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The Oliphant Science Awards is about engaging students in science in a fun and

exciting way! Let your students showcase their creativity and scientific
understanding!
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QUICK REFERENCE GUIDE: Integrating content of the Australian Curriculum with the Oliphant Science Awards

*This table interprets the content descriptions of the Science Understanding strand of the Australian Science Curriculum from

Foundation to Year 10

Biological Sciences

Chemical Sciences

Earth and Space Sciences

Physical Sciences

Foundation | BASIC NEEDS OBJECT PROPERTIES WEATHER SIZE AND SHAPE
Living things have basic needs Objects are made from materials | Daily and seasonal changes in the | Objects move in different ways
including nutrition, sunlight, water with suitable properties environment affect how we live based on their size and shape
Year 1 PLANTS, ANIMALS, INSECT NEEDS MATERIALS CHANGE ENVIRONMENTAL CHANGE LIGHT AND SOUND
Plants, animals and insects Materials can change due to Changes in the sky and Light and sound can be produced
-have external features bending, stretching, twisting, landscapes due to natural and by and sensed by many things
-live in different places to meet needs | heating, cooling man-made influences - sound, light, hearing, seeing
Year 2 GROWTH AND CHANGE COMBINING MATERIALS NATURAL RESOURCES PUSHES AND PULLS
Living things grow and change and Materials can be mixed and used | The Earth’s resources can be Push and pull affects movement
produce offspring together for particular purposes used in a variety of ways and shape
Year 3 LIVING AND NON-LIVING SOLIDS AND LIQUIDS EARTH’S ROTATION HEAT

Features of living and non-living
things differ

Heating and freezing changes the
state of solids and liquids

The Earth’s rotation causes day
and night

Heat can be produced and
transferred in different ways




Year 4 LIFE CYCLES MATERIAL PROPERTIES EARTH’S SURFACE FORCE TRANSFER
Animals and plants depend on each Physical properties influence the Human and natural process Forces can be exerted on an
other and the environment to survive | use of materials change the surface of the Earth object directly or from a distance
and reproduce
Year 5 SURVIVAL SOLIDS, LIQUIDS, GASES SOLAR SYSTEM LIGHT WAVES
Living things have adaptations that Solids, liquids and gases all have The Earth is part of a system of Light can be absorbed, reflected
help them to survive different properties and behave planets which orbit the sun and refracted
in different ways
Year 6 GROWTH CHANGE EARTH’S SURFACE ELECTRICAL ENERGY
The environment affects the growth Changes to materials can be Geological changes and extreme Electrical energy can be
and survival of living things reversible or irreversible weather can affect the Earth’s transferred and transformed in
surface electrical circuits, and generated
in different ways
Year 7 CLASSIFICATION, INTERDEPENDENCE MIXTURES EARTH PHENOMENA MOTION

Organisms can be organised into
groups by classification. Their
interactions can be organised by food
chains and food webs

Pure substances can be combined
to form mixtures and mixtures
can be separated

The position of the sun, Earth and
moon affect predictable Earth
phenomena such as seasons,
eclipses.

Change in an object’s motion is
caused by unbalanced forces




Year 8 CELLS AND ORGANS MATTER ROCKS ENERGY
Cells are basic units of living things. Particle arrangement, elements, Sedimentary, igneous and Energy appears in different forms
Multicellular organisms contain compounds and mixtures at a metamorphic rocks are formed by | including movement, heat and
systems that carry out specialised particle level, chemical change the Earth’s processes potential energy
functions

Year 9 CELLS AND ECOSYSTEMS CHEMICAL REACTIONS PLATE TECTONICS WAVES AND PARTICLES
Internal systems of multicellular Atoms and the rearrangement of | Geological activity and Energy transfer can be explained
organisms atoms during chemical reactions, | continental movement resulting using wave and particle models
Ecosystems, Interdependent Radioactivity from tectonic plate movement
organisms and abiotic components of
the environment

Year 10 GENERATIONS HEREDITY & ELEMENTS UNIVERSE, GLOBAL SYSTEMS PHYSICS

EVOLUTION

Heritable characteristics are passed
through DNA and genes
Theory of Evolution

Atomic structure, properties of
elements and Periodic Table
Chemical reactions can occur at
different rates

The universe contains features
including galaxies, stars and solar
systems.

Interactions of the biosphere,
lithosphere, hydrosphere,
atmosphere

Energy transfer and
transformation

Motion of objects can be
described and predicted by laws
of physics

For further detail visit ‘Australian Curriculum’ www.australiancurriculum.edu.au
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Teachers

As part of the nationwide interest to increase the STEM skills of students, schools are
providing access to learning in the area of programming and coding. This is to increase
algorithmic and computational thinking, complementing the outcomes of the Australian
Curriculum: Technologies. As digital natives, the students of today are interested to know how
the technologies around them work and how to program and code their own.

Integrating Computer Programming & Robotics

Computer programming and coding and the creation of robots in the classroom are here to
stay. It has been predicted that these areas are where the skill requirements and jobs of the
future will be, so it is time to embrace it. Ask your students what skills they already have in
programming and coding. This may be through gaming, having access to a personal computer
or through an extracurricular activity. To begin with as a teacher, look for information to
upskill yourself in this area. There are many free courses online which teach the basics.

Computer programming: Encourage students to use coding languages like Java, C++, Fortran
or Visual Basic

Robotics: Robots can be made from a kit, come ready-made or individually constructed. Look
to formats like Lego Mindstorm, eLabtronics or Microbric.

