Australian Curriculum:
Technologies and
STEM Connections

Julie King
Curriculum Specialist, Technologies

14 October 2016

» AUSTRALIAN CURRICULUM,
C C c ASSESSMENT AND
REPORTING AUTHORITY




Automata

Years 5 and 6 subject achievement standard

e rtndEeT fvgeied (n e EaTRITTan! fRIE BoW A Sgeed

556 B. Ben Youssef, B. Berry

EQTIWE] aEd SciveEwamant Jancand

Thw pwetn of

Ey Bt and of Yusr 8, sledenls in a dusign of prodec, ssrvicus wnd snvieonmanis lWkng inln socoun! suslinsbiiy, ey descrie how design und lechnologies
conkbls o mssling crassnl sng ulon el Shdents aspin how e imives of echnongies mpec on for barh = e prescribed lschclogsss conluci. ; ‘3%

Eudenls cusls dasigred

—
ool
(

mhow fo descriptionr ]
Y A )
Wl WA
y

oo il :ur.{ru:-

y woject deliverables—CheckMate AMT: Pictorial drawings of the figure
LY. Annotations d multi-view drawing of figure (right)

moee  Annotations
o Amnctebon 1
'nEucHd dsalgnal urikn el sslisbes the bos!

° Anoctebon 1
Highiigh ww he anall cams iavs Deen dssd i

e Sl orniasd mir

e Aanctabion 3
Evuiusing bue i uscion of e ceme

o il P il | e 1 1 il | i 1 W L e
g | e g 1l aE ey ww e ferriry ot e gy

R AUSTRALIAN CURRICULUM,
( ( ( ASSESSMENT AND
/ 4 REPORTING AUTHORITY




Overview

« STEM in the Australian Curriculum
« STEM Connections project

* The process

* Implementation support
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STEM in the Australian Curriculum

STEM is addressed through:

Learning areas:
« Science

« Technologies
« Mathematics

General Capabilities, particularly
 Numeracy

* ICT capability

 Critical and Creative Thinking




Links

Mathematics
between
learning
areas Science

Technologies

STEM
&

Engineering




Opportunities for STEM

 exist within learning areas themselves

 are strengthened when the connections between
learning areas are emphasised

 are richest when learning areas combine to find
authentic learning opportunities for students in
answer to an identified problem or in the
creation of a solution




Australian Curriculum: Science

It is through a
combination of inquiry
skills and science as a
human endeavor that
the learning from the
science understanding
strand can be most
effectively applied in
STEM




Technologies curriculum

Curriculum has been
developed:

« from Foundation to Year 8
In two subjects: Design
and Technologies and
Digital Technologies

e from Years 9 to 10 in two
optional subjects: Design
and Technologies and
Digital Technologies
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National priorities

* Food and water security
* Health and wellbeing
 Knowledge economy

* Engineering, construction and
manufacturing

 |nnovation




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. e

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 </ -

digital

against specified criteria. solutions
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Links: engineering principles to science

Design and Technologies: engineering | Science: physical sciences
principles and systems

Investigate how forces or electrical energy  Electrical circuits provide a means of
can control movement, sound or lightina  transferring and transforming electricity
designed product or system (ACTDEKO020) (ACSSUQ97)

Analyse how motion, force and energy are  Change to an object’'s motion is caused by

used to manipulate and control unbalanced forces acting on the object
electromechanical systems when (ACSSU117) Energy appears in different
designing simple, engineered solutions forms including movement (kinetic energy),
(ACTDEKO031) heat and potential energy, and causes

change within systems (ACSSU155)

Investigate and make judgments on how The motion of objects can be described
the characteristics and properties of and predicted using the laws of physics
materials are combined with force, motion (ACSSU229

and energy to create engineered solutions

(ACTDEKO043
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Critical and creative thinking C.
.
Home / F-10 Curriculum [/ General capabilities / Critical and creative thinking / Continuum & Print this page
L ; ; m =
Introduction v eal'nlng Contlnuum
Organising elements v 1 2 3 4 5 § Next
Learning continuum ~

Generating ideas, possibilities and actions

Level 3 Level 4 Level 5
Typically by the end of Year 4, students: Typically by the end of Year b, students: Typically by the end of Year 8, students:
Imagine possibilities and connect ideas Imagine possibilities and connect ideas Imagine possibilities and connect ideas
expand on known ideas to create new and combine ideas in a variety of ways and from a draw parallels between known and new ideas
imaginative combinations range of sources to create new possibilities to create new ways of achieving goals
Show examples » Show examples » Show examples »
Consider alternatives Consider alternatives Consider alternatives
explore situations using creative thinking identify situations where current approaches do generate alternatives and innovative solutions,
strategies to propose a range of alternatives not work, challenge existing ideas and and adapt ideas, including when information is
generate alternative solutions limited or conflicting
Show examples »
Show examples » Show examples »
Seek solutions and put ideas into action
experiment with a range of options when Seek solutions and put ideas into action Seek solutions and put ideas into action
seeking solutions and putting ideas into action assess and test options to identify the most predict possibilities, and identify and test
effective solution and to put ideas into action consequences when seeking solutions and
Show examples » putting ideas into action

Show examplas »
Show examples »



Australian Curriculum: Mathematics
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A significant common feature

Systems

 mathematics: consists of multiple interrelated
and interdependent concepts and systems

e science: systems as an overarching idea

« technologies: systems thinking and engineering
principles and systems




STEM Connections

project




STEM Connections

« ACARA coordinated the STEM Connections project in
partnership with the Australian Association of
Mathematics Teachers (AAMT).

