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Forward

What is Audio?

From its beginnings over 100 years ago, the technologies of audio and their
management demands have grown to pervade every aspect of our daily lives.

In this document Dr Staples has considered the field of audio and its
evolution from three perspectives:

• The present-day fields in which Audio plays a significant role

• The Evolution and formalisms of institutions, coursework and quali-
fications relevant to Audio

• Survey of specialist practitioners in the field.

An informative summary of the structure and requirements needed for
undertaking a survey is also included.

The document should offer useful guidance to those seeking an under-
standing of the scope and depth of the audio industry.

The author, Dr Rod Staples has had extensive experience in Engineering
and related education and brings this to bear in considering the responsi-
bilities of the many varied roles applicable to “audio”.

Graeme Huon
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Preface

A rapidly changing social and technological universe

I have always been interested in various forms of technology, but particularly
focussed on using what we would call today multimedia technology. After a
reasonable but not great science background to year twelve, I started work
as a cadet studying production engineering. After a gap year overseas, I
returned to enter the army to train as a soldier and electronics technician.
Returning to civilian life, I worked for about five years in a government
department as a technical officer while studying for a professional diploma
in communication engineering. Then after a stint as a computer field service
technician working on mini-computers, line printers and card readers, I
began teaching in an electronics and communications discipline.

While I was teaching broadly in the area of communications and elec-
tronics, and from my experience as a communications electronics techni-
cian, I had developed a particular interest in broadcasting technology. This
interest was both as a subject for my teaching and as a tool for support-
ing teaching. This support included the capture of lectures through audio
recordings, and later video recordings, and with computer assisted delivery
of courses and managing student results.

When I started this journey, television was still black and white.1 Tele-
phony was the predominant technology in the telecommunications networks,
and the basic rate interface to the digital data network was for teletype at
50 bauds. To make sound recordings one used an analogue tape recorder,
and video recorders used in television were very expensive pieces of kit.
As I progressed on my journey, the telecommunications networks evolved
into a purely digital high-capacity network capable of carrying high defi-
nition (and now ultra-high definition) television with multi-channel digital
immersive audio.

1I remember seeing the first moon landing on a black and white television at lunch
time during my electronics trade training in the Army
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Preface

Back then, it was a revolution to use a personal computer as a word
processor. We had to use a three camera TV studio to produce short ed-
ucational videotapes. If we wanted to make audio programmes with more
than two channels or that could be easily synched to video or motion picture
film, we had to build a studio. It was in this rather restricted environment
that I started writing text resources, making audio recordings of lectures
and using commercially produced film or video in my classes. My experi-
ments led to helping most students into becoming effective independently
learning individuals in a technology-rich environment.

With this varied experience behind me, many years ago I applied for a
job in another university education unit to lead a team creating educational
materials. I started my presentation with an observation that nearly all of
the futuristic features of the Star Trek franchise had come to be:

• We have sliding doors that open as we approach

• We can track the location of people in a building (for example, RF
ID tags locating medical staff in hospitals, or locating apps in smart
phones or cars)

• We can talk to computers and direct them to take actions (for ex-
ample, Sirri, OK Google, and voice recognition applications in call
centres for large businesses)

• Most of the futuristic applications of the tricorders, including moni-
toring health indicators in real time via smart phone apps or “fitbit”
wristbands.

• We can almost instantaneously tap into a world-wide database of
information on just about any subject

• We can talk wirelessly to other people just about wherever they hap-
pen to be on the planet

At the time, the selection panel considered these observations outside the
purview of a rational education technologist, but I had already been work-
ing on applying the precursors of these multimedia and communication
technologies in my educational practice for over two decades .

Needless to say I missed out on gaining the position to a younger per-
son with a more “traditional” education technology theory base, more in
keeping with the very conservative university culture at that time.

My point though is that the multimedia and communications technology
changed dramatically over the several decades that I was applying it to

xii



A rapidly changing social and technological universe

my teaching practice. In the nearly two decades since this experience,
the technology has continued to increase in complexity and capability: my
smart phone has more capability in it than the mainframe computers I
worked around in my time as a computer service technician.2

Nora and Minc, in a report to the French government in the 1970s3, said
that it was the telecommunications system that could potentially influence
the economic development of that country into the future. Alvin Toffler in
Future Shock said much the same thing in relation to the global economy.
John Naisbitt’s Megatrends talked about the change from an industrialised
society to an information society, and globalisation.4 However, people at
the time could not see how the prevalent voice and telegraph traffic on
the telecommunications networks presaged such rapid and comprehensive
change. Yet forty or more years later the technology change has led to
major change in the quality and character of life in a modern society. Some
treasured practices and occupations have disappeared, while they have been
replaced with a whole new social environment. The predictions of these
futurists have largely come true. Naisbitt’s predictions are today’s reality,
just as Star Trek’s fantastic vision has largely come true.