Fast facts to share with your class

o! |[tis estimated that there will be forty billion devices connected to the internet by 2020

ol By 2019, it is expected that the number of jobs seeking computer programmers in
Australia will be between 25,000 — 50,000

o! Scientific and technical services are one of the main employers of people with computer
programming skills

In guiding students, ensure the following criteria are being met

o/ The work is original

o/ A written report must be supplied with each entry which outlines the aim, scientific
purpose and potential applications. The report must state the type of robot or computer
required to run the program and offer clear instructions

o! |t reflects the student’s own work and acknowledges any external support received

o! Includes a bibliography



Example: Aligning ‘Computer Programming & Robotics’ to the Australian Curriculum These

are suggestions and aligning class lessons, the competition and the curriculum is

encouraged.
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Explore how technologies use force
to create movement in products
Investigate how forces and the
properties of materials affect the
behaviour of a product or system
Investigate how electrical energy can
control movement, sound or lightin a
designed product or system

Analyse how motion, force, energy is
used to manipulate and control
electromechanical systems when
designing simple, engineered
solutions

Investigate and make judgements on
how the characteristics and
properties of materials are combined
with force, motion and energy to
create engineered solutions

Tips from the Judges

"#$%&' (&) "*"+,&-.-%3"#'42-+"##"#'(&)'
42-)5+3%-&'67%.'#'

Generate, develop and record design ideas
through describing, drawing and modelling
Generate, develop and communicate
designs using appropriate technical terms
and graphical representation techniques
Generate, develop and communicate
design ideas and processes for audiences
using appropriate technical terms and
graphical representation

Generate and develop, test and
communicate design ideas, plans and
processes for various audiences using
appropriate terms and technologies
including graphical representation
techniques

Develop, modify and communicate design
ideas by applying design thinking,
creativity, innovation and enterprise skills
of increasing sophistication

Ensure that your program/robot has a strong scientific aspect.

Electronics hardware/software devices could be entered into this category, particularly if

software is a dominant part of the entry.

Keeping things simple to ensure that students understand every aspect of their entry is

vital.

When making a computer program, challenge students to aim beyond clicking through

pages and seeing information.

For earlier years, science themed robots are an accessible choice whilst in later years,

simulations of increasing complexity are encouraged.



Computer Programming & Robotics Name(s)

— In experiments and research, scientists collect and use a
b 0

06)* &S+, 8%6-)*." lot of data. To help them do this, scientists use
["%)"-)&$-01" "1 | computers which can organise data into equations,

design models and control robots!

Computers can generate data and graphs for us, which we can manipulate to help us
understand and predict change. Robots can use many different technologies to automate the
world around us, like an ear tag on a cow being identified and a gate opening for them or
creating driverless cars. These technologies can also be used to illustrate scientific concepts,
model ideas and designs and simulate the real world.

Think about the different technologies you use at school. Discuss with your classmate.

*%3(23"

Identify the problem

Think about/discuss at least three different ways this problem could be solved

Describe your chosen idea, including the aim of its design



E"F'FG"2""'

o! Scientific content and principles should be a clear focus of your design'
e! Your design should be engaging and interesting to use '

o! Your design should be user friendly and almost impossible to crash!"'

8-+5#

What is the practical design of my program/robot? What is it | want it to do? (power,
movement, sensors, thinking)

What materials will | need to complete my project?

How will | construct it? (e.g. Java, C++, Lego Mindstorm kit)

H"3'#3(23")II"

Creating your design: What steps will you take? Draw the table below in your book

63"J" *#T" K-FJ."3"GL"
1
2

E"J-23"
You will need to provide a report on your entry! Use the following list to help write your
report

Aim

Scientific purpose and potential applications

Type of robot or computer required to run the program

Instructions on loading or using the program/robot

Acknowledgement of external support and a bibliography
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Teachers

There are multiple ways to develop scientific understanding in the classroom, with students
able to observe, manipulate, investigate and debate the ideas presented to them. Practical
work can take on the form of observation or manipulation and is a great way to engage
students, teach hands-on skills, enhance understanding, practice scientific method and
emulate real-world applications. Practical activities give students the opportunity to learn
through doing. For example, learning the process by which solute separates from a solution
can be illustrated in an engaging way by growing crystals.

Integrating Crystals

Introduce the topic to students. You may do this by pre-preparing crystals and work
backwards to explain how they grow, or even use YouTube to find time lapse videos of this
process to support the explanation. An overview: crystals are formed by solid substances
called crystallines. These crystallines are minerals and can join together to form structures.
As the solution around these mineral cools, evaporates or is put under pressure, crystallines
begin to form structures and become crystals. Crystals will grow to the space they are
provided with, so will grow in a misshapen way as space becomes limited.

Key words and phrases

Solid / Liquid / Dissolve / Solute / Solution / Saturation / Crystallisation

Fast facts to share with your class

o! The study of crystals and their structure is called Crystallography.

o! A zircon crystal found in Western Australia is thought to be one of the oldest fragments
of the Earth’s crust. It is believed to be 4.4 billion years old.

o! Different forms of crystals exist all around us, from the rock under our foot, the sugar in
our pantry to the salt in the sea.



In guiding students, ensure the following criteria are being met

e! Provides accurate scientific information

o! Students take an inquiry-based approach with an investigation question or hypothesis

clearly stated

o! At least one crystal showing sharpness of edges, smoothness of faces and good clarity is

provided for judging

*Note: Students will need 10 weeks to grow a good crystal

Example: Aligning ‘Crystals’ to the Australian Curriculum. These are suggestions and aligning
class lessons, the competition and the curriculum is encouraged.