« Thirteen schools from across the country implemented
integrated STEM projects with Year 9/10 students
featuring high levels of collaboration between Science,
Technologies and Mathematics teachers, industry
support and an integrated STEM project.

« Final presentations were shared with participants on
29-30 July 2015.

« STEM report, illustrations of practice and work samples
published.




MATHEMATICS PROFICIENCIES
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HOME WORK SAMPLES

. . Design project: The top playground Link t5 sthar porttolios
Australian Curriculum; Resources Sample summary

This portal houses a range of resources that can be used to support teachers as they implement the b Ui sk i e

Australian Curriculum. The resources have been developed by ACARA, after intensive work with a v w propec! hul legebed wn kenlibed nesd
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links o reports and relevant research.
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that increases student interest in STEM-related fields and improves students’ problem-sohing and
Work Samples i is skills. It sets two goals for STEM education in Australia and five
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Research Plan
ACARAs STEM Connections project simed at investigating a cross-disciplinary approach to the teaching ¢
collaboration with the Ausfralian Association of Mathematics teachers. ACARA supported 13 schools from
develop an intagrated STEM project that had its basis in the real world and incorporated the Australian Cur

of Science and T logies. While the project was implemented before the publication «
School Edueation Strateqy. it addressed the strategy's first goal and, in pari, each of the strategy’s five
action.

The STEM Connections report, illustrations of practice and work samples availzble on this page are produ
illustrations of practice explore the experiences of five of the participating schools and the work sample:
inegrated STEM tasks.

The interdisciplinary nature of STEM in these projects is evident. While...
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School Stories

Simonds Catholic Co__ Heathfield High School Henley High School

P | [ School Story
Chemybrook Technology High Sc
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The process




Criteria for success

STEM connections are authentic and meaningful
for the cohort of students

The integrity of subjects is maintained

The unit of work reflects the Australian
Curriculum

The student activities enhance transfer

The assessment tasks reflect aspects of the
Australian Curriculum achievement standards

The action research benefits teachers and the
school




Purpose

Determine the school identified purpose

* What is your school hoping to achieve by
undertaking a STEM connection
approach?

* What does the data tell you about this
cohort of students?




The school identifies an authentic need — what do you want
your students to learn?

Teachers design a unit of work for approximately one term, for a
chosen group of students based on the identified need.

A connecting idea links the different subjects together.
Students are given a common task to complete over the term.

The task encourages students to make deep connections within
and between subjects.

Teachers collaboratively plan learning experiences to allow
students to achieve the task.

Teachers select and assess outcomes from their own
curriculum which are appropriate to the connecting idea.

Teachers program individual subject content and assessment.




Guiding principles

Partnerships between students,
parents, carers and families, the
broader community, business,
schools and other education and
training providers bring mutual
benefits and maximise student
engagement and achievement.

Partnerships engender support for the
development and wellbeing of young
people and their families and can
provide opportunities for young
Australians to connect with their
communities.

(Melbourne Declaration, 2008)

SUCCESSFUL
SCHOOL
BUSINESS
RELATIONSHIPS:

Are built
om strong
faundations

Enhance
student leaming
and outcomes

acleciiately

fesourced

dCAl'd

of the school
COMImLnity
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Types of partnerships

The partnership continuum

Levels of

Engagement

Activities
STRATEGIC
PARTNER

.srunmnswr

. Iv;:im Partnership

___—<Education Initiative - Longer-term joint
.suppum‘ — Sponsorship prn-j:E'tE :
- - Large Grants - Whole-school level
— - Industry Mentors - Qutreach Programs involvement
0 INVOLVEMENT - Curriculum
Development &
support

- Industry - Prof. Development

Affiliates or Workshops

Advisors

. = Student
AWARENESS  _ grall Granes Sponsorships
) - Internships - Guest Speakers

-Career Fairs  _ ywork Experience
- Site tours
- Industry

Ambassadors

Traditional Holistic
Engagement Engagement

* Adapted from University-Industry Demonstration Partnership




Choose the connecting idea

What concept, theme, or idea will link the different
subjects together?

What knowledge and skills do you want the students to
be left with once the unit has been completed?

What do you normally teach Year 9 or 10 during this
timeframe??

Does the learning connect to the students’ world? Does
it form a basis for future learning?

Why teach this connecting idea”? Why does it matter for
students to gain a deep understanding of this connected
concept?




