2.  The mass number is equal to the number of 
protons and neutrons in neutral atoms. 

 3. Protons and neutrons are located at the centre 
of the atom.

 4. The symbols P, N and E stand for proton, 
neutron and electron. They are subatomic 
particles in an atom. 

 5. In atoms with no charge, the number of 
protons is equal to the number of electrons.

 6. Each element block shows a specifi c type 
of atom. 

Vocabulary  

atom  proton  charge

element  neutron  atomic number

nucleus   electron  mass number

Characters
Dr Birdley, Baby Birdley (Jeremiah), Cindy (day 
care instructor) 

ELEMENT BLOCKS, PART 1

Questions for Discussion

Before Reading: 

 1. What do you think atoms are made of?

 2. What makes elements different? 

After Reading: 

 1. Where is Fluorine on the periodic table? 

 2. How many blocks would be needed for 
all the elements of the periodic table? 

 3. What is the youngest age you think a 
child could begin learning about the 
elements and atoms?

 4. What are atoms made of? 

 5. Where are the electrons located? 

Atomic Structure
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