The convergence that Nora and Minc, Toffler and Naisbitt were describ-
ing was being called “infocommunication”5 in scientific conferences in the
1980s and in the merging telecommunications, computing and broadcasting
disciplines in the 1990s. Telecommunications networks that had previously
been primarily devoted to telephony with a little digital information support
became fully digital networks. These new networks are effectively blind to
the nature of the content embedded in the data streams they carry. Broad-
casting networks and organisations changed from mainly analogue work-

2The minicomputers I worked with were 16 bit computers with typically 8-32KBytes
of memory. The IBM 360/65 at the Bureau of Metrology collating weather data in-
put and running weather models in the mid 1970s was a 32 bit computer with about
1MB of RAM and 200 MB or more disk or tape storage, probably running a vir-
tual memory Operating System. See https://www.cio.com.au/slideshow/381652/

pictures-celebrating-100-years-ibm/ and http://www.beagle-ears.com/lars/

engineer/comphist/ibm360.htm. My first personal computer was an Osborne 8 bit
computer with 64kB RAM and two 182K disk drives running CP/M as the operating
system, but the next step up was a 16 bit PC clone with 128kB RAM, and 10 MB disk
drives and PCDOS (or MSDOS) as the operating system. Smart phones have from two
to eight 64 bit cores running at about 1-2GB/s clock speeds with integrated memory to
suit, Input/Output, up to 64GByte smart card removable memory, and other functions.

3Nora, S and Minc, A (1980) The computerization of society : a report to the Presi-
dent of France. MIT Press

4Naisbit, John (1984) Megatrends. Macdonald and Co, London and Sydney.
5Infocommunications. https://en.wikipedia.org/wiki/Infocommunications

Accessed 28 September 2016
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places with some digital islands, to being digital environments with some
small residual islands of analogue technology. Computers changed from be-
ing mainly devoted to calculations, databases and word processors, to being
networked multimedia platforms integrated into a World Wide Web.

Convergence of the infocommunication workspace combining telecom-
munications, broadcasting and computing into a single workspace has im-
plications for the kinds of work that is available. It also means that em-
ployers, or entrepreneurs wishing to capitalise on the opportunities arising
from this new environment are seeking versatile, skilled people with a spe-
cific specialisation, but with versatility to operate across the work classes
or the ability to grow into new roles. This versatility and agility requires
that if one wishes to work in this diverse industry sector, one must build a
comprehensive and multi-dimensional skill-set.

The changing workplace

So how has this workplace changed?

There are still very large organisations that are truly multimedia go-
liaths. Many are associated with large multinational media companies;
others are in broadcast network conglomerates; in large corporate media or
training units; educational institutions with media units; and so on. These
organisations have the justification for the capital investment in equipment
and infrastructure. A major film studio may invest millions of dollars or
more in their blockbuster productions. Some of this production capital is
spent on production capacity in smaller specialist facilities, such as audio
studios, graphics or CGI facilities, pre-visualisation units, post production
facilities, outside broadcast units, and so on.

These enterprises are structured like most other businesses. Of course
they have their production units which are the main income generating
unit within these media business. Like other businesses though, these en-
terprises also have the normal supporting infrastructure such as corporate
and financial, marketing, technical support and infrastructure, research and
development, human resources, and other organisational elements. Many of
these functions now employ audio-visual technology for their functionality,
not least with video conferencing and internal training. These large enter-
prises employ hundreds or even thousands of people with a large range of
skill profiles, ranging from entry level staff performing menial tasks while
learning about the business, to senior technicians, creatives and executives
who run the business and produce the products that the enterprise sells.

xiv



The changing workplace

At a smaller but no less capital intensive level, there are presentation
venues that have a full time maintenance and support staff and an itinerant
staff associated with the touring companies presenting at the venues. These
venues range in size from large stadia and concert and theatrical venues,
to independent sound recording, film or television production studios, con-
ference and hotel presentation facilities, to corporate media units in large
private businesses and government departments. The “audio” facilities in
these venues now have more in common with large-scale digital data or
telecommunications networks than with traditional analogue facilities.6

The touring companies that occupy the venues mostly have their own
operational and technical support staff. Even a small group of performers
presenting a concert at the local hotel or small country hall may have a front-
of-house mixer or have the musicians or actors having sufficient technical
skill to provide their own support in small venues.7

The recent change brought about by the ready availability of computer
and telecommunications technology brings a simplified capacity for individ-
uals to make their own media products, and the ready availability of the
telecommunications infrastructure makes the dissemination of this “home
made” product over the Internet. A computer with audio input and output
or a smart phone becomes a simple a high quality digital audio recorder.
Recent smart phones record HD or recently UHD video that Novices edit
into programmes of considerable sophistication. In fact, people have pro-
duced award winning features on slightly adapted smart phones.8 This
inexpensive technology, on which many budding audio and video creatives
learn their craft, is now making everyone effectively an audio producer, or
video journalist, if they put the time into learning how to use their available
technology. Even the software and hardware that used to be so expensive
(and still is at the upper level of the industry) can now be found in most
homes.

