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Foreword

Whether we like it or not, we live in a 
digital environment and work in a digital 
workplace. We rely on digital tools like 
RXU�VPDUWSKRQHV�DQG�*RRJOH�WR�ȴQG�RXU�
way through the day and would be lost, 
OLWHUDOO\�DQG�ȴJXUDWLYHO\��ZLWKRXW�WKHP��7KH�
YDVW�PDMRULW\�RI�XV�SUREDEO\�ȴQG�WKDW�WKH�
EHQHȴWV�RI�WKHVH�GLJLWDO�WRROV�RXWZHLJK�
the problems, though this doesn't mean 
that we're not anxious about the digital 
IXWXUH�ZH�ȴQG�RXUVHOYHV�OLYLQJ�LQ��)UDQFH��
for example, banned mobile phones in the 
FODVVURRP�LQ�������ZKLOH�ORFDOO\�9LFWRULD�GLG�
the same just this year with considerable 
public support. While these concerns 
spread, at the same time, it's widely 
considered that digital skills – and digital 
literacy and coding in particular – will be 
essential for these students in the future. 
7KH�ODWHVW�LVVXH�RI�'HORLWWHȇV�Building the 
Lucky Country series of reports, The path to 
prosperity: Why the future of work is human,� 
highlights a perceived gap between 
demand from business for these digital 
skills, and the actual skills that job-seekers 
hold – a gap that appears to be growing. 
We could ask ourselves: are we using digital 
technology too much, or not enough?

It was for this reason that I was glad when 
'HORLWWH�&HQWUH�IRU�WKH�(GJH�DQG�*HHORQJ�
Grammar School decided to collaborate on 
hosting a national series of roundtables to 
better understand the call to teach everyone 
how to code, and unpack what this phrase 
really means. What started as a series of 
roundtables developed into a project, as 
the collaboration explored one question 
RQO\�WR�ȴQG�DQRWKHU��DQG�WKHQ�DQRWKHU��
Questions concerning a lack of skill evolved 
into questions of a lack of agency: the 
ability for a graduate, or even experienced 
ZRUNHU��WR�QDYLJDWH�DQG�EH�HHFWLYH�LQ�D�
society and workplace shaped by 
digital technology.

7ZR�LPSRUWDQW�LQVLJKWV�HPHUJHG�IURP�WKLV�
project. First, that knowing why and when 
to use digital technology is possibly more 
important than knowing how to use it. 
Second, that knowing of something, rather 
than knowing it (remembering it by heart), 
LV�RIWHQ�VXɝFLHQW�DV�ZH�FDQ�DOZD\V�UHDFK�
out, via the magic of the internet, and learn 
RQ�GHPDQG��7KH�LPSOLFDWLRQ�IRU�EXVLQHVV�
LV�WKDW�ZKDW�RXU�VWD�PLJKW�EH�ODFNLQJ�LV�
not skills, but discernment; the ability to 
understand when and why it is appropriate 
to use a digital tool, and an understanding 
RI�KRZ�WKH�GLJLWDO�WRRO�ZLOO�DHFW�WKHLU�ZRUN�
�ERWK�IRU�EHWWHU�DQG�ZRUVH���7KH�FKDOOHQJH�
for educators is to instil this discernment 
in students, to help them understand the 
when and why of digital tools, and to realise 
when something they know of would be 
worthwhile knowing.

7KLV�SURMHFW�FRQWDLQV�D�ZHDOWK�RI�LGHDV�
and frameworks for thinking about and 
discussing the challenge of adapting to the 
GLJLWDO�ZRUOG�ZH�ȴQG�RXUVHOYHV�LQ��ERWK�DV�
individuals and as organisations. What it 
doesn't provide are prescriptive solutions 
that attempt to revolutionise the education 
system. As it turns out, our education 
system isn't broken, though there are 
VLJQLȴFDQW�FKDOOHQJHV��1RU�GR�ZH�QHHG�WR�
GHYHORS�\HW�DQRWKHU�GLJLWDO�FXUULFXOXP��7KH�
shift we need to make is more concerned 
with how we enact the existing curriculum, 
to focus on when and why, and not just how, 
and accepting that knowing of is often as 
good as knowing itself.

Colette Rogers
Partner
1DWLRQDO�/HDGHU��(GXFDWLRQ
'HORLWWH
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Foreword

Just like any interaction, we believe…
7KH�GLJLWDO�UHYROXWLRQ�FRQWLQXHV�WR�KDYH�
a profound impact on societies around 
WKH�JOREH��7KH�UHODWLRQVKLS�EHWZHHQ�
people and knowledge has changed. 
'DWD�LV�XELTXLWRXV��ZLWK�IDFWV��QHZV�DQG�
entertainment available at the click of a 
EXWWRQ��7KH�DVVRFLDWHG�LPPHGLDF\�DQG�
expansive reach of digital technologies 
have stimulated an energising evolution in 
HGXFDWLRQ��7HDFKHUV�DQG�OLEUDULHV�DUH�QR�
longer the sole repositories of information. 
Students, and indeed all of us as citizen 
learners, now have a transformational 
alliance with technology. Just like any 
interaction, this relationship requires 
careful consideration.

$V�ZLWK�PDQ\�VLJQLȴFDQW�FKDQJHV�LQ�
human history, the digital revolution has 
occurred at lightning speed: forty years 
ago, no-one had a digital device with them 
twenty-four hours a day, and computers 
were largely novelties used by scientists. 
7KH�ȴUVW�ODSWRS�ZDV�UHOHDVHG�LQ������2 the 
ȴUVW�PRELOH�SKRQH�FDOO�ZDV�PDGH�LQ������ 
DQG�WKH�ȴUVW�606�ZDV�VHQW�LQ������4 With 
hallmarks of accessibility and convenience, 
devices initially represented hopeful 
prospects for learning and teaching, as 
ZHOO�DV�KXPDQ�FRQQHFWLRQ��7RGD\��WKHUH�LV�
an emerging global trend towards banning 
mobile phones during school hours, and 
computers are often seen as sources of 
gaming addiction. With such perceptions 
and choices, it would seem that the 
digital revolution has not represented an 
HJDOLWDULDQ�VLOYHU�EXOOHW�IRU�WKH�QDWLRQȇV�
education system.

+RZ�WKHQ�FDQ�HGXFDWLRQ�UHVSRQG"�7KLV�
second stage of collaboration between 
*HHORQJ�*UDPPDU�6FKRRO�DQG�'HORLWWH�

&HQWUH�IRU�WKH�(GJH�KDV�EHHQ�LQYHVWLJDWLQJ�
the challenges of a digital world. Another 
wide range of stakeholders gathered 
around Australia to discuss the realities of 
this world, from cradle to grave. Personal 
stories gave voice to experiences in the 
new digital age, where the penalties 
of illiteracy are severe, and where 
the gatekeepers of information hold 
unparalleled power.

0DQ\�UHFHQW�GLVFXVVLRQV�FHQWUHG�DURXQG�
the “skills gap”, with prescriptive solutions 
RHUHG�WR�DLG�XV�WR�QDYLJDWH�D�ȵH[LEOH�
lifestyle of personal pursuits and work. 
7KLV�WLPH�RXU�URXQGWDEOHV�DOVR�JDYH�ULVH�WR�
SDUWLFLSDQWV�ȴQGLQJ�UHVRQDQFH�ZLWK�GLJLWDO�
GHYLFHV�EHLQJ�GHȴQHG�DV�WRROV�QRW�RQO\�
requiring manual skills, but discernment. 
Here lies yet another challenge for 
education. How might we best equip 
students to develop discernment when 
interacting digitally?

Just like any interaction, principles and 
standards of behaviour guide choices for 
individuals, communities and sectors. 
We continue to argue that our Australian 
education system is not broken, and 
does not require a revolutionary change, 
such as all classes being delivered online. 
Rather, we support incremental changes, 
optimising the existing curriculum, 
and continuing to shift our focus from 
memorisation and regurgitation of 
LQIRUPDWLRQ��WR�PRUH�UHȵHFWLYH�H[FKDQJHV�
congruent with our divergent world: we 
have a responsibility to educate discerning 
students, whose multiplicity of divergent 
skills (for a divergent world) interface deftly 
with digital technologies; such deftness 
RYHUOD\V�DQ�LQGLYLGXDOȇV�FDSDFLW\�WR�PDNH�
values-based decisions.

In evaluating circumstances and 
contemplating alternatives, decision-
makers rely on attitudes and behaviours. 
We believe that attitudes can be cultivated, 
but they are not enough. Judgment sits 
between attitudes and behaviours. 
([HUFLVLQJ�MXGJHPHQW�LV�D�FRPSHWHQF\�
demanding critical thinking, collaboration, 
problem solving and, more importantly, 
problem posing. Such terms comprise the 
new lexicon of an educational philosophy 
ZKLFK�RHUV�VWXGHQWV�DQ�LQIRUPHG�IXWXUH��
7KLV�SKLORVRSK\�SULRULWLVHV�WHDFKHUV�DV�
expert guides and adaptive facilitators, 
not merely content delivery agents for 
standardised tests.

At Geelong Grammar School, our 
educational philosophy and evolution 
PRWLYDWHV�IUHVK�SHUVSHFWLYHV��7KURXJK�
WKH�OHQVHV�RI�&UHDWLYH�(GXFDWLRQ��3RVLWLYH�
(GXFDWLRQ�DQG�$GYHQWXUH�(GXFDWLRQ��
we strive to enrich human and digital 
interactions, as well as critical and creative 
collaborations. We are grateful that 
our critical, creative and collaborative 
UHODWLRQVKLS�ZLWK�'HORLWWH�&HQWUH�IRU�WKH�
(GJH�VXSSRUWV�XV�LQ�LQWHUVHFWLQJ�WKH�
science of learning with the art of teaching 
to develop discerning digital citizens.

Rebecca Cody
Principal
Geelong Grammar School
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Should everyone learn how to code? A 
simple question with a seemingly obvious 
answer, though a question that was never 
fully addressed before the rush to teach 
everyone how to code. We – parents, 
educators and employers – assume that 
in a technological world we must chose 
to be tool maker or tool user, while also 
assuming that the ascendency of our 
ever more capable digital technology is 
HOLPLQDWLQJ�WRRO�XVHU�DV�DQ�RSWLRQ��LWȇV�
commonly assumed, for example, that the 
development of autonomous vehicles will 
make bus and truck drivers obsolete).5�7KH�
rush to teach everyone how to code is seen 
as an obvious way to close the skills gap by 
HQVXULQJ�WKDW�ZHȇUH�DOO�WRRO�PDNHUV��UDWKHU�
than tool users.6 

ΔWȇV�QRW�FOHDU��KRZHYHU��WKDW�GLDJQRVLV�DQG�
SUHVFULSWLRQ�DUH�DOLJQHG��0RVW�WHOOLQJ�LV�
WKH�IDFW�ȆFRGLQJȇ�PHDQV�GLHUHQW�WKLQJV�WR�
GLHUHQW�VWDNHKROGHUV��)RU�VRPH��ȆOHDUQLQJ�
WR�FRGHȇ�PLJKW�PHDQ�SUHSDULQJ�WKHP�IRU�
a web-development role. Others might 
want to be able to drive an analytics tool 
FKDLQ��ZRUNLQJ�DV�D�GDWD�VFLHQWLVW��ΔWȇV�HYHQ�
assumed that the trades will need to learn 
how to code, as how might a carpenter 
operate their numerically-controlled 
router if they cannot code? If coding is not 
D�ZHOO�GHȴQHG�FRQFHSW�WKHQ�ZKDW�VKRXOG�
we teach? And what is the educational 
RXWFRPH�ZHȇUH�GULYLQJ�WRZDUG"

Framing the problem as one of a lack 
of digital skills – digital literacy and 
competency in general, and coding in 
particular – leads us to addressing the 
problem by investing in formal education. 
A skills gap – a gap between the skills 
employers seek and those job seekers 
hold – can be closed by teaching more, and 
more relevant, (digital) skills. We develop 
digital literacy frameworks and integrate 
them into the curriculum in the hope 
WKDW�PRUH�LQVWUXFWLRQ�ZLOO�KHOS��7KLV�LV�QRW�
working though, as despite investment over 
many years the skills gap continues to grow.
 

ΔQ�������'HORLWWH�&HQWUH�IRU�WKH�(GJH�DQG�
the Geelong Grammar School realised 
GLHUHQW�VWDNHKROGHUV�KDG�GUDPDWLFDOO\�
GLHUHQW�YLHZV�RQ�ZKDW�FRGLQJ��DQG�
GLJLWDO�OLWHUDF\��FRPSULVHG��DQG�GLHUHQW�
views on the problem that integrating 
these digital skills into the curriculum was 
LQWHQGHG�WR�DGGUHVV��9LHZV�UDQJHG�IURP�
the instrumental “in the future everyone 
will need to be a coder, or will be out of 
work” through to the more nebulous 
“digital technology is the modern alchemy, 
a black art that is taking over the world, 
DQG�ȆFRGLQJȇ�VHHPV�WR�EH�WKH�VRXUFH�RI�
WKH�DOFKHPLVWVȇ�SRZHUȋ��ΔW�VHHPHG�WKDW�
the community had jumped from hastily 
naming the phenomenon (“the skills gap”) 
to prescription (“teach digital literacy / 
coding”) without considering the range of 
views across the community to understand 
what was really driving the anxiety we were 
all feeling.

Our response was to create a project – 
this project – to attempt to unpack what 
various stakeholders meant by “everyone 
should learn how to code”, to understand 
why and how they were using the term, 
DQG��KRSHIXOO\��WR�ȴQG�WKH�FRPPRQ�
problem that they were expressing in 
GLHUHQW�ZD\V��2XU�ȴUVW�DFWLRQ�ZDV�WR�
convene a national series of round tables, 
open discussions where diverse group 
of participants (teachers, policy makers 
at a systematic level, university experts, 
industry representatives, employers, 
parents, students) could share their points 
RI�YLHZ�DQG�ȴQG�FRPPRQ�JURXQG����7KH�
methodology was deliberately kept simple: 
an open conversation with four questions 

to guide its direction. After a brief 
introduction to set the scene, we would 
DVN�WKH�ȴUVW�TXHVWLRQ�EHIRUH�ZDLWLQJ�IRU�
someone to chime in and the conversation 
to build. Subsequent questions would be 
used as prompts to move the conversation 
on once the current phase had played 
out. In their usual order of asking, these 
questions were:

 • What do we mean by coding?