6+$"&+"(#(N5F(&'0&)"(P-52'

8'9.' | Science involves observing, asking
guestions about, and describing
changes in, objects and events

;' 9< | Science involves making predictions
and describing patterns and
relationships

=">'?" | Science involves testing predictions
by gathering data and using
evidence to develop explanations of
events and phenomena and reflects
historical and cultural contributions

@*A" | Scientific knowledge has changed
people’s understanding of the world
and is refined as new evidence
becomes available

B>'CD' Scientific understanding, including
models and theories, is contestable
and is refined over time through a
process of review by the scientific
community

Tips from the judges

6+$"&+"Q&R5$2L'67$..#"

Pose and respond to questions, and make
predictions about familiar objects and
events

With guidance, identify questions in
familiar contexts that can be investigated
scientifically and make predictions based
on prior knowledge

With guidance, pose clarifying questions
and make predictions about scientific
investigations

Identify questions and problems that can
be investigated scientifically and make
predictions based on scientific knowledge

Formulate questions or hypotheses that
can be investigated scientifically

o! Read the official rules to ensure that students’ projects are eligible for judging

o! Allow students to guide their own learning



Name(s)

Crystals

Hands-on science practicals are a really fun way to learn!
We can manipulate things to understand the impact of one
thing on another, we can observe changes and we can be
creative!

Learning through science practicals is fun and lets you be the scientist! You can try ideas, look
at relationships between things and put a theory into practice. Practicals let you use your
science skills to uncover the answer, produce evidence and data. Most importantly, science
practicals help you to understand a scientific idea, concept or theory.

Your aim is to use your skills as a young scientist to investigate how beautiful crystals are
formed! You are to write an investigation question or hypothesis (prediction) about growing
crystals and set out to find the answer!

*53(23"

What is your investigation question / hypothesis?

What steps will you take to investigate your question / hypothesis?

10



E"F'FG"2"'

o! Set a clear investigation question or hypothesis '

o! Crystals must be made of potash alum (common alum, potassium aluminium
sulphate)'

o! Keep a journal of the changes you observe as your crystal grows, including pictures,
drawings and descriptions'

o! Inyour final entry, include at least one crystal that shows sharpness of edges,
smoothness of faces and good clarity (transparency)'

8-+5#

List the equipment you will need and the method you will follow to grow your crystals

Record the quantities of alum and water used

Alum: Water:

H"3'#3(23")II"

Remember to keep a journal or log book of your investigation. In your book, draw a table
similar to the example below to help you keep your records up to date.

Include the dates and times for each step, observations made as the crystals grow, drawings
and pictures, discussion of any problems. Complete your journal with a summary of your
findings. Answer your question or state whether your hypothesis was supported or not.

I3"s' | 63"J" TGH#'2P(3$-&#'(&)' | 4$+352"#(&))2(0$8&96#"
*GE &-3"#"
65FF(2L""
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Teachers

Games teach us both non-cognitive and cognitive skills. They require participants to draw on
their interpersonal and motivational attributes, whilst requiring our brains to think and
reason. Games can teach us determination, risk taking and overcoming challenges, team work
and skills in problem solving. Games are a great avenue for learning in the classroom. They
provide a fun way to engage students in the topic using imagery, written and verbal tasks,
with the potential to appeal to all learners. With so many different themes, science is a great
area to base games around.

Integrating Games

Games have always been a part of the classroom, creating a fun and engaging way to teach a
topic or simply enthral students in the school environment. Your students may be familiar
with some games which have been played as a class before. Discuss the key challenges set
out by these games, the themes and how they assist in learning about a topic.
Bring in some board games to the classroom which have a central theme and offer
information about that theme through play. You may source these from home or the library.
If time permits, ask students to play this game for part of a class and then explain the
mechanics of this game to the class
e! What is the central theme of the game?
o! How are points gained or players progressed?
-1 Participants follow a designated path around the board, often using dice
-l Participants use a main point to get to on the board to win and/or require a point
system to determine victory
-1 Sale and trade of things e.g. cards, play buildings
-1 Battle games where participants need to out-think their opponent
e! What are the main rules of the game?
e! What skills do you think could be learned or practised through this game?

Fast facts to share with your class

o! [tis believed the very first game was dice, with a set being found in Turkey thought to be
5,000 years old!

e/ Board games were very popular amongst the Ancient Egyptians and have been featured
in several illustrations in Egyptian tombs.

e/ Some of the most popular board games of all time include Pictionary, Trivial Pursuit,
Cluedo, Monopoly, Scrabble, Backgammon and Chess!

12



In guiding students, ensure the following criteria are being met

The work is original

The work provides accurate scientific information

It reflects the students own work and acknowledges any external support received

The game must fit within the size guidelines, otherwise it is not eligible for judging. No
larger than 60cm x 40cm x 20cm, no heavier than 8 kg

Example: Aligning Games to the Australian Curriculum. These are suggestions and aligning
class lessons, the competition and the curriculum is encouraged.

89:"
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People use science in their daily lives
including when caring for their
environment and living things
Science knowledge helps people to
understand the effect of their actions

Scientific knowledge is used to solve
problems and inform personal and
community decisions

Scientific knowledge has changed
people’s understanding of the world
and is refined as new evidence
becomes available

People use scientific knowledge to
evaluate whether they accept claims,
explanations or predictions, and
advances in science can affect
people’s lives, including generating
new careers opportunities

Tips from the judges

6+$"&+"Q&R5$2L'67$..#"

Represent and communicate observations
and ideas in a variety of ways

Represent and communicate observations,
ideas and findings using formal and
informal representations

Communicate ideas, explanations and
processes using scientific representations
in a variety of ways, including multimodal
texts

Communicate ideas, findings and
evidence-based solutions to problems
using scientific language, and
representations as appropriate

Communicate scientific ideas and
information for a particular purpose,
including constructing evidence-based
arguments and using appropriate scientific
language, conventions and
representations

Ensure students play the game with a peer to ensure that it works and is easy to follow

o! The best games are usually more complex than rolling a dice and moving around a board

13



Games Name(s)

Games have been around for thousands of years and today include board
games, puzzles, physical challenges, online and console games and more!

Board games still remain a popular past time and are a wonderful way of learning about many
topics. Some board games help us to learn about countries around the world, use trivia to
test our general knowledge or challenge our mathematic skills. Can you think of any games
where you are having fun and learning at the same time?