For example the free programme Audacity9 provides a high quality mul-
titrack Digital Audio Workstation (DAW) on a variety of operating systems.
Similarly, the video editing programme Cinelerra10 for Linux offers many

6Moore, P. and Walker, M (2017) The Melbourne Convention and Exhibition Centre
– Digital Signal Processor (DSP) Audio Update. Presented at the AES Melbourne
Section meeting on 9 October 2017

7Moore and Walker (2017) Op. cit.
8Thorpe, Vanessa (2021) Films shot on smartphones herald new age for cin-

ema, say directors. Gardian Australia, 9 May 2021. https://www.thegardian.

com/film/2021/may/09/films-shot-on-smartphones-herald-new-age=

for-the-cinema-say-directors Accessed 18 May 2021
9see http://www.audacityteam.org/

10see http://cinelerra.org/2015/index.php/2014-11-19-00-57-12/cinelerra
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of the features of the fully featured commercial Video Off-line editors. An-
other video editor for Linux is Pitivi.11 A version of Pitivi is available on
the Ubuntu Studio live DVD. Or for an editor that is compiled for most
operating systems see Openshot Video Editor.12 For 3D graphics the free
programme Blender 13 is available for several operating systems.

With the ready availability of audio and video capture and editing facil-
ities in computers or phones, interested students of media production can
learn their craft without the need to attend courses in “becoming” a direc-
tor, producer, recordist or journalist. Students in primary and secondary
schools are making short videos that are creditable, learning the necessary
skills as part of their communications studies in primary and secondary
school. Students make their masterpieces available to the world to learn
from the criticism and comment of their on-line viewers.

With the ready availability of technology, the propensity for young mu-
sicians to perform solo and in groups and record their work means that
many people seeking entry level to work in the production side of the me-
dia industry arrive at the employment or course selection interview already
with a portfolio indicating their interest in media production, some exam-
ples of their capability, and a demonstration of their understanding of what
it takes to make a media programme.

While it is possible to learn the media production or technology craft
with self study and simple tools, preparedness for work at a senior level in
multi-million dollar productions requires a more formal education or train-
ing background. In just a year or three a novice can acquire the necessary
background to be immediately useful to a production enterprise, while they
gain their detailed skill profile through the internship process at the early
stages of their career.

While instinctively it would appear that most of the work in media
production or technology is in media-related industries or entertainment,
there are other industries in which the technologies are also being used.
The security industry, for example, uses equipment ranging from simple
home security systems with video and audio monitoring, to fully digitally
networked high definition video and audio area monitoring systems. These
technologies are applied to home and business security, to monitoring the
security of public spaces and traffic flows. Security services such as police
and fire agencies use high quality video and audio capacity to monitor crim-
inal activity, forensically investigate evidence of criminal activity, search for

11see http://www.pitivi.org/
12see https://www.openshot.org
13see https://www.blender.org/download/
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missing people in emergency situations, and investigate the causes of dis-
asters of various kinds. Defence and border protection services use high
technology video and audio equipment to maintain situation awareness and
in search and rescue. Unmanned Aerial Vehicles use the technology for vi-
sual navigation, and in the case of commercial devices to capture the images
and sounds of the environment they are surveying.

There are scientific and industrial uses of audiovisual technology too.
Applications include monitoring patients in critical care situations or in re-
search, monitoring pest animals in remote locations or on farms, recording
animal behaviour in zoos and in the wild, and so on. Sophisticated audio
technology is applied to sonar in maritime or acoustic imaging or ultrasound
imaging in hospital or industrial settings. In industry, audiovisual moni-
toring of processes is also important, particularly in large-scale automated
processes, or in processes where it is too difficult or dangerous to monitor
the process directly.

The education and training community is also a big user of audiovisual
technology. When I was an early adopter and researcher in this field, it
required a TV or audio recording studio to produce high quality materials.
The cost of producing a high quality programme (with high production val-
ues, not just a locked camera pointing at a lecturer) was then about $3,000
per minute. While the resulting materials could be distributed on videotape
providing the appropriate expensive players were available in the classroom,
such availability of suitable players was not ubiquitous, and many teachers
did not know how to properly use the audio or video resources. The cost
of producing such materials was prohibitive for most general classroom ac-
tivity. I was lucky, and exceptional, in that I had access then to a fully
functioning multi-camera TV studio and a state-of-the-art audio recording
studio that I built for my courses in audio production and audio technol-
ogy. I was able to use these resources to test my theories about the use of
such materials in education and training and independent learning, but the
capacity for wide distribution of these materials was just not then available.

With the widespread availability of “broadband” Internet connections
which only became so widely available after I retired from full time work,
ready distribution of audio and video resources became feasible. The prob-
lem in the early part of this century was the data capacity required to carry
audiovisual resources exceeded the capacity most Internet subscribers could
afford, but in recent times the subscribed capacity and speed of the Internet
has made available the download or streaming of large audio files or stan-
dard definition video. With the increasing availability of optical fibre to the
node or to the home or office, and with the increased subscription capacity
and speed that comes with the high speed connection, high definition video
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with multi-channel sound, and even Ultra-high definition video content is
slowly becoming available.

