Unpacking the Digital
Technologies Curriculum
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"l think there is a world market for maybe five computers.”

Thomas Watson, president of [EM, 1943

At the dawn of the computer industry, nobody really knew
where this new technology would take us. But the explosion of
desktop computing that put a PC in nearly every American

home within 50 years seems to have eluded the imagination of
maost mid-century futurists.

-IIII

After all, when IBM's Thomas Watson said "computer,” he meant "vacuum-
tube-powered adding machine that's as big as a house." It's fair to say that
few people ever wanted one of those, regardless of the size of their desk.

www.pcworld.com
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When | grow up, | want to make things that make a

.. Association of

Independent Schools

" of South Australia



https://www.youtube.com/watch?v=THEpcW7vFkc
https://www.youtube.com/watch?v=THEpcW7vFkc

Returning Boomerang
INDIGENOUS AUSTRALIANS
SOURCE: AUSTRALIAN HERITAGE MAGATINE
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YOUNG PEOPLE NEED SKILLS AND EXPERIENCE
FOR JOBS OF THE FUTURE, NOT THE PAST

70%. e
of young people currently enter the workforce ENTRY LEVEL .!

in jobs that will be radically affected by roles for young people are

AUTOMATION DISAPPEARING L |

TRAINING:

60%

of students are being trained
in jobs that will be radically
CHANGED BY AUTOMATION

DIGITAL LITERACY:

MORE THAN
HALF

of Australian workers will need to be
able to use, configure or build digital
systems in the next 2-3 years
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The New Work Order
(FYA, 2014)






Young people are staying longer in education which will

help for the high skilled work of the future

* Education participation, attainment and retention are increasing in general.

* The exception is Indigenous young people (15-19), whose participation has decreased since 2008.

Despite this, a significant minority are not developing the 9 0 %
enterprise skills they will need for future work

FUTURE JOBS: 75%

mll mvawe Science, Technalr:ng-_.r
Engineering and Maths (STEM)

m‘ future jobs Imll munl'.re
digital literacy
(50% advanced digital skills)

~39%

Of 15 year olds:

digitally literate

B
~—

nf 15 year nlds are not

While work of the future will involve young

Are not Are niot Are not . | Ly ,
proficientin  profidentin  proficientin people managing a ‘portfolio’ of flexible work,
maths science  technology of 15 year olds:

L 30%

are not f‘ruanr:uall-_.r
literate

Proficiency in maths, science and
reading is getting worse and Australia

is falling in international ratings. 35%

are not proficient

The majority of Indigenous™ young  problem solving
i wil

people, (as high as 77% for maths),
are not proficient in the skills that (_[) * Pwi A emart maue 2015

' ' Throughout this document the term Indigenous’ is wed to refer 1o both Aboriginal
will be sought after in future work. andior Tarres Strast lslander peoples. Unless noted otherwise, the term should be

condiderad indusive of both Abariganal and Tornes Serast Blander peopled.
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There are 7 new job Jobs are more related
clusters in Australia than we realise...

When a person trains or
works in 1 job, they acquire
skills for 13 other jobs*

A young person...

+ could choose a job cluster based on
their interest and strengths rather
than focus on one dream job.

= could gain experience through early
career jobs in the job cluster.

Some job clusters
have stronger future
prospects than others

_/

Job clusters require
similar skills that
are often portable
across jobs

A young person...

+  could focus on developing
a portfolio of technical and
enterprising skills comman to
their chosen job cluster. +  could consider job clusters with
strongest future prospects and jobs
that are most likely to grow.

A young person...

*On average, based on high overlap of skills.

(FYA, 2016)
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By 2030 what we do in every job will change

g L
Areductionin

the need for warkers to complete
routine, manual tasks

Lo )
An increasein
e the time workers spend focusing on
people, solving strategic problems
and thinking creatively

There will be

The change in work means young people will need to be

In 2030 the New
‘Work Smarts' will be:

‘T:azfy_u.___H%“““fﬁ? _____ o

The education system needs to
prepare today's young people for the
New Work Smarts in 2030:

* L ] .
Werkers will spand... ‘Weorkers will spend.. Workers will use...
Almost 100% Workers will need to
+ ;T)T\:ie "m;;L‘::s'* develop an entrepreneurial
f HEk mindset due to
£1% moare time
1) on critical thinking l,\ 26% Imt
o and judgment e
30 /o TT7% more time - 149 1es=
* using science and * organisational
maore time mathematics skills coordination
learning on the job
ng J - 17% more time per -
* week using verbal 3 IO% less
communication and teaching

interpersonal skills

Independent Schools
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(FYA, 2017)



SNAPSHOT

This report followed 14,000 young people’s journey over a decade (15 to 25 years old) and found...

