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Overview
• Overview of Australian Curriculum: 

science, technologies and mathematics
• Key ideas
• Engineering principles and systems
• Implementation and resources



Australian Curriculum: Science



Science curriculum

Curriculum has been developed:
• from Foundation to Year 10
• from Years 11 to 12 in four subjects: 

biology; chemistry; Earth and 
environmental science, and physics
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Together, the three strands of the science curriculum provide students with understanding, knowledge and skills through which they can develop a scientific view of the world. Students are challenged to explore science, its concepts, nature and uses through clearly described inquiry processes.Comprises three interrelated strands: Science Understanding comprises four sub-strands: biological sciences, chemical sciences, earth and space sciences and physical sciencesScience as a Human Endeavour is described in two-year bands and comprises two sub-strands: nature and development of science and use and influence of science	Nature and development of science: This sub-strand develops an appreciation of the unique nature of science and scientific knowledge, including how current knowledge has developed over time through the actions of many people. 	Use and influence of science: This sub-strand explores how science knowledge and applications affect peoples’ lives, including their work, and how science is influenced by society and can be used to inform decisions and actions.Science Inquiry Skills is described in two-year bands and comprises five sub-strands: questioning and predicting, planning and conducting, processing and analysing data and information, evaluating and communicating.



Overarching ideas
• Patterns, order and organisation

• Form and function

• Stability and change

• Scale and measurement

• Matter and energy

• Systems
www.australiancurriculum.edu.au/Science/The-overarching-ideas
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A full description of each overarching idea is available at: http://www.australiancurriculum.edu.au/Science/The-overarching-ideas

http://www.australiancurriculum.edu.au/Science/The-overarching-ideas


Key messages 

The science curriculum…
– emphasises an inquiry approach
– has been written to encourage integration of

the three strands
– utilises six overarching ideas to provide a

conceptual frame for learning across F-10
– integrates the cross-curriculum priorities and

the general capabilities



Australian Curriculum: 
Technologies



Technologies curriculum
Curriculum has been 
developed: 
• from Foundation to Year 8 

in two subjects: design 
and technologies, and 
digital technologies

• from Years 9 to 10 in two 
optional subjects: design 
and technologies, and 
digital technologies



Design and technologies
Comprises two related strands: 

• Design and technologies knowledge and understanding –
the use, development and impact of technologies and 
design ideas across a range of technologies contexts: 
engineering principles and systems; food and fibre 
production; food specialisations; materials and 
technologies specialisations

• Design and technologies processes and production skills –
the skills needed to design and produce
designed solutions.



Digital technologies structure
Comprises two related strands: 

• Digital technologies knowledge and understanding – the 
information system components of data, and digital 
systems (hardware, software and networks)

• Digital technologies processes and production skills –
using digital systems to create ideas and information, and 
to define, design and implement digital solutions, and 
evaluate these solutions and existing information systems 
against specified criteria.



ICT in the Australian Curriculum

• the capability assists students to become
effective users of ICT

• the digital technologies curriculum assists 
students to become confident creators of 
digital solutions







Key ideas 



Design thinking

• underpins learning in design and technologies 
and used in digital technologies

• involves strategies to support the design process
• processes and production skills strand reflects

the design process:
investigating, generating, producing, evaluating,
collaborating and managing



Computational thinking
• underpins learning in digital technologies and is 

used in design and technologies
• problem-solving method that is applied to create

solutions that can be implemented using digital
technologies

• involves integrating strategies, such as
organising data logically, breaking down
problems into parts, interpreting patterns and
models and designing and implementing
algorithms.



Systems thinking
• Holistic approach to the identification and solving of

problems
• Components of a system, and their interactions and

interrelationships
• Throughout design processes, students need to

understand systems and work with complexity,
uncertainty and risk

• To design digital solutions students need to
understand the complexity of information and digital
systems and the interdependence of components.



Systems 



Why a systems approach? 

Systems thinking supports students to learn 
science as connected concepts, rather than 
a collection of facts

Scientific literacy should be approached not 
as a collection of isolated abilities and bits of 
information, but as a rich fabric of mutually 
supporting ideas. (AAAS, 2001)
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Studies of student thinking show that, at all ages, they tend to interpret phenomena by noting the qualities of separate objects rather than seeing the interactions between the parts of the system.Students see uni-directional change, rather than inputs and outputs.										Driver et al (1985)



Progression of ideas about 
systems…
Atlas of Science Literacy (2007)
F-2
• Most things are made of parts
• Something may not work if its parts are missing
• When parts are put together, they do things that

they couldn’t do by themselves



Years 6-8

• Any system is usually connected to other
systems both internally and externally. Thus a
system may be thought of as containing sub-
systems and as being a sub-system of a larger
system

• The output from one part of a system can
become the input to other parts

• Thinking about things as systems means looking
for how every part relates to others