Link trainers consisting of a simulated cockpit based on a box having
three dimensional motion driven by analogue electronics and hydraulics
were used since 192914 for pilot training. Many of the pilots flying in World
War 2 learned to fly and navigate by instruments in these trainers. With
the coming of the jet age and digital computers, flying simulators became
ever more realistic. Eventually they came to replace much of the time flying
in a real aircraft for commercial and military pilot training and aircraft type
conversion. The realism of these trainers is in part due to the audiovisual
resources helping to create a realistic operating environment.15

Simulators now play an important part in training all kinds of highly
skilled operators of large and expensive plant, and increasingly in less so-
phisticated plant. For example, there are simulators for training air traffic
controllers, power plant operators, railway coordinators, ship crews, and
so on. On the smaller scale there are automobile and truck simulators so
drivers can develop their basic operational skills before they take to the
road in a real vehicle. They all rely on creating a realistic operational en-
vironment. The technicians who build and maintain these complex devices
need a broad electrical and mechanical engineering background, and spe-
cialisation in computers, networking, audiovisual technology among other
skill sets. For example, Microsoft also markets a train simulator and a space
simulator for those who want to explore these working environments.

While mechanical gaming machines started with pinball type games in
the 1920s, it wasn’t until the early 1970s that electronic video games began
to resemble racing car simulations, space simulations or flight simulators.
These early arcade games were a far cry from the modern simulation games,
or the real high-tech simulators. Yet they were an indicator of things to
come.

Games today are becoming highly complex and challenging. However,
some of the earliest war games that have evolved now were developed in
antiquity. For example, chess was developed, some say, by a Chinese em-
peror to help his officers to practice how they would approach conflict with
an enemy. “War gaming” is a form of manual simulation of a situation
that allows teams to respond to a given situation on opposing sides, to see
how they might respond, and to observe the likely outcomes of individual
decisions or strategic approaches and so on. At a unit level, or even at an

14see https://en.wikipedia.org/wiki/Link_Trainer
15For an example of a flight simulator that can run on a standard personal com-

puter see https://en.wikipedia.org/wiki/Microsoft_Flight_Simulator accessed
29 September 2016
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Figure 1: Air Traffic Control Simulator 1982

army level, field exercises provide some sense of what to expect in a real
conflict situation: it is an inherent part of military training. However, field
exercises are very expensive, so military trainers look to other options to
enhance the skill of their soldiers, sailors and airmen. The early first person
shooter arcade and fair games provided one such opportunity. Electronic
versions of these games tailored for the military context support practice at
clearing buildings in urban conflict, or noticing potential threats in jungle
or desert warfare. Part of the training benefit accruing to these games is the
realistic creation of the visual environment and the realistic sound-scapes
that replicate the distractions and audible cues present in a typical conflict
context.

Microsoft Flight Simulator was originally envisaged as a game; one that
would show off the screen graphics of a 16 bit personal computer. As the
game evolved, it became more realistic. Its use also changed. As a game, it
was difficult to master because the simulated aeroplane behaved similarly
to a real aircraft, so one basically had to learn how to fly to be able to
“master” the game. By the mid 1980s the game was considered to be
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Figure 2: Flight Simulator 2004 Beachcraft model

realistic enough to help pilots to learn how to fly real aircraft, and support
practice in instrument navigation and sharpening instrument rating skills.

Games on computers and mobile devices are now part of the enter-
tainment constellation. They are big business in their own right, needing
people to create the various parts of these simulations, including the visual
environment and the immersive soundscapes. The skills required to make
these products are similar to, but different from, those required for film and
television production or music recording.

The involvement of Engineers

Engineers, that is those who cleverly invent things, have been around for a
long time. Levers, pulleys, gears and wheels are all inventions that meet the
test of engineering – that of exploiting basic physical principles to develop
tools and infrastructure. The Egyptian pyramids, the hanging gardens
of Babylon, Archimedes Screw, Roman civil engineering works to bring

xx



The involvement of Engineers

water to their cities, Aztec and Mayan cities are all examples of applied
engineering from the earliest times. In medieval times an engineer was one
who built and operated mechanical war machines such as trebuchets, siege
engines and battering rams.

By the start of the industrial age, in the late 18th Century, an engi-
neer was a person who built engines. The engines that were the focus of
this innovative work were the steam static engines that powered the pump-
ing stations that enabled sewerage systems in Britain and elsewhere, and
the locomotive steam engines that began the rail services that supported
the industrial revolution. Traction engines in the early nineteenth century
revolutionised agriculture and civil construction. In the Victorian era, the
engineers built the machinery, civil works, the tunnels, bridges, steel-framed
buildings and ships that characterised the industrial era.

At the end of the nineteenth and beginning of the twentieth centuries,
citizen scientists and innovators developed sound recording technology. From
1877 Eddison demonstrated his acoustic recordings on cylinders. Emile
Berlinner, an accountant whose interest was inventing, developed an early
microphone for electrical recording, and by 1888 had invented the disk
recording process and the “gramaphone” to play his mass produced disks
on.