Activity — Integration activity

« Select a year

 |dentify an aspect of mathematics, science or
technologies from the curriculum to address

* |dentify the content descriptions from other
curriculum that relate/support

« Generate ideas for integrated tasks that reflect
your connecting idea




Implementation

support
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HOME | WORKSAMPLES | MATHEMATICS PROFICIENCIES

Home | Work Samples

Work Samples

The Ausiralian Curriculum sets the expectations for what all Australian students
regardiess of where they live or their background. For Foundation — Year 10, itn
have access fo the same content and their achievement can be judged against 4
standards.

Annctated work sample portfolios for each leaming area or subject suppart fe:
balance judgements about the quality of their students® achievement and help 1a
scross the country.

Any subjects published prior fo 2016 will not be found in this resource. Engli
work sampies can be found as PDF documents below the year level achievemer

About work sample portfolios

Each portfolic demonsirates student leaming in relation fo the achievement
leaming areas, three portfolios wil be available for each achievement standa
below satisfactory student achievement. The interactive format allows teacher
achievement to assist them make their judgements.

Each portidlio comprises a callection of students’ work drawn from a range
number of student work samples in a partfolie, ner are they sequenced in any
may vary in terms of haw much student fime...

Year / Band Level

¥ear { Band Level

Digital Tec

Home = Digitel Technologie

Portfolio sun

This portfolio of student wark
and how digital systems are
represanting a varsty of dets

The student can define prol
problems (W51, WS2). The
digital solufions (W51, WS2),
sustainability (WW51). Student
and agreed protocals (W31, '

Work sample
Digital project Lean

@-ﬂ

Work sample
Worksheet- Whole 1

Curricuhum yeraion: 8.1

Hone | Digasl Tacknclogies - Saksfuciary

Work sample 2
Digital project: Scratch game

‘Work sample summary

erileh vl g ramisg lesgmape. Toay sakcied optirm pestilare. Thay desgy imsbamaniad the digisl

0 hair dersdoge
Years 5 and 6 subject achizvement standard View leaming res Schievament stanoar

=m

e etz 3

By o el of Y B, = the of
gl Sy iy s wheie L s i ik P sepnissessling @ witisty of S8 types

Ihbrdmare, seftwass ard fetmorkah aed how Sgital apstams ans tosnecud o joon fetwerks, Ty explan Sew

Sudants SEIE AR i i S etior i i v i i 1 S ko by e iy WiGEsSrs 12 A i g s, They |ncsreati
irtmriac dege irta fhak deakr wed imglemant fhae dighal acluions, inchding & vausl proguen. [y apsn e P——
Pp— ol ifhsics and % St et s protacls.

n-mAing, rapstion med e
T

e P Sameriptize

Annotations

& Zom

Annotatcn 1
Diefican 2 prubien i ba sakud in the gams
i o bkt
Annotaten 2

I & bt of fnetienal squreness

b aigerthen  (apbyalep  mstustam),

Similar Work Samples:

Below satisfactory
D

Above safisfaciory
Digital Ecraich gama Hgial progect:

‘Comparne Wiz ‘Compare View
This porifolio
werk Sampte 1 e — [—

Workmeat. inate peaes
R

hgrisd progect: Lasrming ol

Trawsntabion: Schoo! wyutee

¢ samples home page ﬁ

Years S and 6

Satisfactory

[3 Downlosd POF
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Dflme “le Home School Resources About

Primezone provides teachers with single-point
access to a range of primary industries
education resources.

tearn more

Type a keyword or subject to search r

Trending Resources

G\:.GEGL’ sFARMER

1nwstigaﬂng techmlogies George the Farmer 'Navigating primary

in agriculture industries in to the 21st
George the Farmer is an App that Century

This unit consists of a pdf resource and teaches 0-8 year old children about

two supporiing videos. It has five farming praclices and food and fibre This is a unit developed with a leaming

inquiry teaching sequences about production ina... sequence about the environmental,

some of the. _. “economic and technological factors that
: Learn more influence. . :

Learn more [

Learn more ]

Contact Login Register

two supporting videos. It has five
some of the. .

Learn more
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CREativity in Science and Technology
(CREST) crest@csiro.au

Resources sws

www.csiro.au/en/Education/Programs/SMiS

e
g i

Home | Student l Teacher

https://www. smencebvdomq edu au/

\J MS http://amsi.org.au/ http://itunes.com/onebestthing

o e Intel free course
http://www.intel.com/content/www/us/en/education/k12/
design-and-discovery/overview.html
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Digital Technologies hub

* " DIGITAL
* .+, TECHNOLOGIES
HUB

.y

Primary Secondary School Students Families More
Teachers Teachers Leaders

Find great learning sequences
linked to the new curriculum

https://www.digitaltechnologieshub.edu.au/




Do you follow?

@ACARAeduau and @ACARA_CEO
ACARAeduau
ACARAeduau
ACARAeduau

ACARAeduau

To receive the ACARA Update click subscribe on our website homepage: www.acara.edu.au
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Contact

Julie King
Curriculum Specialist, Technologies
ACARA

Julie.king@acara.edu.au