 • What do we mean by digital literacy?

 • What skills are missing from the 
current curriculum?

 • How can we bring the community along?

(DFK�FRQYHUVDWLRQ�IROORZHG�LWV�RZQ�SDWK��
a path determined by the backgrounds 
and experiences of those in the room. 
However, despite this initial divergence, 
all the roundtables ended up with 
remarkably similar conclusions. First, they 
all concluded that coding is something 
of a black art, and a short, compulsory, 
LQWURGXFWLRQ�WR�FRGLQJ�ZRXOG�EH�EHQHȴFLDO��
7KLV�PLJKW�QRW�UHTXLUH�PXFK�PRUH�WKDQ�D�
semester of coding in upper primary with 
a refresher in the middle of secondary. A 
compulsory course would help demystify 
coding (and digital technology) for many 
students. Some of these students might 
also discover that coding was something 
they would like to pursue as a career, a 
career they would not have otherwise 
FRQVLGHUHG��7KH�VHFRQG�FRQFOXVLRQ�ZDV�
that there should be an optional coding 
stream through primary and secondary 
�.����HGXFDWLRQ��1RW�HYHU\RQH�ZRXOG�
want to pursue some form of coding as 
a career, but the community wants to 
VXSSRUW�WKRVH�ZKR�GR��7KLUG��DQG�PRVW�
importantly, the roundtables concluded 
that we needed to foster a productive 
relationship with digital technology, one 
where workers are comfortable working 
with digital technology, comfortable 
working in an environment saturated in 
digital technology, and where their inability 
to work with or navigate the technology is 
not holding them back in their work.
 

7KLV�HVVD\�WDNHV�WKH�SRVLWLRQ�WKDW�
knowledge and skills are opposite sides 
RI�WKH�VDPH�FRLQ��Ȇ.QRZOHGJHȇ��WKH�
possession of facts, is knowing, whereas 
ȆVNLOOVȇ�LV�knowing how to. In practice the 
two are interwoven and inseparable. For 
example, when learning to sing (a skill) 
VWXGHQWV�PXVW�ȴUVW�OHDUQ�WKH�GLHUHQFH�
between singing, speaking, and by 
implication, shouting and whispering 
�IDFWV���ΔQ�WKH�HVVD\�ZH�XVH�ȆNQRZOHGJHȇ�
to refer to knowing�DQG�ȆVNLOOVȇ�WR�UHIHU�WR�
knowing how to.
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7KH�TXHVWLRQ�LV�WKHQ��ZKDW�GR�ZH�PHDQ�
by “a productive relationship with 
digital technology”? Unfortunately, the 
roundtables could only describe the 
QHJDWLYH�WKLQJ��VLWXDWLRQV�ZKHQ�VRPHRQHȇV�
relationship with digital technology 
ZDV�KROGLQJ�WKHP�EDFN��7KLV�EHFDPH�
FROORTXLDOO\�NQRZQ�DV�ȆWKH�EHHU�SUREOHPȇ��
as one attendee at the round tables 
suggested that most employees can solve 
practical problems in the workplace, such 
as needing beer and snacks for Friday 
DIWHUQRRQ�GULQNV�Ȃ�LI�Δ�JLYH�WKHP�ȴIW\�
GROODUV��WKH\�FDQ�ȴQG�EHHU�DQG�VQDFNV��
However, if there is a digital technology 
problem, even a basic problem with their 
device, they cannot solve the problem 
unless there is an app for it”.8��$�ZRUNHUȇV�
formal education was providing them 
with the knowledge and skills required to 
use particular tools in particular ways in 
particular contexts. However, the same 
education was not equipping workers with 
the ability to recognise situations when 
they might productively deploy a digital 
tool, either as the problem or context 
seemed unfamiliar. 

In this essay we use work, worker and 
workplace DV�JHQHULF�WHUPV��:H�GHȴQH�

 • work as any activity in pursuit of an 
outcome, paid or not, and where the 
desired outcome may be the journey 
rather than the destination;

 • worker as an individual who 
undertakes work; and

 • workplace as the physical and social 
content that the work takes place 
within.

By using these terms, we are not 
implying a focus on paid employment or 
contractual arrangement. Work, worker 
and workplace can refer to an architect 
working in virtual reality to model a 
building just as it can to the same 
architect painting in their garden on their 
weekend as a hobby, where the desired 
EHQHȴW�LV�SULPDULO\�UHOD[DWLRQ�

7KH\�VXHUHG�IURP�ȆOHDUQHG�KHOSOHVVQHVVȇ��
where they had learned to use particular 
digital tools in particular way, and to raise 
their hand for more teaching if they found 
themselves with an unfamiliar problem 
or context.

1RQH�RI�WKH�URXQGWDEOHV�SURYLGHG�D�
name for the positive version of this 
phenomenon, when a worker is able to 
use their knowledge of digital tools to 
address new problems or new contexts.9  
It was clear, though, that our existing 
ODQJXDJH�ZDV�LQVXɝFLHQW�IRU�GLVFXVVLQJ�WKH�
problem, which might have been why the 
community leaped from acknowledgement 
that there was a problem – the skills gap – 
directly to solution – digital literacy, digital 
competency and teaching everyone how 
WR�FRGH��0RUHRYHU��ZKHQ�IUDPHG�LQ�WHUPV�
of learned helplessness, our existing 
terminology increasingly appeared to be 
suitcase terms�� that we packed with our 
anxieties for a digital future.
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One factor limiting our ability to more 
HHFWLYHO\�IUDPH�WKH�SUREOHP�LV�RXU�
unconsidered relationship with (digital) 
technology.�� We assume an instrumental 
relationship with technology, one where 
WKHUH�LV�WRRO�XVHU�DQG�WRRO�PDNHU��7KLV�
has been true since the birth of the 
industrial revolution. Prior to then work 
was predominantly craft-based, and 
tool and technique were inseparable. 
Indeed, most craftspeople made their 
own tools. Since the start of the industrial 
revolution, the roles of tool maker and tool 
user have grown further apart, become 
HYHU�PRUH�VSHFLDOLVHG��0DQ\�RI�XV��IRU�
example, can drive a car but have no real 
understanding of the technology employed 
LQ�WKH�FDUȇV�PDNLQJ��7RGD\��ZLWK�GLJLWDO�
WHFKQRORJ\��ZHȇUH�FRQIURQWHG�ZLWK�HYHU�
more capable machines, machines that we 
DQWKURSRPRUSKLVH�DV�ȆWKLQNLQJȇ�RU�KDYLQJ�
ȆDJHQF\ȇ��2XU�DQ[LHW\�IRU�WKH�GLJLWDO�IXWXUH�
might stem from the intersection of the 
golem myth���DQG�GLJLWDO�WHFKQRORJ\ȇV�DELOLW\�
to out-perform humans on what are seen 
as inherently human tasks, chess being 
the most obvious example. If our tools, our 
instruments, have their own autonomy and 
agency, then do they really need human 
users? We feel the need to abandon the 
tool user role, retreating to tool maker as 
the only viable human role in the future. 
Hence the rising perceived importance 
of digital literacy and the rush to teach 
everyone how to code.

Our relationship with technology is not 
VR�VLPSOH�WKRXJK��ΔWȇV�OHVV�D�TXHVWLRQ�
of our tools making us redundant than 
understanding how our relationship 
with our tools is changing. Consider the 
telephone. Historically telephones have 
UHSUHVHQWHG�SODFHV��DV�WKH�ȴ[HG�OLQH�
technology used tied them to a particular 
ORFDWLRQ��7KHVH�WHOHSKRQHV�SURYLGHG�D�QHZ�
capability – the ability to communicate 
at a distance – and our habits evolved to 
integrate them into our lives. We might 
call ahead before attempting to visit a 
distant friend, preventing disappointment. 
We would also collect the numbers of 
all our friends and write them down in a 
book that we kept beside the telephone. 
Race forward to the present day and 

(mobile) phones represent people rather 
than places. We now realise that writing 
RXU�IULHQGVȇ�WHOHSKRQH�QXPEHUV�LQ�D�
book that we keep in the hall beside the 
phone is no longer a productive habit. 
ΔWȇV�EHWWHU�WR�VWRUH�WKH�QXPEHUV�LQ�RXU�
phone so that they are always available. 
Having the skills to use a particular piece 
of digital technology is one thing, but 
having the attitudes and behaviours to 
make this piece a productive part of our 
OLIH�LV�D�GLHUHQW�WKLQJ��DQG�WKLV�LV�WUXH�
for employees, employers, teachers and 
students. As our technology evolves so 
must our relationship with it.

:KDWȇV�XQLTXH�DERXW�GLJLWDO�WHFKQRORJ\�
is that it typically involves formalising 
UHDVRQLQJ��ȆWKLQNLQJȇ��LQ�DOJRULWKPV�ZKLFK�
are then automated by embedding them 
in applications, making them available to 
all. Google, and internet search engines 
in general, are a great example of this. 
0RGHUQ�VHDUFK�HQJLQHV�PHDQ�WKDW�DOO�
�RU�QHDUO\�DOO��WKH�ZRUOGȇV�NQRZOHGJH�
is no further away than the ends of 
RXU�ȴQJHUWLSV��:K\�UHPHPEHU�ZKDW�
we can google?���+DYLQJ�DOO�WKH�ZRUOGȇV�
knowledge available to us provides us with 
opportunities, but can mask the fact that it 
creates other issues. We can teach workers 
how to take a question and convert it to 
D�TXHU\�DQG�WKHUHE\�ȴQG�DQ�DQVZHU�WR�
the question, but the problem we have 
LV�ZKDW�ZH�DUHQȇW�WHDFKLQJ��DQG�SRVVLEO\�
FDQȇW�WHDFK��ZRUNHUV�LV�ZKDW�TXHVWLRQV�WKH\�
might, could or should ask and when might 
EH�DQ�DSSURSULDWH�WLPH�WR�DVN�WKHP��7KHVH�
questions might be anything from vague 
knowledge of a novel methodology that 
might be useful in this instance, through 
to particular strategies such as typing the 
QDPH�RI�WKH�DSSOLFDWLRQ�DQG�ZKDW�ZHȇUH�
trying to accomplish into a search engine 
and seeing what it throws back at us. What 
we are increasingly needing is an attitudinal 
shift, one which requires higher order 
thinking skills such as discernment.

7KH�VHW�RI�KDELWV�D�SDUWLFXODU�ZRUNHU�XVHV�
to productively integrate Google into their 
ZRUN�GRHV�QRW�FRPIRUWDEO\�ȴW�LQWR�WKH�
GHȴQLWLRQ�RI�skill, which we might take as 

“the ability to do something well”,�� nor 
GRHV�LW�ȴW�ZLWK�competence, “the application 
of a skill in a particular context”.�� Finding an 
appropriate question to ask will depend not 
just on the work, the task at hand, but also 
on the workplace, the social and physical 
context of the work, and the worker. One 
ZRUNHUȇV�VHW�RI�KDELWV�PD\�QRW�ZRUN�IRU�
DQRWKHU�ZRUNHU�DV�WKH\�KDYH�GLHUHQW�OLYHG�
experiences as well as relating to the work 
DQG�ZRUNSODFH�GLHUHQWO\��$Q�LQDELOLW\�WR�
ȴQG�DQ�DSSURSULDWH�TXHVWLRQ�Ȃ�LI�WKH�ZRUNHU�
cannot discern that there is a productive 
question to ask – is a source of learned 
helplessness (in this example at least).

ΔI�ZHȇUH�WR�XQGHUVWDQG�WKH�SKHQRPHQRQ�
behind learned helplessness then we need 
WR�GHOLQHDWH�LW�GLHUHQWO\��DQG�QRW�LQ�WHUPV�
of skills or competencies. Rather than 
WU\LQJ�WR�UHȴQH�RU�PRGLI\�H[LVWLQJ�FRQFHSWV�
XQWLO�WKH\�ȴW�WKH�SKHQRPHQRQ��ZH�QHHG�WR�
deconstruct the phenomenon and discover 
its parts, and then construct a new 
GHȴQLWLRQ��6R��ZH�SRVHG�D�QHZ�TXHVWLRQ��
What are the attributes of a (productive) 
digital worker?

What's of interest in the Why remember 
what you can google? example, is that 
building a productive relationship with a 
search engine requires more than simply 
knowing how to transform a question into a 
TXHU\��.QRZOHGJH�DQG�VNLOOV�DUH�LQVXɝFLHQW�
on their own. We need to develop a new 
set of habits so that we have a library of 
potentially useful questions at our disposal. 
0RUH�LPSRUWDQWO\��ZH�QHHG�WR�GHYHORS�WKH�
discernment that will tell us when one of 
the questions at our disposal might be 
useful and that it is an appropriate time 
to explore the question. Indeed, there is 
evidence that “knowing the technology is 
important, but knowing when and why to 
use it is more important.”��

7KH�FRUROODU\�WR�WKLV�LV�WKDW�LI�ZH�know 
of (rather than know per se) potentially 
useful knowledge or skills, and we have 
good judgement on its potential use in 
the workplace, then we can reach out and 
either learn it just in time (thanks to the 
ZRQGHUV�RI�WKH�LQWHUQHW���RU�ȴQG�VRPHRQH�
else to deploy the knowledge or skill on 
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our behalf. Our remembered knowledge 
decreases while our knowledge of increases, 
providing us with command of a much 
greater body of knowledge, but only if we 
have a productive relationship with the 
technology used to organise, navigate and 
access that knowledge as needed. If not, 
DQG�LI�ZH�ȴQG�RXUVHOYHV�LQ�D�ZRUNSODFH�
that relies on this technology, then we 
VXHU�IURP�OHDUQHG�KHOSOHVVQHVV�DV�ZH�DUH�
unable to navigate the environment around 
XV���7KHUH�ZDV�D�VLPLODU�WUDQVLWLRQ�ZLWK�WKH�
development of the written word, which 
is a technology, as discourse and reading 
KDYH�GLHUHQW�DRUGDQFHV�DQG�FKDOOHQJHV��
7KH�ZULWWHQ�ZRUG�HQDEOHV�XV�WR�HWHUQDOLVH�
and organise a greater body of knowledge 
than we could remember. Socrates, though, 
is well known for his dislike of the written 
word as you could not interrogate it as one 
can in discourse, to explore all
the nuances.)