By the beginning of the Twentieth Century, the practice of engineering
had built many interrelated disciplines, all built on a base of the physical
sciences and innovation. Of course the original disciplines of military en-
gineering, which has a praxis16 all of its own known only to its initiates,
and mechanical and civil and structural engineering that have the oldest
provenance all still have their modern counterparts. Electrical, electronics
and communication, environmental, chemical, computer system, aeronau-
tical engineering and other disciplines are all creatures of the Twentieth
Century.17

In 1920, Westinghouse electronics engineers developed the technology
that we now know as Amplitude Modulation or AM radio. In the early
days of radio the technicians or engineers who built the technology were also
involved in operating it as radio stations were licensed for regular transmis-
sion.

In the 1920s short films were being made that synchronised vitaphone
disks with the pictures and thereby added sound to film. In 1927, The Jazz

16My use of this word is to mean “accepted practice or discipline” describing the dis-
cipline as a whole, rather than describing the practice that an individual might demon-
strate.

17see Engineers Australia (2007) Professional Engineer Remuneration Survey Report.
APESMA, Melbourne Australia
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Figure 3: A PSpice simulation of an audio amplifier

Singer with Al Johnson became the first feature length sound film to play
synchronised speech. By the 1930s, the standard for sound films was to
record the sound directly on the film using a Westrex (Western Electric)
light valve, and later an RCA light valve. It was in the 1930s that RCA
and Western Electric built directional microphones to capture more of the
direct sound from the performers and less of the extraneous sound from the
then very noisy cameras and studio environment.

In the earliest days of music recording to disk, radio broadcast, and film
sound, the processes involved in capturing the sound on the medium and
in operating the complex machinery required that the operators also be
knowledgeable about the technology. They needed to be able to adjust and
adapt to circumstances, repair the equipment if it broke down, and operate
it in very constrained operational environments. If they were not trained
engineers, they were skilled in the engineering culture of innovation and
invention. Therefore the operators of these equipments, like their steam
engine operators before them, were entitled to the description of being an
“engineer”. It is from this historical context that the term “audio engineer”
used for the operator of audio equipment has its origins.18

18For an Excellent description of the process that exemplifies this observations see
Martin Benge’s description of his training at EMI as an electronics apprentice and
technician, into the technical support area of Abbey Road studios in the 1960s, to
his role as a “balance engineer” in the recording studio, to his role in EMI’s Syd-
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While access to the engineering parts of the media world is usually
through formal training or education, it is still possible to gain the necessary
skills through self-study and practice. There are many in senior engineering
ranks in large broadcast and media production organisations who reached
that level of expertise by working with experienced practitioners, perhaps
initially with a kind of work experience and then getting an entry-level job
and working hard and learning as their skills develop and promotion follows.

Division of labour

From ancient times it had long been recognised that the production of
large projects was more efficient if the labour was divided among many
people each with specialist skills. This arrangement of labour was evident
in the construction of the pyramids, Roman civil and military works, and in
the early Twelfth Century in the shipbuilding manufactories in Venice. In
the industrial revolution in England, machinery in purpose built buildings
enabled relatively unskilled operators to produce high quality fabrics more
efficiently than the highly skilled weavers had in the cottage industry that
preceded the factories.

In the early Twentieth Century, Ford and Westinghouse were among
the first to formalise this production technology where the precision and
innovation was built into the fabrication tools, and the operators who were
skilled in operating the machinery could achieve high precision consistent
quality products, without necessarily understanding or relying on the prin-
ciples underpinning the technology. This division of labour also carried
with it economic and productivity benefits too. The process only required
a few highly skilled and highly paid engineers and technicians to build and
maintain the plant, and many much lower skilled operators. Thus the cost
of labour per unit produced could be much lower than with a mainly artisan
workforce.

The coming of World War 2 required this division of labour into en-
gineering and technical occupations for the high skilled design and engi-
neering, and the less skilled production workers to produce the quantity of
complex military machinery to wage world war.

The difference between the highly skilled engineers and the equipment
operators is largely one of the extent to which one applies physical principles

ney studio 301, to management roles at 301, Abbey Road, and Virgin Records. See:
Benge, Martin (2021) From Grooves fo Gigabytes. AES Melbourne Section. https:

//www.aesmelbourne.org.au/mtg-report-june-2021/ or for the video of the presen-
tation https://www.youtube.com/watch?v=9TiGJQ6Wq0Y Accessed 22 July 2021
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to innovate, invent and build technology. At the highest skill level one cur-
rently needs to demonstrate the equivalent of a five-year qualification based
on engineering principles, and experience in the workplace to develop the
skill of a master craftsman in the branch of engineering. On the other hand,
entry level technicians work on procedural tasks while they are gaining a
qualification in an apprenticeship, or while gaining experience following a
para-professional qualification. Similarly, operational or production staff
work on routine tasks or procedures at the lowest levels, subordinate to
and guided by highly experienced creatives at the highest level.