Full-time education

Young people are better educated than in
the past with almost 60% of 25 year-olds

holding a post-school qualification.
Full-time work

Full-time work is increasingly precarious

aref:::ft::‘::tmg l- and difficult to attain.
57% - 1 full-time job
A . Barriers young Accelerating
. people identified to factors to gaining
full-time work full-time work
- - Multiple jobs
2006 2011 2016 :’ l §‘“
= -._ Casual full-time
employment
*Note: Working full-time is defined by Building enterprise
the A!.lsl:lﬂianlgl.reau of Statistics as 3L skills in education
working 35+ hours per week. work experience 17 months faster

Relevant paid
employment

12 months faster

Lack of appropriate
education

Paid employment in
Lack of career future focussed clusters

management skills _
5 5 months faster

An optimistic mindset**
Not enough jobs
2 months faster

The Carers | The Informers
**hiote: Frespondents ware asked at 18 years-ld whether they were happy with their canser prospects at 18, - (FYA, 2018)
Sourca: Census table builder (2006, 2011, 2016 AlphaBeta analysis. LSAY 2006 cohort, AlphaBeta analysis. Australlan Bureau of Statistics (1992-2013), Austraiian Labour The Technologists

Market, cat. Mo. 6108.0. Austraiian Bursau of Statissice (1 978-2018), Labour Farce, cat. na. 6202.0. for foung {2016}, “The New Waork Mindset”.




Growth rate 2012-2015

Exhibit 2: Recent growth in demand for select enterprise skills
Growth in proportion of jobs requesting each skill, %, early-career jobs, 2012-2015"

212%

158%
Demand for enterprise

skills has been rising
B Digital skills over the past 3 years

| Creative problem solving skills

. Interaction skills

 Other

Select
enterprise
Financial Communica- Building Teamwork  Presentation Problem Creativity Critical Digital skills

literacy tion skills effective skills solving thinking literacy
relationships



Emoji translator wanted - London firm
seeks specialist

By Nalina Eggert
BBC News

® 12 December 2016 = World f ¥y © [ < Share

—
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A company in London has advertised for an emoji translator in what is
thought to be the first such job worldwide.

The role will involve explaining cross-cultural misunderstandings in the use of the
mini pictures, and compiling a monthly trends report.

Agency boss Jurga Zilinskiene said emojis were a "potential growth area" as
"Inconsistencies” had developed in their use.
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Technologies in the Australian Curriculum
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Three
Cross-curriculum
Priorities

Seven
General
Capabilities

Eight
Learning
Areas
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Consists of two subjects and one capability:

* Digital Technologies
* Design and Technology

* |ICT General Capability
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Digital Technologies: Understanding
how those ICTs actually work and
learning: a literacy in coding, how to
create technology and about digital
systems (hardware and software). It
also involves developing skills in being
able to think in new and innovative
ways to solve problems.

Design and Technologies:
Students use design thinking &

technologies to generate &
produce designed solutions for
authentic needs & opportunities




Technologies . Technologies

Students build on concepts, skills and Students use design processes to produce

soluti :
Processes developed in earlier years of Design utions. They further develop their knowledge

; nd understanding of digi
and T I i 5 an ng of digital systems and data:
echnologies, and Digital Technologies. they improve their computational thinking. o

Techn'oiog'iés

Through exploration, design and problem-
solving, students learn how digital and
other technologies work and how 1o

Techno'logies

Through exploration, design and pro.blem-
solving, students learn how technologies work. ‘