:RUN�WRGD\�LV�UDUHO\�D�VROLWDU\�DDLU��DV�WKH�
complex problems we work on require 
teams that integrate a diverse set of skills 
in a complex digital environment. It might 
EH�VDLG�ZKHQ�ȴUPV�KLUH�WKDW�WKH\�DUH�
focused on building the peloton�� rather 
WKDQ�KLULQJ�WKH�LQGLYLGXDO��:KDWȇV�LPSRUWDQW�
is that the team collectively has access 

to all the knowledge and skills it needs to 
prosecute the work, not that the individual 
has all the knowledge and skills that the 
ZRUN�UHTXLUHV��7KLV�MXVW�XQGHUOLQHV�WKH�
importance of individual workers having 
the discernment to understand when 
and why it is appropriate to deploy a 
technology, rather than only knowing how 
to deploy it.

We also need to consider the temporal 
aspect of the Why remember what you can 
google? H[DPSOH��ΔI�ZHȇUH�WR�KDYH�D�OLEUDU\�
of questions and strategies to deploy 
while working then something must have 
happened before we embark on the work 
to populate this library. Similarly, if we 
want the overall quality of the questions 
and strategies contained in our library to 
improve over time then something must 
have occurred after the work to weed the 
library. And clearly something must have 
occurred during the work, when we decided 
that it was worthwhile and appropriate to 
access our library of potential questions 
and strategies.

With this we can attempt to delineate 
our phenomenon.

On the horizontal axis we might place time, 
breaking it into three sections: building the 
library before the work, discerning its use 
during the work, and curating its content 
DIWHU�WKH�ZRUN��7KH�YHUWLFDO�D[LV�FDQ�EH�
broken into two sections. On the top are 
attitudes. If the worker is to do something 
before, during or after the work, then they 
must have an attitude that shows they 
value doing these things. On the bottom 
are behaviours: the actions the worker 
takes to realise the value declared in 
the associated attitudes. We can gather 
these sections together and consider it 
a predilection��7KH�QDPH�SUHGLOHFWLRQ�ZDV�
chosen as it suggests both a bias toward 
particular attitudes and behaviours while 
also implying that these attitudes and 
EHKDYLRXUV�FDQ�EH�DFTXLUHG�DQG�PRGLȴHG�
(and are therefore learnable), that is, they 
are not some essential and unchangeable 
attribute of the individual.



Digital agency and the skills gap | To code or not to code   

11

Figure 1: A predilection

Predilection

A descriptive name
Building

Does the worker value 
investing their time before the 
work to prepare?

Discerning

Does the worker value 
investing time while they're 
working, to experiment with 
and evaluate alternative 
approaches?

Curating

Does the worker value 
investing time after work, to 
FRQVLGHU�KRZ�HHFWLYHO\�WKH\�
used digital technology?

What actions, processes, and 
strategies does the worker use 
to prepare for the work?

What actions, processes, and 
sttrategies does the worker 
consider to best engage 
with the work?

What actions, processes, and 
strategies does the worker 
KDYH�WR�HYDOXDWH�KRZ�HHFWLYH�
their use of digital 
technology was?
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Consider Why remember what you can 
google? Before the work the worker 
must value investing time in discovering, 
becoming aware of, new questions and 
VWUDWHJLHV��7KLV�PLJKW�EH�UHDOLVHG�DV�D�
collection of simple behaviours, such as 
ZDWFKLQJ�D�7('�WDON�RYHU�OXQFK��UHDGLQJ�
books or journals, dinner with colleagues, 
or even just asking a co-worker to explain 
a search strategy they had just used. It 
GRHVQȇW�PDWWHU�ZKLFK�EHKDYLRXUV�WKH�
worker adopts, as long as, collectively, they 
SRSXODWH�WKHLU�SHUVRQDO�OLEUDU\��'XULQJ�WKH�
work, the worker must have an attitude 
that it is worthwhile considering new or 

GLHUHQW�DSSURDFKHV�WR�VROYLQJ�D�SUREOHP��
7KLV�DWWLWXGH�LV�UHDOLVHG�E\�D�FROOHFWLRQ�
of behaviours that the worker uses to 
realise the value latent in the attitude in 
GLHUHQW�ZRUN�FRQWH[WV��:KHQ�WLPH�SRRU�
and mobile they might make a note to 
consider some question that comes to 
PLQG��ZKLFK�WKH\ȇOO�UHYLVLW�ODWHU�ZKHQ�WKH\�
have time and better access to a search 
HQJLQH��7KH\�PLJKW�GR�WKH�VDPH�LI�WKH�
thought strikes them while sitting at their 
desk, but just before a meeting. However, 
they might revisit their notes while sitting 
with their iPad in front of the television, 
LQYHVWLJDWLQJ�ZKDW�ZDV�QRWHG��7KH�QH[W�GD\��

ZKHQ�WKH\ȇUH�DW�WKHLU�GHVN�DQG�WLPH�LV�QRW�
so tight, they might consider using what 
was noted. Again, the composition of their 
FROOHFWLRQ�RI�EHKDYLRXUV�GRHVQȇW�PDWWHU�DV�
long as, collectively, they are productive. 
:KDW�PDWWHUV�LV�WKH�ZRUNHUȇV�MXGJHPHQW�RQ�
which behaviours to deploy, which tool(s) 
to employ, and which ideas are worthy 
of attention. Judgement is the fulcrum 
that balances attitude and behaviour and 
determines if the worker's predilection is 
productive. A similar example can be made 
for their attitude and behaviour after the 
ZRUN��DV�VKRZQ�LQ�ȴJXUH���
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Figure 2: Why remember what you can google?

Predilection

Why remember what you 
can google ?
Building

I want to build a library of 
questions and strategies that 
will help me integrate seearch 
engines into my work

Discerning

While working I'll take the 
time to explore alternative 
approaches or ways to frame 
the problem

Curating

After working I'll consider how 
well I worked, modifying and 
keeping the good techniques 
while rejecting others

 •   Watching TED talks 
over lunch

 •   Attending conferences

 •   Reading blogs and books

 •   Open discussions 
with colleagues

 •   Asking a friend what 
they did

 •   Consider alternative 
approaches when stuck

 •   Use less sensitive projects to 
experiment with new ideas

 •   Maintaining a 
commonplace book of what 
worked and what didn't

 •   Contributing to conference 
talks and panels
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Constructing a 
QHZ�GHȴQLWLRQ
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With this we can consider (re)constructing 
what we mean by the attributes of a 
productive digital worker.

A productive digital worker must have a 
suitable set of digital predilections (the 
judicious combination of competences and 
attitudes balanced by good judgement 
– discernment), as these will determine 
how they integrate the associated digital 
tools into their work habits. As we saw with 
both Why remember what you can google? 
and the telephone example, inappropriate 
RU�LQVXɝFLHQW�SUHGLOHFWLRQV�UHVXOW�LQ�DQ�
unproductive relationship with technology 
and learned helplessness. Our productive 
digital worker must also have a suitable 
set of digital abilities, the knowledge and 
skill required to accomplish particular 
tasks with the relevant digital tools. Why 
remember what you can google? clearly 
relies on the ability to take a question 
or strategy and convert it into a search 
query. Finally, our productive digital 
worker must have a suitable set of digital 
OLWHUDFLHV��7KLV�LV�OLWHUDF\�LQ�WKH�ROG�VHQVH��
implying knowledge of a language and its 
PDMRU�ZRUNV��6SDQLVK�DQG�'RQ�4XL[RWH��
IRU�H[DPSOH��7KH�GLJLWDO�HTXLYDOHQW�ZRXOG�
be knowing how to interact with a tablet 
Ȃ�WKH�ȆODQJXDJHȇ�ZH�XVH�WR�LQWHUDFW�ZLWK�
a touch device – and how to access web 
applications (such as a search engine) from 
WKLV�GHYLFH��ΔWȇV�PRUH�QDWXUDO�WR�OLVW�WKHVH�LQ�
the reverse order, which provides us with 
WKH�IROORZLQJ�GHȴQLWLRQ�
 

/HWȇV�FRQVLGHU�D�GLHUHQW�H[DPSOH�IURP�WKH�
near future: the digitalised construction 
industry.���$V�'HORLWWH�&HQWUH�IRU�WKH�
(GJH�KDV�GRFXPHQWHG�HOVHZKHUH���  the 
construction industry is poised to 
transform from the craft- and process-
driven industry that dates back to the 
pharaohs, into a digital manufacturing 
SURFHVV��D�'HVLJQ�IRU�0DQXIDFWXUH�
DQG�$VVHPEO\��')0$��DSSURDFK���7KH�
description of this scenario, which was 
used in the workshops discussed in the 
IROORZLQJ�VHFWLRQ��LV�LQFOXGHG�LQ�ȴJXUH����
 
A hyper-accurate model of the building 
to be built – a building information model 
�%Δ0��Ȃ�VLWV�DW�WKH�KHDUW�RI�WKH�DSSURDFK��
ZLWK�DOO�ZRUN�GULYHQ�RXW�RI�WKH�PRGHO��7KH�
site is scanned and loaded into the model, 
site engineers sketch out the building 
volume then architects sculpt the facade 
DQG�LQWHULRU��:RUNȵRZV�DUH�PRGHOOHG�DQG�
WULDOOHG�LQ�YLUWXDO�UHDOLW\��95���7KH�PRGHO�LV�
cut up and fed to a numerically-controlled 
production process hosted in a factory, 
with the resulting modules and assemblies 
delivered on site and installed. Current 
YHUVLRQV�RI�WKLV�DSSURDFK�DUH�����FKHDSHU�
DQG�����IDVWHU�WKDQ�D�FRQYHQWLRQDO�
approach, and improving all the time. 
7KH\ȇUH�VDIHU�WKDQ�D�FRQYHQWLRQDO�DSSURDFK�
DV�WKHUHȇV�QR�OLYH�HGJHV��XQJXDUGHG�
openings on the side of a multi-storey 
construction). And moving work to the 
factory enables the use of environmentally 
friendly materials (such as geopolymers 
which require curing in an oven that cannot 
be accommodated on a construction site 
EXW�FRPIRUWDEO\�ȴW�LQWR�D�IDFWRU\�EDVHG�
process).

ΔWȇV�LQWHUHVWLQJ�WR�FRQVLGHU�WKH�GLJLWDO�
attributes of the tradespeople in this 
scenario. Clearly, they need to be able to 
use a smartphone and laptop to manage 
the site paperwork, which implies the 
usual literacies with smartphones, laptops 
DQG�IRUPV�EDVHG�DSSOLFDWLRQV��7KH\ȇUH�
likely to need some spreadsheet skills. 
+RZHYHU��WKH\�DOVR�QHHG�WR�VDOO\�LQWR�95�
WR�KHOS�WULDO�DQG�LPSURYH�ZRUNȵRZV��7KLV�
LPSOLHV�OLWHUDF\�ZLWK�95�WRROV��DQG�VRPH�
EDVLF�DELOLWLHV�IRU�ZRUNLQJ�ZLWK�D�%Δ0�LQ�

95�20  Instructions for the tradespeople are 
GHOLYHUHG�WR�WKHP�GLUHFWO\�IURP�WKH�%Δ0�
to a networked tablet, so they also need 
literacies for tablets and some abilities for 
PDQLSXODWLQJ�WKH�%Δ0�RQ�WKH�ZRUNVLWH��3DUW�
of their job is also to look for opportunities 
WR�LPSURYH�ZRUNȵRZV��RU�WR�LPSURYH�WKH�
')0$�DSSURDFK��VR�WKH\�DOVR�QHHG�WKH�
predilections to help them understand and 
notate the problems and opportunities for 
improvement, recording this information in 
WKH�%Δ0�

ΔWȇV�LPSRUWDQW�WR�DFNQRZOHGJH�WKDW�WKHVH�
attributes of the digital worker fall into two 
groups: digital literacies and abilities are 
convergent attributes, while predilections 
are divergent attributes. By convergent 
we mean that for a given problem there 
is a best approach to solving it and single 
correct answer. When convergent skills 
are taught in the classroom students are 
expected to converge on this best approach 
DQG�WKH�FRUUHFW�DQVZHU��0DWKHPDWLFV�
skills might be seen as the stereotypical 
convergent attribute, particularly at the 
MXQLRU�OHYHOV��ZKLFK�LV�UHȵHFWHG�LQ�WKH�
rubrics used to mark maths problems,��  
with a mark for the (single) correct answer 
and marks for each of the major steps in 
the most appropriate process for reaching 
WKDW�DQVZHU��'LYHUJHQW�DWWULEXWHV��RQ�WKH�
RWKHU�KDQG��GRQȇW�KDYH�D�VLQJOH�FRUUHFW�
answer. Often, as with work which is 
PRUH�ȵXLG�DQG�OHVV�SUHVFULSWLYH�WKDQ�
school-based assessment, there are 
many good answers and while we can 
compare answers and agree that one 
is worse, comparable to, or better than 
DQRWKHU��LWȇV�QRW�SRVVLEOH�WR�DSSO\�D�UXEULF�
to a single answer to determine how 
REMHFWLYHO\�ȆFRUUHFWȇ�LW�LV��&UHDWLYLW\�PLJKW�
be the stereotypical divergent attribute. 
ΔI�ZH�GHȴQH�FUHDWLYLW\�DV�ȊD�QHZ��UHOHYDQW�
and appropriate idea or solution within a 
given context”,22  then we can see that for a 
given problem there will be many possible 
solutions. Some of these solutions will be 
good, others not so good. (Usually as the 
LGHD�LV�QRW�ȆDSSURSULDWHȇ�DV�VWDWHG�LQ�RXU�
GHȴQLWLRQ��VXFK�DV�SDYLQJ�RQHȇV�GULYHZD\�
with bacon,��  which is clearly a novel 
idea but bacon is not an appropriate nor 
GXUDEOH�VXUIDFH�WR�GULYH�RQ���7KHUH�DUH�

7KH�DWWULEXWHV�RI�GLJLWDO�ZRUNHUV�LQFOXGH�

 • Digital literacies: understanding 
of digital media and their major 
platforms, literacy in the old sense

 • Digital abilities: knowledge and skills to 
use digital tools

 • Digital predilections: attitudes and 
behaviours to form a productive 
relationship with technology
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Figure 3: A near-future ethnographic drama from the construction industry

Scenario

Construction
Scene

$�PRGHUQ�PRGXODU�FRQVWUXFWLRQ�SURFHVV��'HVLJQ�DQG�
FRQVWUXFWLRQ�RI�PLG�ULVH�DSDUWPHQW�DQG�RɝFH�EXLOGLQJV�YLD�
D�GLJLWLVHG��PRGXODU��R�VLWH�FRQVWUXFWLRQ�SURFHVV��6XSSRUW�
incremental improvement of the process

Players

 • Customer

 •  Architect (exterior & interior structure), 
'HVLJQHU��LQWHULRU	�IXUQLVKLQJV�

 • (QJLQHHU

 • Building Inspector, Quantity Surveyor

 • 3URMHFW�0DQDJHU��7UDGHV

Plot

7KH�EXLOGLQJ�VWUXFWXUH�LV�VNHWFKHG�RXW�YLD�D�SDUDPHWULF�
PRGHO�E\�WKH�6LWH�(QJLQHHU��ZLWKLQ�VLWH�FRQVWUDLQWV��)DFDGHV�
and internal volumes are shaped by the Architect, with the 
parametric model constraining changes to ensure that what is 
PRGHOOHG�FDQ�EH�EXLOW��7KH�GHVLJQHU�VHOHFWV�LQWHUQDO�IXUQLVKLQJV�
and treatments. 

9LUWXDO�DQG�RU�DXJPHQWHG�UHDOLW\�YLHHZV�RI�WKH�PRGHO�DUH�XVHG�
E\�WKH�&XVWRPHU��6LWH�(QJLQHHU��DUFKLWHFW��GHVLJQHU��DQG�EXLOGLQJ�
LQVSHFWRU�WR�FROODERUDWH�RQ�WKH�EXLOGLQJ
V�IRUP�DQG�ȴQLVK���WKH�

digital model of the building acting as a common collaboration 
SODWIRUP��7KH�(QJLQHHUV��%XLOGHUV�DQG�7UDGHV�FROODERUDWH�YLD�95�
WR�WULDO�DQG�LPSURYH�RQ�VLWH�ZRUNȵRZV��WZHDNLQJ�WKH�GHVLJQ�DV�
a result.

&HUWLȴFDWLRQ�RI�WKH�EXLOGLQJ�LV�DOVR�GRQH�YLD�WKH�PRGHO�DV�WKH�
process ensures that 'the model is what is built'. All building 
and compliance documents, and engineering drawings, for 
FHUWLȴFDWLRQ�DUH�JHQHUDWHG�GLUHFWO\�IURP�WKH�PRGHO�

A bill of materials is generated for the modular building 
components to be produced in the factory, such as bathroom 
modules, and the materials are sourced. Instructions are 
generated for both the numerically controlled machines and 
7UDGHV�RQ�WKH�SURGXFWLRQ�OLQH��DQG�SURGXFWLRQ�VWDUWV�

A bill of materials and project framework (Gantt chart of some-
such that represents the process constraints on the building 
activities) is generated for the on-site assembly. Instructions 
DUH�DOVR�JHQHUDWHG�IRU�RQ�VLWH�7UDGH��7KH�3URMHFW�0DQDJHU�
develops the project plan to sequence and manage -  use 
digital tablets to interact directly with the digital  building model 
and with the project plan.

Site personnel - trades etc. - are also involved in the 
improvement of the building process by identifying 
opportunities to improve operations - better ways of working 
captured in updated instructions, or changes to design details 
to simplify and streamline tasks - making everyone's time 
easier and save on time and materials.
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DOVR�PDQ\�GLHUHQW�SDWKV�WR�D�FUHDWLYH�
solution, though some paths might be 
more productive than others due to the 
VRFLDO�DQG�SK\VLFDO�FRQWH[W�WKH�ZRUNHU�ȴQGV�
themselves in.24 

7KLV�KLJKOLJKWV�DQ�LPSRUWDQW�DVSHFW�
of divergent attributes, such as our 
predilections: how context is managed 
is important. A skill is the ability to apply 
a technique and/or tool to a problem to 
provide an outcome. Competence is the 
ability to prosecute a skill and solve a 
problem in a particular social and physical 
context. 25 (Secondary school leaving 
exams are an example of a competence, 
as students are required to demonstrate 
VSHFLȴF�NQRZOHGJH�DQG�VNLOOV�LQ�D�SDUWLFXODU�
social and physical context.) Predilections, 
however, are centred on how a worker 
navigates a changing context. If we return 
to the creativity stereotype, then we can 
consider how the worker might apply a 
FUHDWLYLW\�SUHGLOHFWLRQ�LQ�D�PHHWLQJ��7KH\�
will need to have an attitude along the 
lines of “exploring new ideas is a valuable 
VRXUFH�RI�FUHDWLYLW\�DQG�LQQRYDWLRQȋ��7KH\�
will also require a suitable collection of 
behaviours and good judgement in their 
application, and to be able to discern what 
is salient in this particular context. Imagine 
WKDW�ZH�ȴQG�RXU�ZRUNHU�FKDLULQJ�D�PHHWLQJ�
with a group of co-workers. One of their 
co-workers makes a comment that is 
seemingly unrelated to the topic at hand. 
Our worker can choose to deploy a few 
GLHUHQW�EHKDYLRXUV�LQ�UHVSRQVH��7KHVH�
might include:

 • 0DNLQJ�D�QRWH�RI�WKH�FRPPHQW�DQG�WKHQ�
PRYLQJ�RQ�WR�HQVXUH�WKH�PHHWLQJ�ȴQLVKHV�
on time.

 • /DXQFKLQJ�LQWR�DQ�RSHQ�HQGHG�
exploration of the idea to see what new 
places it might lead the group to.

 • $JUHHLQJ�WR�DOORZ�WKH�PHHWLQJ�WR�UXQ����
PLQXWHV�RYHU�DQG�XVLQJ�WKRVH����PLQXWHV�
to explore how the comment might be 
connected to the topic at hand, as clearly 
something inspired it.

Which behaviour they deploy is a question 
RI�RXU�ZRUNHUȇV�MXGJHPHQW��URRWHG�LQ�

WKH�VRFLDO�DQG�SK\VLFDO�FRQWH[W�WKH\�ȴQG�
WKHPVHOYHV�LQ��7KHLU�MXGJHPHQW�ZLOO�QHHG�
to factor in the time constraints of them 
and their co-workers: is it late Friday and 
they can continue the discussion over 
drinks, or are some co-workers rushing 
to catch a plane immediately afterward? 
It will need to factor in social constraints: 
LWȇV�ODWH�LQ�WKH�SURMHFW�DQG�WKH�WHDP�FDQQRW�
DRUG�GLVWUDFWLRQV��RU�WKH�FRPPHQW�LV�IURP�
a co-worker who always makes insightful, 
but oblique comments. Judgement is a 
tacit thing, factoring in known, unknown, 
and even unknowable variables, and relies 
on our experience in the work domain, 
and the social and physical context, and 
our ability to determine what is, and what 
LVQȇW��UHOHYDQW��$V�ZDV�PHQWLRQHG�HDUOLHU�
“knowing the technology is important, but 
knowing when and why to use it is 
more important.”26

7KH�FRQWH[WXDO�QDWXUH�RI�SUHGLOHFWLRQV�
– such as creativity – means that, in our 
YLHZ��WKH\�GRQȇW�HDVLO\�WUDQVIHU�EHWZHHQ�
domains.����7KH�DWWLWXGHV��EHKDYLRXUV�
and, most importantly, discernment and 
judgement developed in one context will 
EH�OHVV�SURGXFWLYH�LQ�DQRWKHU�FRQWH[W��7KLV�
might be a change in social context (your 
previous employer valued creativity and 
made time for it, but your new employer is 
more focused on keeping to schedule) or a 
change in physical context (such as access 
to collaboration spaces). It might even be 
a change in digital context (moving to an 
RUJDQLVDWLRQ�WKDW�KDV�D�YHU\�GLHUHQW�GLJLWDO�
HQYLURQPHQW��0DF�WR�3&�IRU�H[DPSOH��

For a worker to have “a productive 
relationship with digital technology”28  they 
must have:

 • 'LJLWDO�OLWHUDF\�UHOHYDQW�WR�WKH�GLJLWDO�
FRQWH[W�WKDW�WKH\�ȴQG�WKHPVHOYHV�LQ��
the intersection of their personal and 
professional digital environments.

 • 'LJLWDO�DELOLWLHV�UHOHYDQW�WR�WKH�GRPDLQ�
and professional community they are 
ZRUNLQJ�LQ��WKH�LQWHUVHFWLRQ�RI�WKHLU�ȴUP�
DQG�WKH�ȴUPV�WKH\�ZRUN�ZLWK�

 • 'LJLWDO�SUHGLOHFWLRQV�UHOHYDQW�WR 
their work.

ΔI�WKH�ZRUNHUȇV�GLJLWDO�OLWHUDF\�LV�ODFNLQJ�
then they will be unable to engage with the 
discourse of work. If they lack abilities then 
they will be unable to contribute to the 
work. If they lack predilections then they 
ZLOO�ȴQG�WKHPVHOYHV�OLPLWHG��ODFNLQJ�DJHQF\�
LQ�D�GLJLWDO�HQYLURQPHQW��VXHULQJ�IURP�
learned helplessness.

:LWK�WKLV�ZHȇYH�GHOLQHDWHG�WKH�
phenomenon that we are interested in – a 
phenomenon we discovered hiding behind 
“everyone should learn how to code” in 
WKRVH�ȴUVW�URXQGWDEOHV�Ȃ�XQSDFNHG�WKH�
FRQFHSW�DQG�GHVFULEHG�LWV�SDUWV��1RZ�LW�
needs a name.

Initially, after the roundtables the authors 
XVHG�ȆGLJLWDO�FRPSHWHQFHȇ��EXW�WKLV�ZDV�
DW�WKH�WLPH�WKDW�3Δ6$��2(&'�DQG�RWKHU�
national and multi-national education 
curriculum and standards institutions 
VWDUWHG�WR�XVH�ȆFRPSHWHQFHȇ�WR�UHIHU�WR�
“the ability to prosecute a skill and solve a 
problem in a particular context”, which is 
FOHDUO\�D�GLHUHQW�WKLQJ��7KH�DXWKRUV�ȵLUWHG�
ZLWK�ȆGLJLWDO�ȵXHQF\ȇ��ZKLFK�ZDV�XVHG�GXULQJ�
some of the more recent workshops), but 
that was thought to be too closely aligned 
ZLWK�ODQJXDJH��DQG�KHQFH�ȆGLJLWDO�OLWHUDF\ȇ��
7KH�SKHQRPHQRQ�ZH�ZDQW�WR�QDPH�LV�PRUH�
akin to cross-cultural navigation, rather 
WKDQ�ȵXHQF\�ZLWKLQ�D�GRPDLQ�

7KH�PRVW�DSSURSULDWH�QDPH�VHHPV�WR�
EH�ȆGLJLWDO�DJHQF\ȇ�DV�WKH�SKHQRPHQD�
ZH�DUH�IRFXVHG�RQ�LV�D�ZRUNHUȇV�DELOLW\�
to productively act – work – within their 
FKRVHQ�GRPDLQ��WKHLU�ȆDJHQF\ȇ�LQ�WKH 
digital world.29 
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A mud map of the 
digital future
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Understanding the (digital) attributes of a 
worker – their digital agency – provides us 
with a view of the worker at a point in time. 
It does not tell us how the worker reached 
this point, nor does it tell us how they fared 
LQ�WKH�IXWXUH��ΔI�ZHȇUH�WR�KHOS�ZRUNHUV�WKHQ�
we need to understand how their digital 
agency changes over time, as this leads 
to understanding how (and when) they 
acquired the relevant literacies, abilities 
and predilections, and, by extension we 
might support their acquisition in formal or 
informal education.

7KLV�UDLVHV�D�QHZ�TXHVWLRQ��Ȋ+RZ�GRHV�
GLJLWDO�DJHQF\�PDQLIHVW�DW�GLHUHQW�
VWDJHV�RI�D�ZRUNHUȇV�OLIH"ȋ�:KLFK�OHDGV�
to the follow-on question: “Can we build 
IUDPHZRUNV�IRU�DVVHVVLQJ�RQHȇV 
digital agency?”

ΔQ������'HORLWWH�&HQWUH�IRU�WKH�(GJH�DQG�
Geelong Grammar School convened a 
national series of workshops to explore 
KRZ�ZRUNHUVȇ�GLJLWDO�DJHQF\�ZRXOG�PDQLIHVW�
and then change throughout their careers. 
7KH�LQWHQWLRQ�ZDV�WR�FUHDWH�D�PXG�PDS��D�
roughly-drawn map) of work in the future 
digital environment to explore the lives 
of digital workers in a diverse range of 
careers, and understand how their level of 

digital agency helped in, or prevented them 
from, managing the challenges that work 
and life dealt to them.