The main difference between the engineering side of the media busi-
ness and the creative side, is the reliance on the physical sciences as the
foundation of praxis. For example, an audio engineer is one who designs,
builds, and maintains the audio equipment used in production. An audio
operator is the creative who uses the audio technology in the production of
programmes.

While this distinction sounds straight-forward, it is not. In the 1970s
and 80s there was an opinion abroad in some of the larger broadcast organi-
sations that, since operators were simply following instruction and perform-
ing procedural tasks, the new staff could simply be drawn from the cohort
of school leavers and trained in the company way at a lower cost than hiring
professional or para-professional graduates. The higher cost graduate hires
still required local training in the company operations and culture anyway.
For a while there was some validity in this way of thinking, but it really
didn’t hold true for long.

Today, a highly skilled creative operator has every bit as much skill and
creative freedom as the corresponding level in the engineering cohort. Who
could say that a skilled musician – an operator of a musical instrument – is
not just as technically proficient and skillful as any engineer. Was Frederic
Chopin less skilled than the craftsman who built his piano? I think not!

Similarly, an audio panel operator at a large concert venue or in a live
theatrical venue, making a complex multi-track music recording, or film or
game sound track needs to be highly skilled in an often technically complex
environment. Skilled cameramen or camera women, editors, sound design-
ers, or lighting directors make or break a production, so their skill in the
operations or production realm is valued. While the engineering department
may provide the infrastructure behind a broadcast or media production or-
ganisation, it is the production department that creates the product that
the organisation sells, and the operations department that manages the
logistics of getting the product to the intended market. In each of the de-
partments in a large broadcast organisation the skills are different but each
set of skills is equally important to the organisation’s wellbeing.

xxiv



A range of operator skills

Figure 4: Large Outside Broadcast Audio Mixer 2012

In today’s complex production environment, where technology is being
pushed to its limits by the needs of the production, the creatives and tech-
nologists must work together to realise the product. For example, Julina
Tatlock, a producer and director of VR movies, describes how it is essential
that: “the creative team has to work with the technology team, . . . and
understand that we don’t know, and they don’t know, and so you work
together to make it excellent.”19 It is not that engineers or technologists
need to become creatives or vice versa: it is that the differences between
their skills can be used within a team context to realise projects that neither
contributor could achieve on his or her own.

A range of operator skills

Taking just the audio department, the range of operator skills required is
considerable.

In the operations or production department, the skills entail capturing
the sound and manipulating it to produce a recording. This recording may

19Ankeney, Jay (2018) Julina Tatlock Tells SMPTE Attendees to Combine Cre-
atives and Technologists. The Broadcast Bridge https://www.thebroadcastbridge.

com/content/entry/12266/ Accessed 27 October 2018

xxv

https://www.thebroadcastbridge.com/content/entry/12266/
https://www.thebroadcastbridge.com/content/entry/12266/


Preface

be transmitted, as in the case for broadcast radio; made into recordings for
sale; or combined with film or video.

In production the skill-set specifically related to the capture function
involve selecting appropriate microphones for the task; placing them where
they will appropriately collect the required sound and reject any noise or in-
terfering sounds; and routing the microphone signals to the mixing console
or recorder. If blending the sound from many sources is required, then the
sound recordist must operate mixing consoles or digital audio workstations
of varying complexity to suitably blend the multitude of signals into a co-
herent sound-scape. Underpinning this skill-set is an understanding of the
physics of sound; knowledge of operational procedures and the operational
functions of the recording and signal processing equipment; and an artistic
understanding of the content being recorded. While the physical proper-
ties of sound and equipment operation are largely common to all forms of
recording, albeit with different levels of complexity, the understanding of
the content is very different for different types of content. Recording sound
for film or video is different from recording stage drama or radio plays;
large concerts have different requirements than small venue sound rein-
forcement; which is different from recording multi-track audio for recording
release or for classical music recording. The content understanding relies on
understanding the characteristics of the performance being captured. For
music recording it helps to be a musician or at least appreciate the needs
of musicians in performance; for drama or film it helps to have a dramatic
background in the theatre or radio; for film or game sound some special
effects experience would seem appropriate.

The Transmission area involves a different set of skills, less content ori-
ented and more related to the distribution and quality control of signals.
Signals leaving the production environment can be regarded as complete
and finished productions, but in a large production or broadcast facility,
programme must be routed from a multitude of storage devices or servers
to destinations within the complex or to outside destinations via commu-
nication facilities. In this role, knowledge of the content is less important
than understanding the technical issues that can arise from transmission
and in overall quality control. Patching signals from one place to another
requires an understanding of the network architecture; quality assurance re-
quires that the operators need to understand the operational processes that
can impact on quality – frequency limitations in multiple stages of pro-
cessing, interfering signals, and so on; managing the playout times needs
an understanding of playout systems and schedules; managing the ingest
of programme needs an overview of bearer links, communications channel
interfaces, and even satellite links.
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Outside broadcasting and location sound or vision produces a whole
new set of possibilities and challenges. The environment is often poorly
controlled; equipment might be unfamiliar or controlled by others; and
to solve problems one needs to be versatile (be a “Jack of all trades”). A
similar set of skills would be useful in a small studio or free-lance operation.
In this context, the operator needs to be flexible, and experienced – this is
not a job description for a beginner.