Your aim is to create a fun, creative game which is based around a socio-scientific topic of
your choice!

*%3(23"

What is the theme of your game?

What scientific information will players learn about?

14
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e! Science should be the central focus of your game'

e! Your design should be engaging and fun'

o! Your design should be user friendly and include instructions on how to play'

e! The game must fit within the size guidelines. No larger than 60cm x 40cm x 20cm, no
heavier than 8 kg

8-+5#

What is the design of your game?

What are the rules?

How will you construct it?

H"3'#3(23")II"

Creating your design: What steps will you take? Draw the table below in your book

63"J" *#T" K-FJ."3"GL"
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Teachers

Model creation and invention allows students to combine their creative minds with their
learned skills. It offers the opportunity for imaginations to take hold to problem solve, make
tasks easier and test new ideas. Using invention and modelling as an activity in the classroom
is a great way to connect creativity with critical-thinking, whilst drawing on the science and
technology outcomes of the curriculum.

Integrating Models & Inventions

Models and inventions are commonly part of classroom learning and play for students. Get
students talking about models or inventions they have made, explaining the aim, the
materials used and challenges presented. As model creation and invention largely involves
testing and tweaking, ask students to make a list of ways to approach problem solving (e.g.
trying it yourself, having a friend review it, seeking advice). Another way to introduce this
topic is to celebrate Australian Inventions and/or discuss local model displays, like those
found in the museum.

Models: Students are to design a model which represents a scientific principle, showcases a
theory or depicts an idea. (e.g. scaled model of an existing invention, a three-dimensional
explanation of a theory)

Invention: Students are to design and construct an invention which solves a problem, makes
life easier or improves something which already exists.

Fast facts to share with your class

e! South Australia is proud to have produced many great inventions including the Hills
Hoist clothesline, the early model grain harvester and even Wi-Fil

e! David Unaipon was an Indigenous Australian inventor from SA, who is featured on the
fifty-dollar note!

e! An exciting area of invention today is nanotechnology, which is set to transform many
industries!

16



In guiding students, ensure the following criteria are being met

e! Provides accurate scientific information

o! [sinteractive in some way

o! Shows skill in construction and design

e! Each model/invention must include information on how it is to be operated

o/ A written report must be supplied with each entry which outlines the aim, scientific
purpose and potential applications. Outline any problems and how these were
overcome. This report must also include a Risk Assessment for Models & Inventions
Form

Example: Aligning ‘Models & Inventions’ to the Australian Curriculum. These are suggestions

and aligning class lessons, the competition and the curriculum is encouraged.
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A push and a pull affects how an
object moves or changes shape
Forces can be exerted by one object

on another through direct contact or

from a distance

Light from a source forms shadows
and can be absorbed, reflected and
refracted

Energy appears in different forms,
including movement (kinetic
energy), heat and potential energy,
and energy transformations and
transfers cause change within a
system

Energy transfer through different
mediums can be explained using
wave and particle models

Tips from the Judges

6+$"&+"Q&R5$2L'673..#'

Represent and communicate observations
and ideas in a variety of ways

Represent and communicate observations,
ideas and findings using formal and
informal representations

Communicate ideas, explanations and
processes using scientific representations
in a variety of ways, including multimodal
texts

Communicate ideas, findings and
evidence-based solutions to problems
using scientific language, and
representations, using digital technologies
as appropriate

Communicate scientific ideas and
information for a particular purpose
including constructing evidence-based
arguments and using appropriate scientific
language, conventions and
representations

e! Encourage students to look at a broad range of ideas. Volcanoes and solar systems have
been done for decades, so encourage students to be original.

e! Ensure that the moving part of the design demonstrates the principle and is not just part

of the aesthetic design of the entry.

Judges are looking for entries which are simple, original and effective.

Be careful during design and construction to follow the size and weight requirements (no
larger than 1m x 1m x 1m and must not weigh more than 8kg)

17



Name(s)

If a picture paints a MOdE’S & Inventions

thousand words, a
good model must be

o South Australia has had many scientific
worth a million!
Invention ook around, discoveries and inventions! Models are a great
what do we need? way of sharing the story behind these
discoveries, while inventions let us share new
ideas!

Models and inventions are a creative, fun way of showing the world what you understand
about science! Can you tell us the story of hydroelectricity, the beginnings of nanotechnology
or the alignment of the planets, all through making a model? Do you have a way of solving a
problem, making life easier or showcasing a new idea through invention?

With a partner write down three science based models which would be fun to build and three
areas of science for which you think you could create a new invention. Explain these to each
other.

Your aim is to create a model or invention with moving parts, which relates to a scientific
topic of your choice!

*'#3(23' T

What is the science based topic of your model or invention?

Explain your model/invention \

]
1 N\
]

/
! /

18
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e! Science should be the central focus of your model/invention '

e! Your design should include a part or parts which move or can be manipulated'
e! Your design should include an explanation and instructions'

o! Include a Risk Assessment '

8-+5#

What key scientific information do you want to share through your model/invention?

List key design features of your model or invention. On a separate piece of paper draw
your model/invention and label its parts.

How will you construct it? (e.g. materials, any help you may require)

H"3'#3(23")II"

Creating your design: What steps will you take? Draw the table below in your book

63"J" *#T" K-FJ."3"GL"
1

2
3

5"3"MMMMMMMMMMMMMMMMMMMMMMMY
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Teachers

In this technological age, students and teachers are able to explore multimodal approaches
in both learning and illustrating understanding. Multimedia is a popular mode to achieve both
of these, which engages students in a creative and fun way. Multimedia can connect social
learning and technology and draw on literacy skill of the curriculum.