7KH�PHWKRGRORJ\�IRU�WKH�ZRUNVKRSV�
was driven by a set of 25 near-future 
ethnographic dramas.���7KHVH�ZHUH�VKRUW�
one-page dramas – scene, players and a 
rough outline of a script – that described 
D�QHDU�IXWXUH��RQH�WKDW�XVHV�WRGD\ȇV�
technologies but which plays out current 
GLJLWDO��VRFLDO�DQG�SK\VLFDO�WUHQGV�ȴYH�WR�
ten years into the future. All dramas were 
developed in consultation with domain 
H[SHUWV��7KH�EXLOGLQJ�H[DPSOH�LQ�ȴJXUH�
���HDUOLHU��LV�RQH�RI�WKH�GUDPDV�XVHG�LQ�
WKH�ZRUNVKRSV��7KH�ZRUNVKRS�LWVHOI�
was designed as a series of structured 
conversations working through four 
questions��: 

 • What might the attributes of a future 
digital worker be? (What does it mean to 
have digital agency?)

 • How might these attributes have 
changed over their career? (How might an 
LQGLYLGXDOȇV�DJHQF\�FKDQJH�RYHU�WKHLU�OLIH"�

 • What are the common digital attributes 
of workers in a particular career stage? 
(How might – a lack of – digital agency 
DHFW�WKHP�DW�OLIHȇV�PLOHVWRQHV"�

 • +RZ�DQG�ZKHUH�LQ�D�ZRUNHUȇV�IRUPDO�
education might we foster these 
attributes? (Can digital agency be learnt?)

(DFK�ZRUNVKRS�IRXQG�LWV�RZQ�SDWK�Ȃ�DV�
WKH�URXQGWDEOHV�GLG�LQ������Ȃ�ZLWK�WKH�
unique collection of backgrounds in the 
URRP�WHDVLQJ�RXW�GLHUHQW�DVSHFWV�RI�WKH�
scenarios. Several groups, for example, 
decided to focus on players implied 
by a script, rather than a listed player. 
Participants also brought their own lived 
experience to the workshops, making them 
a much richer experience. And again – as 
with the roundtables – the conversations 
all found their way to the same place.

7KH�ZRUNVKRSV�KLJKOLJKWHG�KRZ�ZH�KDYH�
implicit assumptions about how we use 
digital technology throughout our careers, 
and these assumptions are no longer 
true.�� We assume that as we move up 
WKURXJK�WKH�UDQNV��WKDW�ZHȇOO�PRYH�RQ�IURP�
needing to directly use the digital tools 
which we developed expertise in in our 
formative years; e.g., a young spreadsheet 
MRFNH\�ZLOO�PRYH�IURP�EXLOGLQJ�ȴQDQFLDO�
models to specifying and reviewing 
ȴQDQFLDO�PRGHOV��WR�UHTXHVWLQJ�VXPPDU\�
reports derived from the same models. 
7KLV�LV�QRW�QHFHVVDULO\�WKH�FDVH�DQ\PRUH��
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as modern analytics endeavours to 
provide tools which all users can explore 
and interrogate the data with; while the 
junior ranks continue to build the models, 
we continue to directly manipulate and 
otherwise interact with these models well 
into our careers. Our digital skills evolve, 
rather than diminish over time, while the 
technology continues to evolve so that 
we can achieve more with the same skills. 
Old and incorrect assumptions need to be 
broken and new (and more appropriate 
ones) formed if we are to move forward.

7KH�VHFRQG�FRPPRQ�SRLQW�ZDV�WKH�
importance of workers being able to 
negotiate with the digital environment 
WKH\�ȴQG�WKHPVHOYHV�LQ��WR�GLVFRYHU�
WKH�DRUGDQFHV�LW�SURYLGHV�WKHP�DQG�
the autonomy it allows. With online 
collaboration, for example, the focus is 
usually on the skills required to manipulate 
the various digital tools used. What is 
not considered is that the workers are 
collaborating with workers from other 
ȴUPV��ZLWK�HDFK�LQKDELWLQJ�WKHLU�RZQ�
digital environment. For the collaboration 
to be successful the workers need to 
negotiate a set of shared tools that 
meet the requirements of the work, and 
which are suitable for the social and 
physical context of the work. Factors they 
need to consider are the nature of the 
work product (which may be a written 
document), and how intermediate work 
will be shared and discussed (via email, 
instant messaging, or a wiki, perhaps). 
7KH�GLJLWDO�WRROV�FKRVHQ�QHHG�WR�EH�XVDEOH�
in the physical environment (bandwidth 
FRQVWUDLQWV��IRU�H[DPSOH���7KH\�DOVR�QHHG�WR�
be culturally appropriate. If this negotiation 
LV�QRW�VXFFHVVIXO��WKHQ�WKH�ZRUNHUV�ZLOO�ȴQG�
themselves in a fragmented digital work 
HQYLURQPHQW�Ȃ�HPDLOLQJ�DURXQG�ȴOHV��WU\LQJ�
WR�ȴQG�ZKR�KDV�WKH�ODWHVW�YHUVLRQ�Ȃ�ZKLFK�
will reduce the productivity of the team as 
a whole.

7KLUG�DQG�ȴQDOO\��WKH�ZRUNVKRSV�KLJKOLJKWHG�
that the digital environment must be legible 
to the worker. Workers need to be able to 
EXLOG�D�PHQWDO�PRGHO�RI�WKH�DRUGDQFHV�
provided by their digital environment, and 
the decisions and constraints it imposes 
RQ�WKHP��7KLV�ZDV�KLJKOLJKWHG�VHYHUDO�
times in the workshops, as a common 
SUREOHP�UDLVHG�ZDV�ZKHQ�ZRUNHUV�FRXOGQȇW�
understand or discover how to interact 
successfully with the various digital 
systems they depend on, or if someone 
FRXOGQȇW�GR�WKLV�RQ�WKHLU�EHKDOI��WKHQ�WKH\�
would be confused and unable to obtain 
the services they needed – they would 
lack agency.

7KH�ZRUNVKRSV�VKRZHG�KRZ�WKH�FRPPRQ�
dichotomy of digital natives or digital 
immigrants is unproductive. A number of 
studies have already established that digital 
natives neither use technology more often 
QRU�DUH�WKH\�PRUH�SURȴFLHQW�WKDQ�GLJLWDO�
immigrants, though nearly twice as many 
natives as immigrants rate themselves 
DV�GLJLWDOO\�SURȴFLHQW�DV�DUH�DFWXDOO\�
SURȴFLHQW����6LPLODUO\��D�GLJLWDO�QDWLYHȇV�
familiarity with digital technology does not 
protect them from learned helplessness.

A more productive approach is to frame 
our relationship with the digital workplace 
LQ�WHUPV�RI�WZR�GLHUHQW�GLPHQVLRQV��)LUVW��
we can consider how reactive or proactive 
the worker is with regards to integrating 
digital technology into their work and 
work habits. A reactive worker appreciates 
WKH�EHQHȴWV�GLJLWDO�WHFKQRORJ\�FDQ�EULQJ�
to their work, but they will only seek out 
new digital tools when they discover that 
WKHLU�FXUUHQW�WRROV�DUH�LQVXɝFLHQW�IRU�WKH�
task. In terms of their predilections, they 
place the emphasis on their discerning & 
curating (reactive) attitudes and behaviours. 
A proactive worker, on the other hand, 
DSSUHFLDWHV�WKH�EHQHȴWV�GLJLWDO�WHFKQRORJ\�
can bring to their work, and actively looks 

for new digital tools that will enable them 
WR�EH�HYHQ�PRUH�SURGXFWLYH��7KH\�SXW�WKH�
emphasis on their building & discerning 
(proactive) attitudes and behaviours. 
1H[W��ZH�FDQ�FRQVLGHU�KRZ�GLVFHUQLQJ�WKH�
worker is – how sensitive or insensitive they 
are – when applying digital technology to 
their work. A discerning, sensitive worker 
appreciates the potential impact of digital 
technology on their work and ensures that 
the digital tools they introduce improve 
their work, rather than detracting. In terms 
of predilections, they emphasise discerning 
attitudes and behaviours over building 
& curating ones. A digitally insensitive 
worker, in contrast, is focused on the new 
opportunities digital tools create, and 
GRHVQȇW�KDYH�WKH�VDPH�DSSUHFLDWLRQ�RI�WKH�
impact of these on their work. In terms 
of predilections, they emphasise building 
& curating attitudes and behaviours over 
discerning ones.

Using these two dimensions we can create 
a two-by-two which highlights four digital 
agency stereotypes, all of which were 
seen in one or more of the workshops, 
DQG�ZKLFK�DQVZHUV�RXU�ȴUVW�TXHVWLRQ�IRU�
the workshop “How does digital agency 
PDQLIHVW�DW�GLHUHQW�VWDJHV�RI�D 
ZRUNHUȇV�OLIH"ȋ
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Figure 4: Our relationship with the digital workplace.
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In the bottom left we have the digital 
naïf.�� A digital naïf is limited, has little digital 
agency, as they only know how to use 
particular digital tools in particular ways, 
in particular contexts, and their work is 
constrained by their narrow grasp of digital 
WHFKQRORJ\��7KHLUVȇ�LV�WKH�WULEDO�NQRZOHGJH�
of someone who might have grown up with 
WKH�WHFKQRORJ\�DQG�LV�FRQȴGHQW�LQ�WKHLU�
abilities with it, but they never developed 
the predilections to make the technology a 
productive part of their life.

A digital pragmatist, top-left, has developed 
the ability to determine when digital 
technology adds to, or detracts from, their 
ZRUN��7KHLU�JUDVS�RI�GLJLWDO�WHFKQRORJ\�
GRHV�QRW�OLPLW�WKHLU�ZRUN��7KH\�SODFH�ZRUN�
at the centre, only pulling in new digital 
technologies when they realise that the 
WRROV�WKH\�KDYH�DW�KDQG�DUH�LQVXɝFLHQW��2Q�
the top-right is the digital explorer��/LNH�WKH�
digital pragmatist, they understand the 
EHQHȴWV�DQG�SUREOHP�RI�GLJLWDO�WHFKQRORJ\��
and their grasp of digital technology does 
not limit their work. Unlike the digital 
pragmatist through, they actively seek 
out new digital technologies and tools, 
technologies and tools that may make them 
more productive, or which may create 
new opportunities.

Finally, on the bottom-right, we have 
the digital evangelist��7KH\�DUH�OLNHO\�D�
digital naïf who, at some point, became 
enamoured with technology. While they 
are enthusiastic about the opportunities 
that digital technology provides, they are 
LQVHQVLWLYH�WR�KRZ�LW�DHFWV�WKH�ZRUN��
7KLV�SXWV�WKH�GLJLWDO�HYDQJHOLVW�LQ�WKH�
perverse position that their interest in the 
technology may actually be destructive.

ΔWȇV�LPSRUWDQW�WR�QRWH�WKDW�GLVFHUQPHQW�
is not the result of familiarity with (or 
enthusiasm for) digital technology. 
Understanding when and why�LWȇV�
appropriate to use digital technology 
UHTXLUHV�ZRUNHUV�WR�H[SORUH�GLHUHQW�
SUREOHPV�LQ�GLHUHQW�FRQWH[WV��WR�GLVFRYHU�
how introducing digital technology 
changes the nature of the solution. 
Consider elections, where the gold 
standard is a paper-based process 
despite broad support in the community 
for digital voting. If we frame elections 
as an algorithmic problem (by focusing 
RQ�YRWLQJ��WKHQ�WKH�EHQHȴWV�RI�GLJLWDO�
voting are obvious: improved accuracy 
�QR�ȆKDQJLQJ�FKDGVȇ����ȆORVW�EDOORW�ER[HVȇ��RU�
ȆHQGOHVV�UHFRXQWVȇ��DQG�HɝFLHQF\�WKURXJK�
DXWRPDWLRQ�RI�D�PDQXDO�SURFHVV��7KH�
PRVW�VLJQLȴFDQW�SUREOHPV�ZLWK�UXQQLQJ�DQ�
election, however, typically do not hinge 

RQ�HɝFLHQF\��:KDW�LV�PRVW�LPSRUWDQW�LV�
enabling citizens to vote anonymously and 
secretly (so they cannot be coerced nor 
sell their vote) while ensuring that they 
only vote once (by identifying that they 
have voted), and to convince the losers 
that they lost (by enabling them to validate 
WKDW�WKH�YRWHUVȇ�LQWHQWLRQ�ZDV�FRUUHFWO\�
UHFRUGHG�DQG�FRXQWHG���1RQH�RI�WKHVH�
things are currently possible with digital 
technology. Knowing how to frame the 
problem appropriately to understand the 
(potential) impact of digital technology 
UHOLHV�RQ�RQHȇV�GLVFHUQPHQW�ZKLFK��LQ�WXUQ��
depends on your experience in the domain, 
knowledge of the capabilities and problems 
of digital technology, and in applying digital 
technology to problems in the domain.

Finally, we should note that digital 
pragmatist and digital explorer are 
HTXDOO\�YDOXDEOH��WKRXJK�GLHUHQW��ZD\V�WR�
approach digital technology. Ideally teams 
would want a balance between pragmatists 
DQG�RSWLPLVWV��7RR�PDQ\�SUDJPDWLVWV�DQG�
new digital tools, and new opportunities 
WR�XVH�GLJLWDO�WRROV��ZLOO�EH�LJQRUHG��7RR�
many optimists and the team will spend 
too much time chasing after new digitals 
or experimenting with digital tools that 
provide only a modest improvement 
at best.
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Can digital agency 
be learnt?