While the above job descriptions fit the paid workforce, there is another
way into the industry: one that has become easier with the technological
change mentioned above. With just a laptop computer or tablet, a micro-
phone and some simple audio editing software anyone can record reasonable
quality sound, and learn how to overcome some of the problems that the
novice will almost certainly encounter. A smart phone can record video.
However, the sound captured with a simple video camera can be improved
with a separate microphone connected to the camera, or recorded separately
on the computer and synchronised later. With some free software, novices
practice double system sound synchronisation, a skill most film editors need.

A person starting a musical career performing for family and friends will
acquire some recording equipment to support practice. As a career devel-
ops, necessary sound reinforcement or mixing equipment will be added to
the equipment needed to move into semi-professional or professional work.
Dramatic theatrical experience results from engagement with amateur the-
atrical societies.

Starting as an amateur one can learn a lot about the practice of music,
performance, presentation and performance support technology. Many suc-
cessful performers and production operators have started in just this way
– gaining their experience while still young and at the amateur level where
the inevitable mistakes provide learning experiences, but are not career-
stoppers.20

This study

This study is about fleshing out the bones of the observations above, and
bringing our understanding of the current industry practice up to date.

20For examples see: Stewart, Andy (2018) Meeting Report: June 2018 –
Andy Stewart on Recording http://www.aesmelbourne.org.au/2018/06/10/

meeting-report-june-2018-andy-stewart-recording/#more-2665 Accessed 10
June 2018//See also: Georges, Phil (2018) Meeting Report: October 2018 –
Phil Georges on Live Sound. http://www.aesmelbourne.org.au/2018/10/20/

meeting-report-october-2018-phil-georges-audio-live-tv-sport/#more-2804

Accessed 21 October 2018
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The study begins with a literature review to understand the historical
background that defines or models the practices we see today. In partic-
ular, this historical underpinning addresses the education and industrial
background leading to current courses (See Chapter 1).

This historical background is then modified by a summary of the courses
available in Victoria that attempt to meet the perceived training need based
on the Victorian Tertiary Admission Centre course guides (See Chapter 2).
Further, there is a desk audit of the Bureau of Statistics Job classifications,
current award conditions and a desk audit of the jobs available in the market
See (Chapter 3).

An on-line survey of the skills abroad in the industry forms the basis for a
practice analysis and complements the desk audits. The survey can then be
used to explore the current praxis, to compare with the observations in the
literature review. This survey consists of three basic parts: a demographic
data survey that describes the distributions of education and experience
across the industry; a survey of the skills that each respondent routinely
uses; and finally, the skills that the respondents believe are important skills
to have even though they may not be used frequently.

The methodology chapter describes the analysis processes in detail (See
Chapter 4). The demographic data is analysed via a descriptive statistics
approach. The Likert-like part of the survey is analysed via a Rasch anal-
ysis that can assign difficulty to the acceptance of a particular skill item.
This approach facilitates a ranking of the difficulty of the list of task items,
and also enables a “differential item analysis” to show how skill sets dif-
fer in different occupational classes. Detailed item analysis illustrates the
relevance of the skill-sets in describing the job roles as a practice analysis.

Finally, all of these sources of data are brought together to generate a
picture of the audio industry as it is today, as the basis for providing guid-
ance for those who wish to enter the industry; those seeking appropriately
skilled people; and those who wish to develop the skill-sets to support the
“audio” industry.

Thus there are three questions that make up the study “research ques-
tion”.

• What courses are available to develop a suitable background to pre-
pare one for a career in the audio industry?

• Where and what kind were the typical jobs one might aspire to in the
audio industry?

• What skills did one need for particular occupations, and how does
this relate to selecting appropriate courses?
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This study

These questions require a substantial background before they can be rea-
sonably answered, hence the historical perspective taken in the early stages
of the literature review. These historical references provide some definitions
of institutions and practices that are apparently poorly understood by the
general public.

Please join me on this journey.
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1 A short history of training models

1.1 In the beginning. . .

As long as humans have been around there has been education and training
of a kind.1 As much as seven thousand years ago in ancient civilisations
scribes recorded events that honoured the king, emperor or pharaoh. How-
ever, only a select few ever gained access to the formal education that was
available and necessary to perform these tasks. Sons of rulers and their
senior administrators were the most likely to become literate and numer-
ate. They in turn would become the scribes, administrators and leaders of
the society. There was also a strong religious component in this access to
education: many of the scribes were of the priestly class in the society, and
they jealously guarded their position by tightly controlling who had access
to the education they could provide.