Typically, students will: ‘ create solutions with technologies. Typically, students will: Typically, students will:
in Design and Technologies | i nts will: : . . . 3
) design and create solutions to l Typically, stude Ln D:&gn lan: Technologies in Design and Technologies
: _ i raw, la i : ‘
challenges !hr(:t'g:i‘a?:f:: :c'zpa;“:nlzy in Design and Technologies designingela::dp::zzz,:de;j ";he" ’ 1% materials or technologies when
seRie P design and safely make a product, for such as creating a toy tr?at ml::l:enss sozgg::;g’fs:ﬁﬁn? o Tva'uatmg
in Digital Technologies example, create a musical instrument |, D plan steps to produce sojut el ple, a plan for a new
»  work safely online, represent data as using recycled materials | S, ce Solutions and > :
pictures, symbols and diagrams, and ] 0 manage their time represent ideas and solutions in a variety
sequence steps to solve simple problems. »  explore how food and clothing are I Ot : of ways, such as sketches and models
produced and how food can be .' N '.g . : echnologies > develop plans to complete tasks
prepared for healthy eating identify and learn how to follow safety T
rules when working online in Digital Technologies
in Digital Technologies P identify problems and solve them, 4 :_s? simple coding to develop and evaluate
P represent data as pictures, symbols for example, identifying stages of a 'gital solutions, such as games or quizzes
and diagrams game and decisions that a player P act o ensure their personal safety when
) must make to win engaging online
»  break down a problem into parts N . b col ecL’Tg
and sequence the steps in finding a create a range of digital solutions, such interpret and manage a range of
as coding simple interacti data, using digital systems
solution, for example, controlling a pié Interactive games. '

| Sm—

‘ toy with digital technologies.
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Difference between ICT Capabilities and Digital Technologies
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Our curriculum is an opportunity where we are
transitioning away from Computing as being a subject to
teach students how to use technology and existing
applications, towards one where students are taught
about how their digital world works and how to create
technological solutions.

Developing students’ skills in using technology still plays
an important role, however, this is characterised as ICT
Capabilities in the Australian Curriculum and is something
that is developed across all learning areas, when
opportunities are arise for students to use ICT's

Attribution: Rebecca Vivian & Katrina Falkner, Computer Science Education Research Group, The

University of Adelaide.

Digi Tech vs ICT Capability Card Game

Visualise Analyse
Information Information

Presentation

Tools Abstraction




Digital Technologies
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Why learn Digital Technologies?

Digital Technology, is not just about sitting in a room playing with a computer - it is so much more than that.
Digital Technology is about changing the world.

The study of digital technology and computational thinking into Australian classrooms ensures that
Australian youth move from being users of technology, produced elsewhere, to becoming world leaders in

developing new technological innovations and solutions.

Digital technology will become more pervasive as our society evolves and it will be essential for our next
generations to understand how technology works, in order to have the best insight into how technology can
benefit society and the environment. It's also about understanding how software works so that, in any
industry, we can consider the best ways to integrate technology to have the greatest impact.

Attribution: Rebecca Vivian & Katrina Falkner, Computer Science Education Research Group, The
University of Adelaide.
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Attribution: Rebecca Vivian & Katrina Falkner, Computer Science Education Research Group, The
University of Adelaide.

Thinking Skills

Three fundamental thinking skills what is
are embedded across the Digital
Technologies learning area:

e Systems Thinking

e Design Thinking _
e Computational Thinking DESIGN THINKING is a process that promotes
rapid thinking and thinking of alternative
solutions to problems. It places a focus on the
audience or the user for whom you are

designing a solution for.

fkﬁjﬂ 'ﬂuin[ﬁnj?

SYSTEMS THINKING Is a process that involves COMPUTATIONAL THINKING describes a set of
understanding that problems can be solved or processes and approaches that can be used to
ideas generated by considering something as a solve a problem. This problem-solving process
system. It is about considering the bigger picture. involves a number of characteristics. These
include: decomposition, pattern recognition,
. .. Association of . . . . .
; ;= Independent Schools algorithmic thinking, and abstraction.



Sending secret messages
with cryptography

An activity by the Australian Computing Academy



https://aca.edu.au/public/resources/sending-secret-messages-with-cryptography.pdf
https://aca.edu.au/public/resources/sending-secret-messages-with-cryptography.pdf

Achievement Standards

Digital Technologies: Sequence of achievement F-10

Achievement
Standard

Foundation to Year 2

By the end of Year 2, students identify how
common digital systems (hardware and
software) are used to meet specific purposes.
They use digital systems to represent simple
patterns in data in different ways.