?
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7KH�WZR�E\�WZR�PRGHO��ȴJXUH����SUHVHQWHG�
in the last section provides us with a means 
of understanding how a worker relates to 
digital technology and the digital workplace, 
and whether this relationship is productive 
or unproductive. We might imagine that 
we all land in the digital naïf quadrant once 
ZHȇUH�KDQGHG�D�GLJLWDO�WDEOHW�DW�VL[�PRQWKV�
old. Some of us will develop a particular 
fascination with digital technology, moving 
from digital naïf to digital evangelist. By the 
HQG�RI�RXU�IRUPDO�VFKRROLQJ�KRSHIXOO\�ZHȇYH�
moved up to either a digital pragmatist or 
H[SORUHU��7KH�OHQJWK�RI�RXU�FDUHHU�PD\�VHH�
us moving between digital pragmatist and 
explorer, depending on our other priorities 
LQ�OLIH�DQG�WKH�FRQWH[W�ZH�ȴQG�RXUVHOYHV�LQ�

Our challenge then is to maintain our 
level of digital agency – our competence 
Ȃ�ZKHQ�FRQIURQWHG�ZLWK�OLIHȇV�FKDOOHQJHV��
7KHVH�FKDOOHQJHV�PD\�IRUFH�XV�WR�VKLIW�
contexts – changing jobs, perhaps, to 
advance our career, or making time to 
care for a dependent child, parent or 
SDUWQHU��'LJLWDO�DJHQF\�LV�FRQWH[WXDO�VR�
each change of context will cause a dip in 
our digital agency, ideally never dipping 
GRZQ�LQWR�GLJLWDO�QD±I�RU�HYDQJHOLVW��ΔI�ZHȇUH�
to foster digital agency in our students 
then we need a framework to qualify 
their digital agency (the second question 
ZKLFK�GURYH�WKH�ZRUNVKRSV���7R�GR�WKLV��
ZHȇYH�DGDSWHG�D�FRPPRQ�FRPSHWHQFH�
model that works through four levels: 
unconscious incompetence through to 
conscious incompetence and conscious 
competence to unconscious competence. 
If we develop labels and descriptions for 
each of these levels, and describe how 
the components of digital agency (literacy, 
abilities, predilections) develop as one 
moves through the levels, then we arrive at 
the digital agency progression 
VKRZQ�LQ�ȴJXUH���
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Figure 5: Qualifying one’s digital agency
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7KH�WZR�OHIW�FROXPQV�DUH�WKH�ORZHVW�OHYHOV��
where our digital naïf and evangelist live. 
Both of these columns represent a level of 
GLJLWDO�DJHQF\�ZKHUH�WKH�ZRUNHUȇV�DJHQF\�
is limited due to their inability to develop 
a productive relationship with the digital 
ZRUNSODFH��7KH�GLVWLQFWLRQ�EHWZHHQ�WKH�
two columns being that individuals with 
Little Digital Agency (the second column) 
are aware of the problem, while those 
with Small Digital Agency��WKH�ȴUVW�FROXPQ��
DUH�QRW��7KH�WZR�ULJKW�FROXPQV�UHSUHVHQW�
a productive relationship with the digital 
workplace. Workers with Pro Digital Agency 
and Big Digital Agency�FDQ�FRQȴGHQWO\�
integrate digital technology into their work, 
WKRXJK�WKRVH�ZLWK�3UR�'LJLWDO�$JHQF\�ZLOO�
need to consciously apply themselves. 
%RWK�3UR�DQG�%LJ�'LJLWDO�$JHQF\�DUH�D�
JRRG�SODFH�WR�EH��DQG�ZH�VKRXOGQȇW�LQVLVW�
WKDW�DOO�VWXGHQWV�ȴQG�WKHLU�ZD\�WR�%LJ�
'LJLWDO�$JHQF\�WR�EH�FRQVLGHUHG�IXOO\�
competent. Pragmatically we can expect 
that the majority of students will end up 
somewhere in Pro. Shifting contexts – 
moving from formal education to paid 
employment, changing workplaces, or 
shifting careers – will usually force a worker 
lower in competence, from Big to Pro or 
3UR�WR�/LWWOH��ΔGHDOO\�D�ZRUNHU�ZRXOG�GLS�
QR�ORZHU�WKDQ�/LWWOH��DV�6PDOO�LPSOLHV�WKDW�
they are unaware of a (potential) drop in 
competence and, consequently, will not do 
anything to rectify the problem.

We can foster digital agency in students (as 
opposed to teaching)�� via problem solving, 
by situating students in an increasingly 
complex series of digital environments 
and then presenting them with problems 
that enable divergent approaches and 
VROXWLRQV��7KH�FKDOOHQJH�LV�WR�HYROYH�
learning programs (how curricula are 
enacted in the classroom) rather than 
change the curricula themselves.

Returning to the digital collaboration 
scenario discussed earlier, as an example, 
we might present students with a series 
RI�FROODERUDWLRQ�WDVNV�GXULQJ�WKHLU�.���
education, with the digital environment 
the tasks are situated in becoming more 
complex and open as students move 
into their later years.���7KH�VWXGHQWVȇ�ȴUVW�

task – around grade six or seven perhaps, 
ZKHQ�WKH�VWXGHQW�UHFHLYHV�WKHLU�ȴUVW�
personal laptop – is to form a group and 
FROODERUDWH�RQ�GHOLYHULQJ�D�UHSRUW��7KLV�
is an open problem as the students may 
EH�XVLQJ�GLHUHQW�GLJLWDO�WRROV��KDUGZDUH�
DQG�VRIWZDUH��GXH�WR�D�VFKRRO�ZLGH�%<2'�
�%ULQJ�<RXU�2ZQ�'HYLFH��RU������RQH�FKLOG�
to one laptop) policy, though the same 
policies will limit the diversity of hardware 
and software. Students need to be made 
aware of their unconscious incompetence: 
UHDOLVLQJ�WKDW�ZH�DUH�OLPLWHG�LV�WKH�ȴUVW�
step in addressing these limitations. 
Consequently, the teacher points out that 
PHPEHUV�RI�HDFK�JURXS�KDYH�GLHUHQW�
KDUGZDUH�DQG�VRIWZDUH��DV�ZHOO�DV�GLHUHQW�
preferences for which digital tools to use. 
Students are encouraged to discuss how 
they will create the deliverable, how any 
intermediate work products will be created 
and shared, and how they will capture 
any discussions and decisions while 
they collaborate. After the task a teacher 
facilitates a discussion with the students, 
ZKHUH�WKH\�UHȵHFW�RQ�WKH�TXDOLW\�RI�WKHLU�
collaboration and how their choice of digital 
WRROV��DQG�WKHLU�RZQ�SUHIHUHQFHV��DHFWHG�
the collaboration. Rubrics for the subject 
ZRXOG�EH�PRGLȴHG�WR�FDSWXUH�WKH�TXDOLW\�
of their negotiation and its impact of the 
collaboration, as part of assessment.

In the middle years, students are presented 
with progressively more open tasks, 
tasks where there is more choice for the 
VWXGHQWV��7KLV�PLJKW�LQFOXGH�GLHUHQW�
types of deliverables, and a broader range 
RI�FROODERUDWLRQ�WRROV��GLHUHQW�WRROV�RI�
WKH�VDPH�W\SH��RU�GLHUHQW�W\SHV�RI�WRROV���
7KH�FROODERUDWLRQ�PLJKW�DOVR�EH�EHWZHHQ�
VWXGHQWV�LQ�GLHUHQW�VFKRROV��UHTXLULQJ�
remote communication as the students will 
only meet occasionally, as well as requiring 
VWXGHQWV�WR�GHDO�ZLWK�WKH�VFKRROVȇ�GLHUHQW�
GLJLWDO�HQYLURQPHQWV��0XOWLSOH�W\SHV�RI�
deliverable are now possible, and groups 
have greater choice in how they collaborate 
�VRPHWKLQJ�DOUHDG\�VXSSRUWHG�E\�9&(�DQG�
the International Baccalaureate). Students 
might negotiate the nature of their 
assessment task with a teacher, convincing 
the teacher that their chosen deliverable 
will demonstrate an appropriate level 

of mastery of the problem they are 
FROODERUDWLQJ�RQ��7KH�QHJRWLDWLRQ�ZLWKLQ�
groups is also more challenging. Greater 
choice in tools and methods mean that the 
students need to be more mindful of the 
relative advantages and disadvantages of 
GLHUHQW�WRROV��/LPLWDWLRQV�LQ�HDFK�VFKRROȇV�
GLJLWDO�HQYLURQPHQW��GXH�WR�ȴUHZDOOV�HWF���
might also make some tools unreliable 
or inaccessible, or tools might perform 
GLHUHQWO\�DW�HDFK�VLWH�

7RZDUGV�WKH�HQG�RI�WKH�IRUPDO�VFKRROLQJ�
the students are presented with an open 
FKDOOHQJH��7KH\�PD\��IRU�H[DPSOH��EH�
connected with a group in an overseas 
school and presented with a general task. 
7KH�VWXGHQWV�ZLOO�QHHG�WR�FRQWDFW�HDFK�
other, agree on how they will collaborate, 
UHȴQH�WKH�WRSLF�DQG�GHFLGH�RQ�D�GHOLYHUDEOH��
and then do the work. Students will need 
to accommodate (potentially) dramatically 
GLHUHQW�SUHIHUHQFHV�IRU�GLJLWDO�WRROV��DV�
well as managing time zones and the other 
challenges of working in distributed teams.

Similar approaches can be taken to embed 
other predilections – such as our initial Why 
remember what you can google? example 
Ȃ�LQ�WKH�FXUULFXOXP��7KLV�GRHV�QRW�UHTXLUH�
the development of new content streams 
or subjects. A single predilection might 
EH�VSUHDG�DFURVV�D�UDQJH�RI�VXEMHFWV��7KH�
ȴUVW�FROODERUDWLRQ�FKDOOHQJH��IRU�H[DPSOH��
might be presented in biology in year 
seven, the next in maths in year nine, then 
GUDPD�LQ�\HDU�WHQ��DQG�WKH�ȴQDO�FKDOOHQJH�
LQ�KLVWRU\�LQ�WKH�VWXGHQWVȇ�ȴQDO�\HDU��
What is important is to ensure that each 
student, regardless of subject choice, has 
VXɝFLHQW�RSSRUWXQLWLHV�WR�ZRUN�WKURXJK�
WKH�SURJUHVVLRQ�IURP�/LWWOH�'LJLWDO�$JHQF\�
WR�3UR�'LJLWDO�$JHQF\�E\�WKH�FRQFOXVLRQ�RI�
their formal education

7KH�FKDOOHQJH�WKHQ�LV�WZR�IROG�

��� Can we use a structured approach to 
discovering the predilections to be 
considered (and avoid the suitcase full 
of anxieties problem)?

2. How do we integrate digital agency into 
existing curricula?
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7KH�ȴUVW�TXHVWLRQ�FDQ�EH�GHDOW�ZLWK�E\�
understanding how digital technology will 
be used in the workplace of the future. 
One key factor to consider is how our 
relationship with technology is evolving.�� 
:HȇUH�WDNLQJ�GHFLVLRQV��IRUPDOLVLQJ�WKHP�
in algorithms, and then baking them 
into software and providing them with 
�VRPH��DXWRQRP\��7KH�UHVXOWLQJ�V\VWHPV�
consequently have (some) agency, and are 
taking on roles in the organisation chart, 
either directly or by having the system 
PHGLDWLQJ�EHWZHHQ�KXPDQV��7KHUHȇV�WZR�
dimensions to this.

7KH�ȴUVW�LV�authority, as workers can 
ȴQG�WKHPVHOYHV�ZRUNLQJ�IRU�D�URERW��
working with a robot, or having to 
manage a number of robot workers. A 
ride-sharing driver might be the classic 
H[DPSOH�RI�ȆZRUNLQJ�IRU�D�URERWȇ�DV�LWȇV�
the ride-sharing service that allocates 
the work and determines if the driver has 
GRQH�D�VDWLVIDFWRU\�MRE��$�ȴQDQFH�WUDGHU�
supervising a team of trading bots is the 
other extreme.

7KH�VHFRQG�GLPHQVLRQ�LV�agency, as when 
human and (digital) machine are working 
WRJHWKHU�ZHȇOO�ȴQG�WKDW�VRPHWLPHV�WKH�
KXPDQ�WDNHV�WKH�OHDG��LQ�RWKHUV�LWȇV�
the machine, while sometimes human 
and machine will collaborate as equals. 
Autonomous cars are an example of 

human-assisted machines, as they are not 
truly autonomous at the time of writing. 
and require safety drivers to step in 
ZKHQ�WKH\�IDLO��([SORULQJ�PHGLFDO�LPDJHV�
for cancer is an example of machines 
assisting humans: humans are superior 
at interrogating a potential cancer to 
determine if it actually is a cancer, but they 
QHHG�D�PDFKLQHȇV�KHOS�WR�HQVXUH�WKDW�WKH�
human considers every possible cancer 
LQ�DQ�LPDJH��VRPHWKLQJ�KXPDQV�ȴQG�
challenging on their own.��

Combining these two dimensions creates a 
WKUHH�E\�WKUHH�PDWUL[��VKRZQ�LQ�ȴJXUH����
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Figure 6: Our changing relationship with (digital) technology 40
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7KH�VWUXFWXUH�RI�WKH�WKUHH�E\�WKUHH�PDWUL[�
was used to inform the development of 
the near-future ethnographic dramas used 
in the workshop, while the educational 
interventions developed can be used 
to roughly populate the matrix with 
SRWHQWLDO�SUHGLOHFWLRQV��(DFK�FHOO�LQ�WKH�
matrix represents two predilections. 
7KH�ȴUVW�LV�ZKHUH�D�KXPDQ�DQG�PDFKLQH�
DUH�ZRUNLQJ�WRJHWKHU��FROODERUDWLQJ��7KH�
centre cell, for example, might contain 
freestyle chess, which is the stereotypical 
human-machine collaboration story.���7KH�
second predilection is when humans are 
FROODERUDWLQJ��PHGLDWHG�E\�PDFKLQHV��7KH�
student collaboration story previously 
mentioned is a good example.