Integrating Multimedia

In the modern classroom, multimedia applications are part of everyday learning. Elements of
multimedia can include digital images, audio, video, text and animation. To begin, write these
on the board and ask students where they have seen these in the classroom. Provide students
with examples of multimedia such as online presentations, movies, short animations and
forms which offer interactivity like buttons and links on a website.

Task students with finding an example of science based multimedia e.g. science organisation
website, YouTube channel or blog. Ask each student to briefly explain the example they have
found and what elements have been used to create this media (images, audio, video, text,
animation, interactivity). Students can then select their multimedia approach to sharing
science!

Web pages: A single page which can be static (remains the same each time it is accessed) or
dynamic (changes)

PowerPoints or Interactives: A digital presentation made up of a series of slides. Can include
images, audio, texts, animation and video

Videos: A short video presentation or animation (Up to 3 mins)

Fast facts to share with your class

o! The internet has over 1 billion websites, with the very first uploaded in 1991!

e/ Major science organisations from around the world use multimedia outlets to share their
information including CSIRO, NASA, Australian Geographic, Australian Science Channel
which all have their own YouTube Channels!

e! In 2005, the first video on YouTube was uploaded by the site’s co-founder, talking about
how cool elephant trunks are!
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In guiding students, ensure the following criteria are being met

Provides accurate scientific information

Multimedia has an impact on viewers and communicates ideas clearly
Demonstrates good technique and quality of production

Example: Aligning ‘Multimedia’ to the Australian Curriculum. These are suggestions and

aligning class lessons, the competition and the curriculum is encouraged.
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People use science in their daily
lives including when caring for their
environment and living things
Science knowledge helps people to
understand the effect of their
actions

Scientific knowledge is used to solve
problems and inform personal and
community decisions

Scientific knowledge has changed
people’s understanding of the world
and is refined as new evidence
becomes available

People use scientific knowledge to
evaluate whether they accept
claims, explanations or predictions,
and advances in science can affect
people’s lives, including generating
new career opportunities

Tips from the judges

6+$"&+"Q&R5$2L'67$..#"

Represent and communicate observations
and ideas in a variety of ways

Represent and communicate
observations, ideas and findings using
formal and informal representations
Communicate ideas, explanations and
processes using scientific representations
in a variety of ways, including multimodal
texts

Communicate ideas, findings and
evidence-based solutions to problems
using scientific language, and
representations, using digital technologies
as appropriate

Communicate scientific ideas and
information for a particular purpose,
including constructing evidence-based
arguments and using appropriate
scientific language, conventions and
representations

Encourage students to be creative with the presentation of their project

Ensure students are not just regurgitating facts. Rather they should demonstrate how an
audience could be engaged using multimedia and ICT tools

Ensure the content is interesting

Encourage students to plan ahead and write a timeline of their work
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Name(s)

The mformat/bn
super highwaqy,
Includes Video
Computer ’

interactj ves and

Webpages

Multimedia

Every day we are connected to multimedia! We may
watch a science video on our phones, visit a website to
check the weather radar or listen to our teacher explain a
topic in class using a PowerPoint.

Multimedia allows us to learn in many different digital ways. Information on a topic can be
shared through digital images, through listening to a recording, watching a video or animation
or going online to access the right information from the billions of websites in the world.
These ways of sharing knowledge are used regularly in science to connect scientists to each
other and share the story of science with the rest of the world.

Your aim is to use multimedia to share the story of science. Choose any scientific topic,
research it and use multimedia to share this information!

*%3(23"

What is the science topic of your multimedia project?

What type of multimedia will you use?

How will you use it to share information about your chosen topic?
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e! Science should be the central focus of your multimedia project
e! Your design should be creative and original '

e! Your design should showcase your scientific knowledge and digital skills '

8-+5#

What key scientific information do you want to share through your multimedia project?

List key features of the multimedia design. On a separate piece of paper map out a plan
for your project including a rough drawing of what you would like it to look like and notes
on how you will achieve this.

H"3'#3(23")II"

Creating your design: What steps will you take? Draw the table below in your book

63"J" *#T" K-FJ."3"GL"
1

2
3

5"3"MMMMMMMMMMMMMMMMMMMMMMMY
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Teachers

Looking around a classroom a photograph can inevitably be found. It may be a picture of
students displayed on the wall to create a sense of community in the classroom or in books
to enhance the story being told and information offered. Photographs offer students a
primary source of information and enhance teaching and learning.

Integrating Photography

Using photographs is a great way to excite students about science, particularly visual learners,
and engage them in a topic. Photographs can be used to encourage students to use their
existing knowledge and skills to interpret the information offered through the images.

To begin, ask students to make a list as a class, of what type of scientific themed photos they
have seen (e.g. of scientific events, of science in action, as part of scientific research). Display
different types of cameras in the classroom (e.g. digital camera, microscopic photography
lens, smart device, phone, go-pro) and ask students to discuss how each of these might be
used in the world of science.

Provide students with some examples of science based photographs (e.g. microscopic images,
pictures from NASA expeditions, photography at different wavelengths). These types of
images can be accessed online through public libraries. As a class or as individuals (depending
on access to devices), set students a 15-minute task to take a science based photograph which
they can then show and explain to the class.