Students design solutions to simple problems
using a sequence of steps and decisions.
They collect familiar data and display them to
convey meaning. They create and organise
ideas and information using information
systems, and share information in safe online
environments.

Years 3 and 4

By the end of Year 4, students describe how a range
of digital systems (hardware and software) and

their peripheral devices can be used for different
purposes. They explain how the same data sets can
be represented in different ways.

Students define simple problems, design and
implement digital solutions using algorithms that
involve decision-making and user input. They
explain how the solutions meet their purposes. They
collect and manipulate different data when creating
information and digital solutions. They safely use and
manage information systems for identified needs
using agreed protocols and describe how information
systems are used.

Years 5 and 6

By the end of Year 6, students explain the fundamentals of
digital system components (hardware, software and networks)
and how digital systems are connected to form networks. They
explain how digital systems use whole numbers as a basis for
representing a variety of data types.

Students define problems in terms of data and functional
requirements and design solutions by developing algorithms

to address the problems. They incorporate decision-making,
repetition and user interface design into their designs and
implement their digital solutions, including a visual program.
They explain how information systems and their solutions meet
needs and consider sustainability. Students manage the creation
and communication of ideas and information in collaborative
digital projects using validated data and agreed protocols.
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Digital Technologies
Key Concepts

Digital Systems
networks
hardware

hinary
pru-cesseyldata
saftware

A system thae in

made up of , contralled by

Data Representation
symbolically

data

digital systems

by people

How is represented and stroctured

For storage and communication,

and connected to form

Data Collection
infarmation
callected
caleulated

Numerical, categarical, ar structured values

ar o]

create e the Census.

Specification

requiremants

defining

problem

breaking it down

a precisely and
clearly, identifiying the and

and in

Data Interpretation
meaning

wisualisatian

analysis

axtracting

modelling

The process of

from data. Methods include

JE—

statistical ,and
Algorithms
dacisions
iterative
sEguUEnce
steps
The precise af and

needed to salve a problem. They

inte manageable pieces,

Implementation
a cading
saftware
& computer
automation
The af an algarithm, typically
by writing & pragram ]
ar using appropriate
Interaction
interface
callaborate
communicate
Experiencs
Hor users and with

digital systems, and how we use them ta

and

aften invalve [repeated) pracesses.

Impact
predicting
change

analyzing
mest needs

and haw existing

and created systems affect

people, and society and the world.
Abstraction

\b datails
idea
focus

S’ manageable

salution

Hiding of an problem ar

that are not relevant, ta
ana number of aspects.




Digital

Key Concepts

Australian Digital Technologies resources

Computing

“ Academy aca.EdU dll
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SYDNEY

Specification

Defining a problem preciscly
and clearly, idenlifging Lhe
reduirerments, and breaking it
down into manageable pieces,

Implementation

The automation of an algorchim,

typically by writing a computer
program jcoding] or using
appropriate softsware.

Interaction

Howyr users experience and
interface wich digital systems.
and how we use them to
communlcate and collaborake.

Data Representation

Hove data 15 representad and
structured symbolically for
storage and communication. by
people and in digital systems.

Algorithms

The precise sequence of steps
and declslons nocded o solve 3
arblermn. They often invole
iterative [repented) processes,

Impact

Analysing and predicting how
existing and created systems
meet needs. affect pecple. and
change society and the world.

Abstraction

Hiding details of an idea,
prohlem ar scluticn chat are not
relevant, to focus on a
manageable number of aspeets.
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Key ideas

The key ideas for ICT Capability are organised into five interrelated elements in the leaming continuum, as shown in the diagram below.

-
ac 1(/ ‘C\e

I es\'\gating with, , or

Word Processing

L
ot H
SEEEEEE—
®
Online

. .