2XU�ȴQDO�WDVN�LV�WKHQ�LQWHJUDWLQJ�GLJLWDO�
agency into learning programmes (the 
realisation of curricula in the classroom). 
Similar problems are being addressed by 
a new generation of specialist credentials, 
RI�ZKLFK�D�0DVWHUV�RI�)LQWHFK�LV�D�FRPPRQ�
example. Fintech is the use of digital 
WHFKQRORJ\�LQ�ȴQDQFH��DQG�WKH�LQWHQWLRQ�
EHKLQG�WKH�0DVWHUV�RI�)LQWHFK�LV�WR�SURYLGH�
students with exposure to subjects 
FRYHULQJ�ȴQDQFH�DQG�GLJLWDO�WHFKQRORJ\��

7\SLFDOO\��WKHVH�GRPDLQV�DUH�NHSW�VHSDUDWH��
such as teaching students about trade 
ȴQDQFH�DV�ZHOO�DV�WHDFKLQJ�WKHP�KRZ�WR�
FRGH��7KH�DVVXPSWLRQ�LV�WKDW�WKH�ȴQDQFH�
and digital subjects will be integrated in 
WKH�VWXGHQWVȇ�KHDGV��UHVXOWLQJ�LQ�JUDGXDWHV�
ZKR�FDQ�FRQȴGHQWO\�QDYLJDWH�EHWZHHQ�WKH�
WHFKQRORJ\�DQG�ȴQDQFH�GRPDLQV��$V�ZHȇYH�
seen in this project, however, familiarity 
does not confer competence or agency 
and graduates are likely to be digital naïf or 
digital evangelists as a consequence, and 
VXHU�IURP�OHDUQHG�KHOSOHVVQHVV��7KHUH�
is a similar dynamic in school education 
where the development of digital curricula 
– even curricula that enable content to be 
exported from the digital and imported 
into the nondigital world – has not resulted 
in the integration of digital technology into 
non-digital subjects.

A more productive approach might be 
to sketch out the persona of a typical 
graduate (or a range of typical graduates), 
a persona that includes their expected 
domain knowledge, but also includes the 
attributes of their expected digital agency 
(this includes digital literacies, abilities, and 
predilections). 

$�PRGLȴHG�YHUVLRQ�RI�WKH������ZRUNVKRSV�
used by this project might be suitable, 
where a set of near-future ethnographic 
dramas (used to imagine the digital 
workplace that the graduates are expected 
to emerge into) drive the development of a 
VXLWDEOH�VHW�RI�SHUVRQD��7KH�GLJLWDO�DJHQF\�
attributes in the persona are then mapped 
DFURVV�ERWK�WKH�SURJUHVVLRQ�IURP�ȴJXUH���
and the years of formal education (possibly 
only the candidates and graduates for a 
WZR�\HDUV�0DVWHUV��HYHU\�\HDU�IRU�D�WKUHH��
or four-year Bachelors, and the stages of 
.�����DOLJQLQJ�WKH�GLJLWDO�DJHQF\�SURJUHVVLRQ�
ZLWK�WKH�VWXGHQWVȇ�SURJUHVV�WKURXJK�IRUPDO�
education for all of the attributes in the 
SHUVRQD��7KH�UDSLG�FKDQJH�LQ�WHFKQRORJ\�
PHDQV�WKLV�PDSSLQJ�QHHGV�WR�EH�ȵXLG�Ȃ�
the skills we need now may no longer be 
necessary if the technology evolves, and 
so we need to balance educating for the 
needs of today with our best estimates of 
WKH�QHHGV�RI�WKH�QHDU�IXWXUH��7KLV�SURYLGHV�
us with a framework to identify subjects 
and the digital literacies, abilities and 
predilections that might be integrated 
into them.
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Conclusions
:-)



Digital agency and the skills gap | To code or not to code   

30

Ȋ(YHU\RQH�VKRXOG�OHDUQ�KRZ�WR�FRGHȋ�PLJKW�
be a powerful call to action in a world full 
RI�DQ[LHW\�IRU�D�GLJLWDO�IXWXUH��EXW�LWȇV�QRW�
the foundation for a sensible education 
VWUDWHJ\��Ȇ&RGLQJȇ�LV�D�SRRUO\�GHȴQHG�
FRQFHSW��LI�ZH�QDUURZ�WKH�GHȴQLWLRQ�WR�
VRPHWKLQJ�WHDFKDEOH�Ȃ�D�ZHOO�GHȴQHG�
GLVFLSOLQH�ZLWK�VSHFLȴF�JRDOV�Ȃ�WKHQ�ZHȇUH�
not addressing the source of the anxiety. 
:KLOH�EURDGHQLQJ�WKH�GHȴQLWLRQ�PDNHV�LW�
meaningless as (virtually) everything digital 
becomes coding. Our inability to resolve 
WKLV�WHQVLRQ�KDV�UHVXOWHG�LQ�ȆGLJLWDO�OLWHUDF\ȇ�
DQG�ȆGLJLWDO�FRPSHWHQFHȇ�EHFRPLQJ�VXLWFDVH�
WHUPV�WKDW�ZHȇYH�SDFNHG�ZLWK�RXU�DQ[LHWLHV�
for a digital future, and is seen in our 
inability to successfully integrate digital and 
domain knowledge in the 
non-digital subjects.

7KH�SUREOHP�LV�WKDW�PRGHUQ�GLJLWDO�
WHFKQRORJ\�LV�GLHUHQW�IURP�WKH�PRUH�
instrumental technologies that preceded it. 
:HȇUH�WDNLQJ�GHFLVLRQV��IRUPDOLVLQJ�WKHP�LQ�
algorithms, and baking them into systems 
ZKLFK�JLYH�WKHP�DXWRQRP\��7KLV�HQGRZV�
these digital systems with a degree of 
DJHQF\�Ȃ�WKH\ȇUH�QRW�SHRSOH��EXW�QHLWKHU�DUH�
they instrumental tools – and consequently 
ZH�KDYH�D�GLHUHQW�UHODWLRQVKLS�ZLWK�WKHP�
WKDQ�SUHYLRXV�WHFKQRORJLHV��7KHVH�GLJLWDO�
systems are an integral part of the modern 
GLJLWDO�ZRUNSODFH�DQG�LW�LV�D�ZRUNHUȇV�
inability to navigate and negotiate this 
digital workplace that is holding them back. 
ΔWȇV�QRW�HQRXJK�WR�WHDFK�VWXGHQWV�how to 
use particular digital tools, they need to 
have the discernment to know when and 
why digital tools might be useful, and how 
XVLQJ�D�GLJLWDO�WRRO�ZLOO�DHFW�WKHLU�ZRUN
and themselves.

We cannot equip students with all the 
digital skills they need for their career 
(a Sisyphean task if there ever was one), 
not because the half-life of knowledge 
is contracting, requiring periodic re-
education, but because a lack of particular 
skills is not the problem we need to solve. 
Indeed, we might conclude that the much 
SXEOLFLVHG�ȆVNLOOV�JDSȇ�LV�DQ�DUWHIDFW�RI�
KRZ�ZHȇYH�IUDPHG�WKH�SUREOHP��5DWKHU�
WKDQ�D�ODFN�RI�VNLOOV��ZKDW�ZHȇUH�VHHLQJ�LV�D�

lack of (digital) agency. Students lack the 
predilections (the attitudes and behaviours 
and, most importantly, the discernment) 
required to negotiate with and navigate a 
workplace that is increasingly shaped by 
WKHVH�ȆVRPHZKDW�KXPDQȇ�GLJLWDO�V\VWHPV��
If they lack the predilections required to 
navigate the digital workplace then they 
ZLOO�ODFN�DJHQF\��DQG�VXHU�IURP�OHDUQHG�
helplessness. It is important for all students 
to do a little coding during their formal 
education, coding is seen as an black art 
DQG�QHHGV�WR�EH�GHP\VWLȴHG��:KDW�LV�PRUH�
important, though, is to ensure that all 
students have a productive relationship 
with digital technology – that they have 
ȆGLJLWDO�DJHQF\ȇ�Ȃ�E\�IRVWHULQJ�LQ�WKHP�WKH�
digital literacies, abilities and predilections 
(the elements of digital agency) which 
ensure that their relationship with digital 
technology is not limiting their ability
to work.

Our challenge is that predilections are a 
divergent rather than convergent attribute. 
7KLV�PHDQV�WKDW�WKHUH�DUH�PDQ\�JRRG�
answers (rather than a single correct 
one) and many productive paths to these 
DQVZHUV��UDWKHU�WKDQ�D�VLQJOH�PRVW�HHFWLYH�
one). Current pedagogy and assessment 
does not easily support the teaching and 
evaluation of divergent attributes, and this 
PXVW�EH�DGGUHVVHG�LI�ZHȇUH�WR 
move forward.

7KH�JRRG�QHZV�LV�WKDW�WKLV�GRHV�QRW�UHTXLUH�
XV�WR�ȆEORZ�XSȇ�WKH�FXUUHQW�HGXFDWLRQ�
V\VWHP�Ȃ�LWȇV�D�VXEWOH�FKDQJH��:H�QHHG�
to go into non-digital subjects in existing 
FXUULFXOD�DQG�ȆUHIUDPHȇ�WKHP��WZHDNLQJ�
learning plans so that the students are 
situated in a digital workplace that presents 
them with an open problem to solve and 
access to a range of digital tools with which 
to solve the problem. At the lower levels 
this problem is open, but constrained, as 
the goal is to make the students aware that 
WKH\�QHHG�WR�DSSO\�WKHLU�MXGJHPHQW�WR�ȴQG�
a solution that works for them. As they 
progress through their formal education 
the problems progressively become more 
challenging and open up, allowing many 
possible solutions.

So rather than revolutionise our education 
system, instead we need to marry a 
taxonomy of potential predilections with 
an attributes progression that help us 
break each predilection into layers, from 
IRVWHULQJ�D�VWXGHQWȇV�ȴUVW�DZDUHQHVV�RI�
their digital agency through to mastery. 
(GXFDWLRQDO�LQWHUYHQWLRQV�DUH�WKHQ�IRFXVHG�
RQ�ȆUHIUDPLQJȇ�H[LVWLQJ�VXEMHFWV��SHGDJRJLHV�
and assessment practices – modifying 
them to integrate the problems and tools 
that will foster selected predilections.

ΔWȇV�LPSRUWDQW�WR�QRWH�WKDW�WKH�SURJUHVVLRQ�
of a single predilection is not tied to a 
single subject or domain, but might jump 
between them. Initial awareness might 
be fostered in drama, these foundations 
might be built on in science or maths, and 
D�ȴQDO�SROLVK�DSSOLHG�LQ�ODZ��7KHUH�DUH�DOVR�
opportunities outside of curriculum to 
IRVWHU�GLJLWDO�DJHQF\��0DQ\�HGXFDWLRQDO�
LQVWLWXWLRQV�KDYH�%<2'�RU�����SURJUDPPHV��
programmes that can be integrated 
into the curriculum by acknowledging 
that fostering the literacies, skills and 
predilections required for students to 
navigate and work in a heterogeneous 
digital environment is something worth 
WKHLU�DWWHQWLRQ��'RLQJ�WKLV�ZLOO�UHTXLUH�WKHP�
to create space in the curriculum for the 
learning, and to support teachers in 
doing this.

Care must be taken though, to ensure 
WKDW�HDFK�VWXGHQWȇV�MRXUQH\�WKURXJK�
formal education passes through a set 
RI�LQWHUYHQWLRQV�VXɝFLHQW�WR�HQVXUH�WKH\�
graduate with a Pro or Big level of 
digital agency.

7KH�IRFXV�RI�.���HGXFDWLRQ�ZLOO�
undoubtedly be to move students from 
the lowest level of the digital agency 
SURJUHVVLRQ�Ȃ�6PDOO�'LJLWDO�$JHQF\�Ȃ�WR�WKH�
PLGGOH�WZR�OD\HUV�Ȃ�/LWWOH�DQG�3UR�'LJLWDO�
Agency. From initial awareness of their 
own agency through to a general sense 
of digital agency – a level that empowers 
them as digital citizens and workers – 
.���LQVWLWXWLRQV�ZLOO�HQVXUH�WKDW�DOO�WKHLU�
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students can productively engage with 
the digital world around them. Students 
should graduate with an understanding of 
the role of digital technology in society – 
an understanding of the general why and 
when�RI�GLJLWDO�WHFKQRORJ\��'LJLWDO�&LWL]HQ�
of the Future might well be the title of the 
QHDU�IXWXUH�HWKQRJUDSKLF�GUDPD�WKDW�.���
institutions use to drive this process.

Post-secondary educators will take the 
JHQHUDO�VHQVH�RI�GLJLWDO�DJHQF\�DQG�UHȴQH�
it in selected domains. Our tradesperson 
(from our construction near-future 
ethnographic drama) will learn about 
constructing, the digital technology used 
LQ�D�PRGHUQ�')0$�FRQVWUXFWLRQ�SURFHVV��
and how to productively work in this digital 
environment, as will an architect (from the 
same drama), though the former attends 
7$)(�DQG�WKH�ODWWHU�WHUWLDU\��7KH�FKDOOHQJH�
for post-secondary is to map the level of 
digital agency of their incoming students 
and the required level of their graduates, 
and schedule a set of interventions to close 
WKH�JDS��7KLV�UHTXLUHV�WKHP�WR�LPDJLQH�
the near-future digital workplace – as the 
near-future ethnographic dramas used in 
the workshop did – to drive the reframing 
of subjects.