Fast facts to share with your class

o! The Australian Museum houses some of the oldest scientific photographs in the nation,
with images dating back to the 1860s!

o! The scientific journal Nature lists the best scientific photographs for each year, with 2016
seeing Striking Crane migrating to Nebraska, the launch of a spacecraft in Kazakhstan, a
microscopic look at the foot of a diving beetle and the tattoos found on an Ancient
Egyptian mummy as found by archaeologists.

o/ Photography in itself is science, with one of the earliest forms created by experimenter
Thomas Wedgewood prior to 1800.
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In guiding students, ensure the following criteria are being met

A topic must be selected from the OSA Topic List provided for each year
Provides accurate scientific information
Communicates ideas clearly, with each photograph expressing a single idea with a topic
Demonstrates good technique and quality of production

Example: Aligning ‘Photography’ to the Australian Curriculum. These are suggestions and

aligning class lessons, the competition and the curriculum is encouraged.
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8'9:"' | Science involves observing, asking Represent and communicate observations
guestions about, and describing and ideas in a variety of ways
changes in, objects and events
;' 9<' | Science involves making predictions | Represent and communicate observations,
and describing patterns and ideas and findings using formal and
relationships informal representations
=">'?" | Scientific knowledge is used to solve | Communicate ideas, explanations and
problems and inform personal and processes using scientific representations
community decisions in a variety of ways, including multi-modal
texts
@*A" | Scientific knowledge has changed Communicate ideas, findings and
people’s understanding of the world | evidence- based solutions to problems
and is refined as new evidence using scientific language, and
becomes available representations, using digital technologies
as appropriate
B>'CD' People use scientific knowledge to Communicate scientific ideas and

evaluate whether they accept
claims, explanations or predictions.
Advances in science can affect
people’s lives including generating
new career opportunities

information for a particular purpose
including constructing evidence-based
arguments and using appropriate scientific
language, conventions and
representations

Tips from the judges

o! Allow students to guide their own learning

Read the official rules to ensure that entries meet the requirements for judging
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Capture the moment
forever. Tell your
story through

photography

Photography

Photographs can tell a story worth a thousand
words. In the world today taking photos is very
common with billions captured every year!

Why do you and your friends take photographs? Is it to capture a memory, tell a story, to
include in your school projects? There are many reasons we take photos and for scientists this
is the same. They may take photographs to support their research, to document a species, to
capture the microscopic world or to use as scientific evidence.

Your aim is to use photography to showcase a single idea within a scientific topic. Choose any
scientific topic, research it and use photography to share this information!

*%3(23"

What is the science topic of your photography project?

What photographic device(s) will you use?

You can take a maximum of 6 photographs to share ideas on this topic.
What type of photographs will you take?
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e! Science should be the central focus of your photographic project '

e! Your design should showcase your scientific knowledge and photographic skills, with
each photograph expressing a single idea with a topic'

e! The photographs should demonstrate good technique and quality of production

8-+5#

What key scientific ideas on the topic do you want to share through your photography
project?

Plan your project including key ideas and what type of photos would share this idea best.

H"3'#3(23")II"

Creating your design: What steps will you take? Draw the table below in your book

63"J" *#T" K-FJ."3"GL"
1

2
3
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Teachers

Adorning the classroom walls with posters is almost a tradition in schools and one that will
most likely carry on well into future generations. These posters are used to display
information, set reminders, outline key points, provide imagery and brighten up the learning
environment. Posters are effective in diversifying the learning opportunities in the classroom,
providing not only visuals and text, but also opportunity for subconscious learning. Students
can learn through these posters informally, through exposure and potentially creative
designs.

Integrating Posters

In the science classroom, in laboratories and learning environments of all levels, posters are
used to share and summarise the wonders of science. Asking students to create posters about
a topic enables them to summarise, identify key points and think about what is significant in
what they have learned. It also allows them to connect scientific thinking with their creativity,
bringing text and imagery together to highlight a topic or idea. If you have posters in your
classroom, go through and discuss with the class the aim of each one: sharing a message,
summarising data, highlighting key findings, offering visual learning opportunities. If you can,
access some scientific posters and,b using the same list of aims, analyse each poster. Ask
students which posters they find most appealing and why, listing these reasons on the board.

Some tips on creating a good scientific poster include: create a title which is short and
interesting, keep the word count down, ensure the text is clear, use bullet points/numbering,
use engaging graphics and colours and clear fonts, ensure the layout is easy to follow and not
too sparse/crowded.

Fast facts to share with your class

o! Posters are commonly used in scientific organisations and universities around the world
to promote scientific research.

o! Through the introduction of mass printing, posters started to become popular in the mid
nineteenth century.

e! Modern day technology allows us to produce digital posters which can be displayed on
screens in libraries and public spaces and shared across the globe.
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In guiding students, ensure the following criteria are being met

o! A topic must be selected from the OSA Topic List provided for each

o! Provides accurate scientific information and strongly conveys a scientific idea
e! Communicates the idea clearly, using minimal words (Aim <25)

o! Demonstrates creativity, artistic skill and visual appeal

Example: Aligning ‘Posters’ to the Australian Curriculum. These are suggestions and aligning

class lessons, the competition and the curriculum is encouraged.
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Science involves observing, asking
guestions about, and describing
changes in, objects and events
Science involves making predictions
and describing patterns and
relationships

Scientific knowledge is used to solve
problem and inform personal and
community decisions

Scientific knowledge has changed
people’s understanding of the world
and is refined as new evidence
becomes available

People use scientific knowledge to
evaluate whether they accept
claims, explanations or predictions
and advances in science can affect
people’s lives including generating
new career opportunities

Tips from the Judges

6+$"&+"Q&R5$2L'673..#'
Represent and communicate observations
and ideas in a variety of ways

Represent and communicate observations,
ideas and findings using formal and
informal representations

Communicate ideas, explanations and
processes using scientific representations
in a variety of ways, including multimodal
texts

Communicate ideas, findings and
evidence-based solutions to problems
using scientific language, and
representations, using digital technologies
as appropriate

Communicate scientific ideas and
information for a particular purpose
including constructing evidence-based
arguments and using appropriate scientific
language, conventions and
representations

o! Ensure that posters are not overloaded or left too sparse — they should provide concise
information with supportive imagery

o! Posters must be eye-catching, well presented, and pertinent to the chosen topic; they
must display the science of the chosen topic

o! Ensure that posters follow the guidelines to ensure they are eligible for judging

e! Communication must be in the student’s own style and show evidence of literacy and
numeracy skills
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g Name(s)
Posters

A picture tells @ Posters create an engaging, colourful and fun

thousand words, SO .
have your say environment to learn! We create posters to share

G _J

Look around your classroom and your school — what sort of posters do you see? What kind of
messages and information are the posters sharing? What kind of designs make a poster
interesting and make you want to read it? Have you seen any science based posters? Discuss

messages, key ideas, instructions and exciting imagery.

these questions with a peer, making a list of features which you think makes a great poster.