Communication

Digital
Citizenship

Organising elements for ICT Capability
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Information and Communication Technology Capability learning continuum

Sub-element

Level 1
Typically, by the end of

Level 2
Typically, by the end of

Level 3
Typically, by the end of

Level 4
Typically, by the end of

Level 5
Typically, by the end of

Level 6
Typically, by the end of

Foundation Year, students:

Year 2, students:

Year 4, students:

Year 6, students:

Year 8, students:

Applying social and ethical protocols and practices when using ICT element

Year 10, students:

Recognise recognise ownership over | recognise ownership acknowledge when they | identify the legal apply practices that identify and describe
intellectual their own digital work of digital products that use digital products obligations regarding comply with legal ethical dilemmas and
property others produce and created by someone else, | the ownership and use obligations regarding the | consciously apply
that what they create or and start to indicate the of digital products and ownership and use of practices that protect
provide can be used or source apply some referencing digital products resources | intellectual property
misused by others conventions
Apply digital follow class rules about follow class rules about independently apply independently apply independently apply use a range of strategies
information using digital information | applying selected standard guidelines and | strategies for determining | strategies for determining | for securing and
security standard guidelines and | techniques for particular | and protecting the the appropriate type of protecting information,
practices techniques to secure digital systems to secure | security of digital digital information suited | assess the risks
digital information digital information information and assess to the location of storage | associated with online
the risks associated with | and adequate security for | environments and
online environments online environments establish appropriate
security strategies and
codes of conduct
Apply personal | follow class rules follow class guidelines apply standard guidelines | identify the risks to identify and value the independently apply
security when sharing personal when sharing personal and take action to avoid | identity, privacy and rights to identity, privacy | appropriate strategies to
protocols information with information and apply the common dangers to | emotional safety for and emotional safety for | protect rights, identity,
known audiences basic social protocols personal security when themselves when using themselves and others privacy and emotional
and demonstrate an when using ICT to using ICT and apply ICT and apply generally when using ICT and apply | safety of others
awareness of applying communicate with known | appropriate basic social accepted social protocols | generally accepted social | when using ICT, and
social protocols audiences protocols when using when sharing information | protocols when using ICT | discriminate between
when using ICT to ICT to communicate with | in online environments, to collaborate with local | protocols suitable for
communicate unknown audiences taking into account and global communities | different communication
different social and tools when collaborating
cultural contexts with local and global
communities
Identify the identify how they use identify how ICT is used | identify the value and role | explain the main uses of | explain the benefits and | assess the impact of ICT
impacts of ICT | ICT in multiple ways on at home and at school of ICT use at home and ICT at school, home and | risks of the use of ICT for | in the workplace and in
in society multiple devices school in the local community, particular people in work | society, and speculate on

and recognise its
potential positive and
negative impacts on their
lives

and home environments

its role in the future and
how they can influence
its use






https://www.youtube.com/watch?v=IprmiOa2zH8
https://www.youtube.com/watch?v=IprmiOa2zH8
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AISSA Audit Tool - Australian Curriculum General Capabilities

t[nformation and Communication Technology

Levels 1-3
Audit Code

Y Covered in Current Curriculum
X Does not exist in Current Curriculum document
E Exists in current document but needs reworking
D Exists in current document but at different year level
L Located in another curriculum area
PL Needs Professional Learning in the following year(s)
R Additional Resources required
Cc See Comment
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About AlSS, Our Member Schools Contact Us Profile

Science Technology Engineering

STEM

STEM is a term used to refer collectively to the teaching of the disciplines of Science, Technology, Engineering and Mathematics,
and also to a cross-disciplinary approach to teaching which potentially increases student interest in STEM related fields and
improves students’ problem solving and critical analysis skills, Australia's Chief Scientist has highlighted the need for STEM
qualified Australians and a National STEM School Education Strategy has been created to build on the work already underway in
schools and universities. STEM skills in the workplace are widely recognised as being crudial to our long term future. This site
will support independent schools to explore the opportunities for education, research, and possible approaches to effective
Science Technology Engineering and Maths implementation.

STEM Audit Tool
STEM Audit brief
STEM Strategy Blank Template

STEM Strategy Example

Position Papers
Position Paper for SA Independent Schools — Mathematics

AISSA Digital Technologies Information Paper 2018
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Mathematics

Admin Section

Gow

Log Out

You are currently logged in as

mabarracka.