Finally, industry will take the domain-level 
digital agency of tertiary and post-
secondary graduates and map this to 
WKH�GLJLWDO�ZRUNSODFH��(YHU\�ZRUNSODFH�LV�
GLHUHQW��DQG�HYHU\�ZRUNSODFH�LV�FRQVWDQWO\�
HYROYLQJ��1HZ�HQWUDQWV�WR�WKH�ZRUNSODFH�
need to be supported, as their shift in 
FRQWH[W�PHDQV�WKDW�WKH\�ZRQȇW�KDYH�WKH�
same level of digital agency as they did 
in their previous job. Firms can map the 
particular digital literacies, abilities and 
predilections of a worker and craft a set 
of focused interventions that will ensure 
that the worker is productive in a couple of 
weeks, rather than a few months. (Indeed, 
this idea came from a HR team that 
attended the workshop series, and they 
had the intention of implementing it after 
the workshop.) Simply acknowledging that 
RQHȇV�OHYHO�RI�GLJLWDO�DJHQF\�FKDQJHV�ZLWK�D�
change in workplace means that we can do 
something about it.

/DQJXDJH�LV�D�SRZHUIXO�WKLQJ��DQG�KDYLQJ�
appropriate names for the concepts and 
challenges presented to us is essential if 
ZHȇUH�WR�VXFFHVVIXOO\�DGGUHVV�WKHP��7KH�
challenge with “everyone should learn 
KRZ�WR�FRGHȋ�LV�QR�GLHUHQW��7KH�SURMHFW�
that this essay is the conclusion to was 
started when the authors realised that 
hiding behind that attractive call to action 
ZDV�D�PLVXQGHUVWDQGLQJ�Ȃ�GLHUHQW�SHRSOH�
were using the one phrase to refer to 
GLHUHQW�WKLQJV��8QSDFNLQJ�WKHVH�GLHUHQW�
perspectives enabled us to discover the 

problem hiding behind the call to action.
What looked like a skills gaps and failure 
of the education system, was actually 
VRPHWKLQJ�GLHUHQW��'LJLWDO�WHFKQRORJ\�is 
changing the world, but not in the ways 
we assumed. Our assumptions are wrong 
DQG�QHHG�WR�EH�FKDOOHQJHG��7KH�SUREOHP�
we really need to solve is how to build a 
productive relationship with technology 
that contains automated decisions and has 
a level of autonomy. Solving this problem 
means focusing on fostering digital 
agency in our students, not just imparting 
NQRZOHGJH�DQG�VNLOOV��'RLQJ�WKLV�GRHVQȇW�
require us to rewrite curricula (the change 
to curricula might in fact be small) but it 
GRHV�UHTXLUH�D�VLJQLȴFDQW�DWWLWXGLQDO�VKLIW�
in education from knowledge and skills to 
attitudes and behaviours, from knowing 
to knowing of, and from only teaching and 
assessing convergent attributes to also 
teaching divergent ones.

7KLV�SURMHFW�KDV�UHVXOWHG�LQ�WKH�FUHDWLRQ�
of terminology (digital agency and its 
component attributes). It has also provided 
us with models for understanding digital 
agency in the workplace and in education. 
Finally, it has provided a workshop 
methodology for mapping digital agency in 
D�SDUWLFXODU�VRFLDO�DQG�SK\VLFDO�FRQWH[W��ΔWȇV�
hoped that, collectively, this language and 
these tools are something the community 
ȴQGV�XVHIXO�ZKHQ�GLVFXVVLQJ�WKLV 
important problem.
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11. 7KLV�DUJXPHQW�LV�DGDSWHG�IURP�(YDQV�*UHHQZRRG��3��+LOODUG��5��	�0DUVKDOO��$�������Ȇ7KH�QHZ�GLYLVLRQ�RI�ODERU��2Q�RXU�HYROYLQJ�
relationship with technology’, Deloitte Insights, <https://www2.deloitte.com/insights/us/en/focus/technology-and-the-future-of-
work/the-new-division-of-labor.html>.

12. The golem myth is the narrative Western societies use to frame this rush of technology and which dates back at least to early 
Judaism, some 2,500 years past. All golems are created from mud and never fully human, and become increasingly destructive 
and out of control until their creator is forced to destroy them. The moral of this story is that creating life is a task better left to 
God, and our technology is something to fear. We can see the same moral on display in Mary Shelley’s Frankenstein, through The 
Sorcerer’s Apprentice from Fantasia to the Terminator franchise. We can also see it in the fear that the technological singularity, 
ZKHQ�JHQHUDO�DUWLȴFLDO�LQWHOOLJHQFH�HPHUJHV�IURP�RXU�WLQNHULQJ�RQO\�WR�LPSURYH�H[SRQHQWLDOO\�DQG�SXVK�XV�DVLGH�

13. In 2015 Deloitte Centre for the Edge published a report that did little more than ask the question: if our relationship to knowledge 
KDV�FKDQJHG�WKHQ�VKRXOGQȇW�RXU�UHODWLRQVKLS�ZLWK�HGXFDWLRQ�DOVR�FKDQJH"�6HH�(YDQV�*UHHQZRRG��3��2ȇ/HDU\��.��	�:LOOLDPV��3�
2015, 5HGHȴQLQJ�HGXFDWLRQ��7KH�SDUDGLJP�VKLIW, Deloitte, Australia, <https://www2.deloitte.com/au/en/pages/public-sector/articles/
UHGHȴQLQJ�HGXFDWLRQ�KWPO!�

14. Paraphrased from ‘skill’, Apple OSX dictionary.
15. 7KLV�GHȴQLWLRQ�LV�D�V\QWKHVLV�RI�ȆFRPSHWHQFHȇ�LQ�FRPPRQ�XVH��$�GLFWLRQDU\�GHȴQLWLRQ�RI�ȆFRPSHWHQFHȇ�LV�ȊWKH�DELOLW\�WR�GR�

VRPHWKLQJ�VXFFHVVIXOO\�RU�HɝFLHQWO\ȋ��6HH�ȆFRPSHWHQFHȇ��$SSOH�26;�GLFWLRQDU\��7KH�2(&'������SURMHFW�GHȴQHV�D�ȆFRPSHWHQF\ȇ�
DV�ȊD�KROLVWLF�FRQFHSW�WKDW�LQFOXGHV�NQRZOHGJH��VNLOOV��DWWLWXGHV�DQG�YDOXHVȋ��6HH�)$4�Ȃ�Organisation for Economic Co-operation and 
Development n.d., <http://www.oecd.org/education/2030-project/teaching-and-learning/learning/faq/>.

16. Kereluik, K et al. 2013, ‘What Knowledge Is of Most Worth: Teacher Knowledge for 21st Century Learning’, Journal of Digital Learning 
in Teacher Education��YRO������QR�����SS�����Ȃ������KWWSV���HULF�HG�JRY�"LG (-�������!�

17. A phrase the authors stole from Andy Peck, Partner in Human Capital at Deloitte.
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18. This example is drawn from a near-future ethnographic drama used in the project’s 2019 workshops.
19. Evans-Greenwood, P et al. 2019, ‘Digitalizing the construction industry: A case study in complex disruption’, Deloitte Insights, p. 15, 

<https://www2.deloitte.com/insights/us/en/topics/digital-transformation/digitizing-the-construction-industry.html>.
20. :KHQ�WKH�FDU�ZDV�ȴUVW�LQYHQWHG��GULYHUV�KDG�WR�EH�PHFKDQLFDOO\�FRPSHWHQW��:H�FRXOG�KDYH�VHW�XS�RXU�HGXFDWLRQ�V\VWHP�WR�WUDLQ�

all people to handle the mechanical complexities this involves. Instead, car manufacturers made the vehicle easier to use so 
there was no special literacy or competency requirements. We must assume that something similar will happen with the digital 
workplace.

21. Rubrics in general are convergent as they are trying to capture the possible ways of displaying a skill and so converging on an 
estimate of competency.

22. 7DNHQ�IURP�3OXFNHU��-��$���%HJKHWWR��5��$���	�'RZ��*��7����������:K\�ΖVQ
W�&UHDWLYLW\�0RUH�ΖPSRUWDQW�WR�(GXFDWLRQDO�3V\FKRORJLVWV"�
Potentials, Pitfalls, and Future Directions in Creativity Research. Educational Psychologist, 39(2), 83-96. doi:10.1207/
s15326985ep3902_1.

23. Taken from Teaching creativity in the 21st century (edited) 2017, Deloitte Centre for the Edge, <https://vimeo.com/342875189>.
24. Creativity also requires knowledge and skills, as with the digital world.
25. 3Ζ6$�GHȴQHV�FRPSHWHQF\�DV�WKH�ȊDELOLW\�WR�PHHW�FRPSOH[�GHPDQGV��E\�GUDZLQJ�RQ�DQG�PRELOLVLQJ�SV\FKRVRFLDO�

UHVRXUFHV��LQFOXGLQJ�VNLOOV�DQG�DWWLWXGHV��LQ�D�SDUWLFXODU�FRQWH[W�ȇ�6HH�5\FKHQ��'6��6DOJDQLN��/+��	�0F/DXJKOLQ��0(�
(2001), 7KH�'HȴQLWLRQ�DQG�6HOHFWLRQ�RI�.H\�&RPSHWHQFLHV, OECD, <https://www.oecd.org/education/skills-beyond-school/
GHȴQLWLRQDQGVHOHFWLRQRIFRPSHWHQFLHVGHVHFR�KWP!�

26. Kereluik, K et al. 2013, ‘What Knowledge Is of Most Worth: Teacher Knowledge for 21st Century Learning’, Journal of Digital Learning 
in Teacher Education,�YRO������QR�����SS�����Ȃ������KWWSV���HULF�HG�JRY�"LG (-�������!�

27. We note that this is the opposite to what is claimed in many conference keynotes, where creativity et al are seen as inherently 
human skills that transfer between domains.

28. 7KLV�GHȴQLWLRQ�ZDV�GHYHORSHG�GXULQJ�WKH�URXQGWDEOHV��6HH�(YDQV�*UHHQZRRG��3�	�3DWVWVRQ��7�������To code or not to code, is that 
the question?, Deloitte, Australia, viewed 9 July 2018, <https://www2.deloitte.com/au/en/pages/public-sector/articles/to-code-or-
not-to-code-coding-competence.html>.

29. We note that this is aligned with OECD 2030 concepts of agency and co-agency, though it focuses on the workplace rather 
than learning. See 6WXGHQW�$JHQF\�Ȃ�2UJDQLVDWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW n.d., <http://www.oecd.org/
education/2030-project/teaching-and-learning/learning/student-agency/>.

30. An ‘ethnographic drama’ integrates ethnography and drama to create descriptions of situations the enable us to explore the 
unspoken and embodied aspects of working situation.

31. A complete description of the methodology will be published separately.
32. C4tE is looking to address this with the Patterns of Work project.
33. See Scharping 2017, ‘There Are No Digital Natives’, D-brief, viewed 27 June 2019, <http://blogs.discovermagazine.com/d-

brief/2017/07/27/20443/>.
34. Digital naïf is not a particularly pleasant term, but then it’s not a pleasant place to be.
35. The recount of the 2000 United States presidential election involved debate over the validity of a punch-card vote where the 

punch failed to punch a hole in the card, leaving a ‘hanging chad’. See ‘2000 United States presidential election recount in Florida’ 
2019, Wikipedia��YLHZHG����-XO\��������KWWSV���HQ�ZLNLSHGLD�RUJ�Z�LQGH[�SKS"WLWOH ����B8QLWHGB6WDWHVBSUHVLGHQWLDOBHOHFWLRQB
UHFRXQWBLQB)ORULGD	ROGLG ���������!�

36. We note that while it might be possible to learn digital agency it’s not clear that it can be taught, as attitudes and judgement in 
VWXGHQWV�FDQ�RQO\�EH�LQȵXHQFHG�UDWKHU�WKDQ�LQVWLOOHG�LQ�WKH�VWXGHQW�YLD�LQVWUXFWLRQ�

37. Such collaboration tasks are an explicit part of many national curricula, including Australia’s.
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38. 7R�VHH�WKLV�DUJXPHQW�IXOO\�GHYHORSHG�VHH�(YDQV�*UHHQZRRG��3��+LOODUG��5��	�0DUVKDOO��$�������Ȇ7KH�QHZ�GLYLVLRQ�RI�ODERU��2Q�RXU�
evolving relationship with technology’, Deloitte Insights, <https://www2.deloitte.com/insights/us/en/focus/technology-and-the-
future-of-work/the-new-division-of-labor.html>.

39. We might call this the Where’s Wally problem. While humans might be better at classifying potential tumors in medical images 
�DV�PDFKLQHV�KDYH�D�KLJKHU�IDOVH�SRVLWLYH�UDWH�WKDQ�KXPDQV���KXPDQV�DUH�QRW�DV�JRRG�DW�ȴQGLQJ�SRWHQWLDO�WXPRUV�LQ�DQ�LPDJH�
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AI, on the other hand, methodically scans the entire image. It might not be as accurate at identifying something as complex as a 
WXPRU��EXW�LW�KDV�D�PXFK�EHWWHU�FKDQFH�RI�ȴQGLQJ�LW�

40. )LJXUH����2XU�SRVW�LQGXVWULDO�UHODWLRQVKLS�ZLWK�WHFKQRORJ\�IURP�(YDQV�*UHHQZRRG��3��+LOODUG��5��	�0DUVKDOO��$�������Ȇ7KH�QHZ�
division of labor: On our evolving relationship with technology’, Deloitte Insights, <https://www2.deloitte.com/insights/us/en/
focus/technology-and-the-future-of-work/the-new-division-of-labor.html>.

41. )UHHVW\OH�&KHVV�LV�D�FRPPRQ�H[DPSOH�RI�KXPDQ�PDFKLQH�FROODERUDWLRQ��6HH�*XV]F]D��-��/HZLV��+��	�(YDQV�*UHHQZRRG��3�������
‘Cognitive collaboration: Why humans and computers think better together’, Deloitte Review, , no. 20, p. 24, <https://dupress.
deloitte.com/dup-us-en/deloitte-review/issue-20/augmented-intelligence-human-computer-collaboration.html>.
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