Years 9-12
• Systems may be so closely related that there is no way

to draw boundaries that separate all parts of one from all
parts of the other

• Understanding how things work and designing solutions
to problems of almost any kind can be facilitated by
systems analysis. In defining a system, it is important to
specify its boundaries and subsystems, indicate its
relation to other systems, and identify what its input and
output are expected to be

• A system usually has some properties that are different
to those of its parts, but appear because of the
interaction of those parts



Mathematics
The science and technologies curriculum provides contexts 
within which: 
• mathematical understanding
• fluency
• logical reasoning
• analytical thought
• problem-solving skills
can be applied and developed.
These capabilities enable students to respond to familiar and 
unfamiliar situations by employing mathematical strategies to 
make informed decisions and solve problems efficiently.



Engineering principles and 
systems



Engineering principles and 
systems

Engineering ‘contextualises mathematics 
and science principles and promotes design 
processes, but can also enrich students’ 
learning in their studies of technology, 
literacy, history and geography.’ 
(English et al, 2013: 2)



Design and technologies: engineering 
principles and systems

Science: physical sciences

Investigate how forces or electrical energy 
can control movement, sound or light in a 
designed product or system (ACTDEK020)

Electrical circuits provide a means of 
transferring and transforming electricity 
(ACSSU097)

Analyse how motion, force and energy are 
used to manipulate and control 
electromechanical systems when 
designing simple, engineered solutions 
(ACTDEK031)

Change to an object’s motion is caused by 
unbalanced forces acting on the object 
(ACSSU117) Energy appears in different 
forms including movement (kinetic energy), 
heat and potential energy, and causes 
change within systems (ACSSU155)

Investigate and make judgments on how 
the characteristics and properties of 
materials are combined with force, motion 
and energy to create engineered solutions 
(ACTDEK043

The motion of objects can be described 
and predicted using the laws of physics 
(ACSSU229

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACTDEK020
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU097
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACTDEK031
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU117
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU155
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACTDEK043
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU229


Design and technologies 
processes and production skills 
strand

Creating designed solutions by:

Science inquiry skills sub-strands

Investigating Questioning and predicting

Generating Planning and conducting

Producing Processing and analysing 
data and information

Evaluating Evaluating

Collaborating and managing Communicating
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Action of contact and non-contact forces. Design an amusement park ride that makes use of contact and non-contact forces.



Design an 
electrical switch 
that is both safe 
and is able to be 
switched on and 
off repeatedly



Design a toy that 
uses forces





Engaging girls

• Engineers make a world of difference.
• Engineers are creative problem solvers.
• Engineers help shape the future.
• Engineering is essential to our health,

happiness and safety.
www.powerofengineering.org/

http://www.powerofengineering.org/


Types of designed solutions

Product
Design and produce a toy with moving parts
Environment
Design and produce drawings and models for a 
bridge in the local community
Service 
Design and produce a service to improve the 
delivery of food drops in emergency situations



Activity
In groups:
• select a year
• identify an aspect of physical science from

the curriculum to address
• generate ideas for integrated Science and

Technologies engineering tasks where
students design and produce a product,
service and environment



Implementation and resources



Implementation

• Facilitating implementation support
discussions with stakeholders

• Developing work sample portfolios
• Working with ESA to identify resources on

Scootle to support content descriptions



Primary connections

https://primaryconnections.org.au/

https://primaryconnections.org.au/


Science by doing

• Year 7: Science of toys
• Year 8: Energy (available July 2014)
• Year 9: Light, sound, action 

(available Sept. 2014)
• Year 10: Motion and energy transfer 

(available Dec. 2014)





EngQuest



CREST

• CREativity in Science and Technology (CREST)
is a non-competitive awards program supporting
students to design and carry out their own open-
ended science investigation or technology
project.

• This education program provides a range of
support material for both teachers and students.

• Email: crest@csiro.au

mailto:crest@csiro.au


Intel free course

Design and engineering
www.intel.com/content/www/us/en/education/k12/design-and-
discovery/overview.html

http://www.intel.com/content/www/us/en/education/k12/design-and-discovery/overview.html




STELR

• national secondary school science education
initiative of The Australian Academy of
Technological Sciences and Engineering

• hands-on, inquiry-based, in-curriculum program
designed for Year 9 or Year 10 students, on the
theme of global warming and renewable energy.

• Email Peter Pentland:
peter.pentland@atse.org.au

'Science and Technology Education 
Leveraging Relevance'

mailto:peter.pentland@atse.org.au


One best thing

http://itunes.com/onebestthing
• Digital data: Apps to capture scientific data

focusses on student use of apps on the
iPad to capture data

http://itunes.com/onebestthing


Do you follow?



More information

Contact:
Julie King
Senior Project Officer, Technologies 
julie.king@acara.edu.au
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