Research

Seience
Technology
Enginsering
Mathematics

STEM

Science Tweets vy @aissa_stem ©
echnology
_ _ AISSA STEM Retweeted
Engineering

5 Monica Williams
@moons064

STEM Paula Christophersen is one of the
writers of the ACARA Digital
Technologies subject and will offer
great insights at EdTech3A
conference in 2 weeks. @fina_p
@EdTechSA @AISSA_STEM
@karenSchoff @mary_whittaker
@ JasonMFay85

Mathematics

School Stories

Industry and Tertiary Partnerships
Jun 29, 2018

Robotics Project & AISSA STEM Retweeted

View on Twitter
Professional Learning

The free South Australian Institute for Educational Research (SAIER) 2018 Mid-Year Seminar will be taking place on
Wednesday, 25 July at 7.00pm. See the flyer for more details and email Juliet Young-Thomton or call (08) 8206 8600 to

register.



' THE UNIVERSITY
CSER Digital Technologies Education =y FADELAIDE
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CSER Digital Technologies Education

\ Stay up-to-date by subscribing to
q %, our eNewsletter.
) . , - Py

L

Join our F-6 Digital Techn logies&'COmmuni.

Name

- '&3) : : ‘d Email
Digital Technologies Education Programs

We run a range of Digital Technologies Programs for

e Australian teachers, including our free, online CSER MOOC
courses, free professional learning events, and our National
Lending Library.

Available MOOCs

Lending Library
Available MO

Q
)
w

) Lending Library
Professional Leaming = 4

PL-in-3-Box!
Research

Resources

FAQs

Newsletter Subscnption

f.‘.'\ Anne Mcintosh

’

STEM challenge session =

@0zobow= 100cm

challenge. Thanks
@cserAdelaide for the loan of
kit. Students have loved it.

#=ngaped #STEMeducsation




CSER F-6 Digital Technologies: Foundations [uae

Ly

Anncuncements Course Regisiration Google+ Community CSER Home Course Info R -

CSER F-6 Digital Technologies: Foundations

Digital Technologies invelves learning about how we can create new technologies, as well as use them. This
course will explain the fundamentals of digital technology and computational thinking specifically addressing
the content descriptors and achievement standards of the Australian Curriculum: Digital Technologies
{Foundations to 6).

Join us to learn about how digital technology can be integrated into your classroom, exploring example lesson
plans, and helping form a community designed to share resources and support!

If it is your first time here, please enrol in the course by clicking the "Register” button below. If you have
already registered, you may need to Log-in again by clicking on "Login” in the top, right-hand corner.

Professional Leamning Certificate available (mapped to AlTSL standards)
Free and open fo all

This project receives funding from the Australian Governmeant Department of Education and Training. In
addition, the development of this course is supported by:

Google




« STARportal

Find an Activity What Is STEM?

Spark your child's

curiosity

Search the STARportal for activities

About Us Provider Portal

Activities Near You Now

STEM Pack 7 - Robotics

FREE

STEM Pack 6 - Art
Conservation

3
—  PRINTING

STEM Pack 5- 3D
Printing

STEM Cereer Pack

oom

FREE

INCLASS

STEM Pack 4 - Bringing
Engineering to Life




Australian
.

=E= gEE Computing About DT Challenges Resources Events Workshops Curriculum Dive into code Blog Get involved
mm" Academy
L]

Australian Computing Academy

Helping teachers implement the Australian Curriculum: Digital Technologies

Unpack the curriculum

Australian Digital Technologies
Challenges

new: Free online access for Years 5 - 8 516 Blockly Turte S/6BockyChatbot /6 Blockly - Space
The Australian DT Challenges are free in-classroom activities designed | .
to address the most technically challenging aspects of the Year 5-6 and 4 ‘q,é/
7-8 bands of Australian Curriculum: Digital Technologies. momwemm:; 718 Python - Chattot 71 Javesar- Space
Myaders
Each Challenge provides online and unplugged learning resources; A

engaging, authentic, real-world problems; modular lesson plans; and
online training and support for teachers.

-t
Years 5 - 8 students have free access to a learning platform that enables ————— ep—— 78 Python - o to 718 Javascript - Cookie
self-paced learning with immediate, intelligent feedback. e e

View all of the Challenges
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https://www.youtube.com/watch?v=ol19tt3VWhQ
https://www.youtube.com/watch?v=ol19tt3VWhQ
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