Your aim is to create a poster which will convey a single idea within a scientific topic. Choose
your scientific topic, research it and produce an exciting poster to highlight the idea!

*%3(23"

What is the science topic of your poster project?

What idea will you share through your poster?
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o! A topic must be selected from the OSA Topic List provided for each year

o! Science should be the central focus of your poster project, expressing a single idea '
e! Communicates the idea clearly, using minimal words (Aim <25)

e! Demonstrates creativity and artistic skill

8-+5#

What key scientific ideas on the topic do you want to share through your poster project?

Plan your project including key ideas and presentation design.

H"3'#3(23")II"

Creating your design: What steps will you take? Draw the table below in your book

63"J" *#T" K-FJ."3"GL"
1
2
3
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Teachers

The world of science offers a creative space in which to teach and ever evolving approaches
to engaging students in its intriguing topics. In the modern classroom, creating scientific
thinkers is recognised as key in ensuring students truly understand scientific content. Inquiry-
based learning is a wonderful way to support understanding in the classroom. This type of
practical approach asks students to formulate questions and hypotheses and investigate
these. Scientific inquiry challenges students to lead their investigation, whilst engaging and
strengthening their scientific skills.

Integrating Scientific Inquiry

Scientific inquiry can be taught across year levels and provide basic, lifelong, scientific skills.
As inquiry is based around a central question, prepare some example questions for students.
As a class, students are to discuss the steps they could take to help answer these questions.
Secondly, provide students with an outline of a scientific report and use these to highlight
what important steps may have been missed in the examples.

Questioning and predicting: State the question and prediction. For Primary (F-5) What will | change?
What will | measure or observe? What Theories will | keep the same? For Upper Primary onwards,
introduced Hypothesis (“If......then.......).

Planning and conducting: Method and why it was chosen. Independent, dependent and controlled
variables.

Equipment and materials: Accurately list all the materials and equipment used in the investigation.
Include risk assessment.

Processing and analysing data and information: Present data and observations. Diagrams,
photographs, tables, graphs. Discuss patterns, relationships and support of the prediction or
hypothesis.

Evaluation: Challenges, improvements, extensions.

Communication: Ensure that scientific language and understanding is used, data is addressed,
summary is provided in relation to the question or prediction and include references.

Fast facts to share with your class

e! In the 1800s, Charles Darwin used science inquiry skills to develop understandings of
species which are still highly regarded amongst scientists today!

e! In 2013, the UNESCO Scientific report stated that there are approximately 7.8 million
scientific researchers and support staff in the world!

o! Understanding how to learn and discover is better than just understanding — like Dr Seuss
said, “It is better to know how to learn than to know.”
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In guiding students, ensure the following criteria are being met

o! The work follows the scientific method of investigation

o! |[s original and includes evidence of reading on the topic

o! [t reflects the student’s own work and acknowledges any external support received

o! The report should constantly refer back to the project’s question or prediction

e/ Remember a Scientific Inquiry that does not support the prediction or hypothesis is
equally as valid as one that does.

o! A Risk Assessment is completed

Example: Aligning ‘Scientific Inquiry’ to the Australian Curriculum. These are suggestions and

aligning class lessons, the competition and the curriculum is encouraged.
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Science involves observing, asking questions about,
and describing changes in, objects and events
Science involves making predictions and describing
patterns and relationships

Scientific knowledge is used to solve problems and
inform personal and community decisions

Scientific knowledge has changed people’s
understanding of the world and is refined as new
evidence becomes available

People use scientific knowledge to evaluate
whether they accept claims, explanations or
predictions and advances in science can affect
people’s lives including generating new career
opportunities

6+$"8&+"Q&R5$2L'67$..

The OSA Scientific
Inquiry judging criteria
aligns closely with the
five sub-strands of the
Science Inquiry Skills
strand of the
Australian Curriculum.
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Scientific Inquiry  Name(s)

How does the Asking questions about how the world works leads to

us understanding it better! Scientists are continually
qguestioning and looking for answers. They are intrigued

world work? How

can science make
a difference?

by the amazing world around them!

Questioning and predicting is a big part of being a scientist. Scientists will investigate the topic
they are interested in, observing and taking notes along the way. They will be challenged, be
surprised and be excited to share their results, good or bad, with their peers. Scientists will
use the scientific skills they first learned in school as the basis for investigation throughout
their career.

Your aim is to create a scientific question or prediction about a topic of your choice. You will
then investigate it using your scientific skills and create a report to share.

*%3(23"

What is your scientific investigation question? What do you
predict will happen?

U"3,-)" How will you investigate your question / prediction? (Include variables)
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e! Your work should follow your scientific method '

e! Your work should be original '

o! Try to communicate your ideas clearly including scientific language'

o! Ensure that the points of your report are always connected to your question or
prediction'

8-+5#

What are the variables of the investigation?

What equipment will you need?

Check your question or prediction, method and equipment list with your teacher. Are there
any safety risks you need to be aware of?

H"3'#3(23")II
Remember to take notes along the way and include sketches, photographs, tables, graphs ...

E"J-23"
You will need to provide a report on your entry! Use the following checklist list to help write
your report

Investigable scientific question and prediction

Method is clearly outlined (including variables)

Equipment / material list

Provide results / data and try to explain what this means

Evaluate your investigation. How could it be improved / extended?
Your investigation is clearly communicated, answers the question or
prediction and use scientific language and ideas

Do your results support your question or prediction?

5"3"MMMMMMMMMMMMMMMMMMMMMMMY
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Teachers

Science classrooms can offer multimodal approaches in both teaching and learning. Students
can showcase their understanding through practical investigations, presentation, digital
representations, writing and more. Being able to clearly communicate in the science world is
key, whether it be to illustrate understanding in the classroom or present a peer reviewed
paper in a scientific journal.

Skills in writing are reflected in skills in science. lllustrating questioning, understanding
sequencing, using appropriate language, structuring information and providing background
knowledge are examples of this. Also, being able to write non-fiction, informational text in an
engaging and concise manner is an accent as a writer and as a scientist.

Integrating Science Writing

Science writing is about effective communication, using relevant information and appropriate
language. As opposed to scientific writing which is a technical form of delivering scientific
information, science writing is a more general approach which is more accessible to a wider
audience. Gather examples of science writing to discuss with your class. This may include
articles from magazines, blogs, science themed books etc. Discuss different genres of science
writing: recount, information report, narrative, discussion, persuasion/exposition, response,
description.

Fast facts to share with your class

e! CarlSagan is a famous science writer who was involved in the writing of over 600 scientific
papers, 20 books and the Cosmos television series!

o! Naturalist David Attenborough and Primatologist Jane Goodall are two fantastic scientific
writers, who have used their skills to broaden the world’s understanding and fascination
with nature.

o! If you like popular science, look to the books and radio broadcasts of Australia’s very own
Dr Karl Kruszelnicki!
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In guiding students, ensure the following criteria are being met

o! A topic must be selected from the OSA Topic List provided for this year

o! The work is well researched, with accurate content

o! The writing communicates ideas clearly, with accurate punctuation and spelling

e/ The work is original, innovative and the student’s own work

o! Includes a reference section (in-text referencing for students in Years 8 — 12)

e! The Science Writing entry can include relevant tables, graphs, illustrations and images.

Example: Aligning ‘Science Writing’ to the Australian Curriculum. These are suggestions and

aligning class lessons, the competition and the curriculum is encouraged.
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Science involves observing, asking
guestions about, and describing
changes in, objects and events

Science involves making predictions and
describing patterns and relationships

Scientific knowledge is used to solve
problems and inform personal and
community decisions

Scientific knowledge has changed
people’s understanding of the world
and is refined as new evidence becomes
available

People use scientific knowledge to
evaluate whether they accept claims,
explanations or predictions and
advances in science can affect people’s
lives including generating new career
opportunities

6+$"8&+"Q&R5$2L'67$. #'

Share observations and ideas

Communicate ideas, explanations and
processes using scientific
representations in a variety of ways,
including multimodal texts
Communicate ideas, explanations and
processes using scientific
representations in a variety of ways,
including multimodal texts
Communicating ideas, findings and
evidence-based solutions to problems
using scientific language and
representations, using digital
technologies as appropriate
Communicate scientific ideas and
information for a particular purpose,
including constructing evidence-based
arguments and using appropriate
scientific language, conventions and
representations
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Science Writing Name(s)

Science writing brings the discoveries and phenomenon to
everyone! Through simple explanations, creativity and
good writing skills you can turn the technical terms and
scientific understanding into words which allow a general
audience to enjoy science!

he wonders of

t
Share h the

science wit
world through
writing!

A science writer is a good communicator, who can take scientific information, words, theories
and research and turn it into a piece of writing which people with little scientific knowledge
can understand. Examples of science writing can be found in magazines, newspapers, in
books, on radio, television and on blogs and websites. Now we even see pieces of science
writing popping up on social media!

Your aim is to create a piece of science writing using one of the titles supplied by the Oliphant
Science Awards team! You must research the topic well and communicate the science behind
it in a clear, accurate way in your own words.

*%3(23"

Which science writing title have you selected?

E"#"(2+, List 5 key questions and any key words you will use in researching this topic
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o! Research the topic using different sources e.g. website, books, podcasts

o! Use your best writing skills, good punctuation and spelling

o! If you use ideas or knowledge from a resource you will need to reference it
o! The work must be in your own words

4.(&

Plan your piece of writing: genre, information included, beginning, end

EIIVII2II&+II#
It is very important to keep a record of any sources from which you have used information.
Keep a listing of your references below and include them in the final piece of work.
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Each year the Oliphant Science Awards will supply an information booklet. This will provide
information about Sir Mark Oliphant, general information, prizes, conditions of entry,
general student information, key dates, sponsorship and criteria to follow for each of the
categories. Registration forms can also be found here

Y,"2"3-'G"%$&"

T.$J,(&3'6+3$"&+"WO(2)#
www.oliphantscienceawards.com.au

W5#32(.$(&'K522%+5.5F'
www.australiancurriculum.edu.au

4,-3-%2(J,L"

Australian Geographic
www.australiangeographic.com.au > Best
Science Photos of <2016>
K-FJ53"2'42-%2(FF$&%'Z'E-G-3%+#'
Search: Lego Mindstorm elabtronics
Microbic

K2L#3(.#'
Search: Grow crystals  Crystallisation
WWW.raci.org.au

BWE+$"&+""" (+," 24 Wittt-+$(3FRNE*W\
WwWw.sasta.asn.au

H(F'#"
Board Games Australia
www.boardgamesaustralia.org.au

U-)"#'(&)'Q&P"&3%-&#'
Catapult
www.abc.net.au/catapult/

4-#3"2#'
National Archives of Australia
http://www.naa.gov.au > Posters

6+$"&+"Y2$3$&%'

Australian Science Communicators
http://www.asc.asn.au> Resources >
Science Blogs

6+$"&+"Q&R5%2L"
Science Web
scienceweb.asta.edu.au
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