Even hunter-gatherer societies from the earliest times until now train
their youngsters in the skills needed if the society is to survive: how to
make tools; how to hunt for food; how to protect the group; how to gather
seasonal food or find water; and so on. In these societies the older men
take the young boys under their tutelage, while older women introduce the
girls to “women’s business”. Children in early hunter-gatherer groups in
their play emulated the behaviour of their parents. As they grew older,
they accompanied their parents as they carried out their work providing
for the needs of the families in their group. As they moved from childhood
to adulthood, they often had to demonstrate in rites of passage that they
were capable of carrying out their roles in the society.

As society moved from the hunter-gatherer mode to an agrarian society,
life practices changed. Now family groups were fixed in a stable location
around which they grew crops and herded animals. The skill-set changed
too. No longer was it necessary to survive in a changing nature: farms
were a stable source of food, and eventually through trade, of income. This

1See https://en.wikipedia.org/wiki/History_of_education. Accessed 5 Octo-
ber 2016
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1. A short history of training models

meant that children had to contribute to maintaining the farm and the work
changed to be largely of that of labourers working on the family farm, or
in servitude to the Lords who owned the serfs and the land on which they
laboured.2

Before the nineteenth century there were two other paths to education
for those not endowed to be able to attend schools. Most tribal groups,
city states or empires needed a military. Young men would be trained in
military arts, physical fitness and endurance, and the special skills of war.
Other poorer or middle class boys would become apprenticed to their father
or to another tradesman until they could demonstrate the skill in their craft
to be able to ply their trade independently.

As civilisation spread, the range of skills taught in schools increased.
In Greece, for example, at about 350 years BC subjects included drawing,
painting and sculpture, and later rhetoric, mathematics, geography and
so on. The Greek schools of Aristotle and Plato also taught logic and
reasoning skills. The Romans evolved an education system that consisted of
several levels, much as our education system is structured now. Progression
through this schools system was by demonstrated ability rather than by
time served.

In the middle ages in Europe, monasteries provided access to learning
in writing, theology, arts, law and medicine. These monastic schools, with
their emphasis on considered scholarship, became the foundation of what
we would recognise as primary schools, secondary schools and later as uni-
versities supporting tertiary scholarship. Most of these monastery-based
schools in Europe taught the liberal arts, mainly in Latin, and had as their
focus theological issues. They were mainly funded by the churches who pro-
vided the accommodation, or later by philanthropic endowment by wealthy
aristocracy.

Feudalism in the early part of the medieval period meant that an indi-
vidual could not stand up to the feudal Lords and land-owners.3 However, if
groups of like-minded people gathered together, the weight of numbers gave
voice to the discontent about the excessive taxes that the land-lords levied
on tradesmen. By joining a brotherhood or association to which they paid
a subscription, the guild supported the tradesmen in times of illness and in
disputes with the feudal Lords. In return, the tradesmen (or merchants in
the merchant guilds) accepted the authority of the guild to set prices for

2Gray, P (n.d.) A Brief History of Education. https://www.psychologytoday.

com/blog/freedom-learn/200808/brief-history-education. Accessed 10 October
2017

3See http://www.medieval-life-and-times.info/medieval-england/

medieval-guilds.htm. Accessed 9 October 2016
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1.1. In the beginning. . .

their work; regulate working hours; inspect work to ensure the quality of
guild members’ work; direct the kinds of training and professional devel-
opment a guild member would undertake; and limit the number of guild
members who could reach the level of Master in the craft, thus protecting
the workplace from undue competition. This regulation of the trade work-
place meant that the customers had a fair price to pay for the tradesman’s
services, and quality of the work was assured.

In addition to looking after the guild members, guilds also supported
the community in which they operated. Guild members would help to
build public buildings for the community such as churches and meeting
halls, or walls to protect the town. They also supported the construction
and operation of secular schools in their communities.

Guild members passed through many grades of skill on their journey in
the craft:4

• Apprentice

• Journeyman (plying his craft independently – still applies in France
and Germany)

• Master (able to operate his own business and employ craftsmen and
apprentices)

A lad became apprenticed to a Master craftsman in his early teens. He
worked under the Master’s supervision for no wages, but was provided with
lodging and food during his five to nine year apprenticeship. At the end
of the apprenticeship period, the apprentice could take the Journeyman’s
examination to be able to work independently of his Master, and charge for
his labour and skill according to rules set by the guild.

In his own time and after three to five years of experience as a jour-
neyman, he would “produce a sum of money” and complete an example of
work that would demonstrate the level of skill that he had achieved. The
guild would then consider the “Masterpiece” to determine whether the ap-
prentice had reached a level of skill that would entitle him to the grade of
Master.5 We see echoes of this model of learning in our modern description
of a fine art painter’s masterpiece as he moved from the studio of a Master
to independent commissions. We also see this in our modern description

4https://en.wikipedia.org/wiki/Guild. Accessed 25 August 2017
5Master Craftsmen. https://en.wikipedia.org/wiki/Master_craftsman. Ac-

cessed 10 October 2017
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of a “Master Mariner” as being qualified to be a captain of a large ship in
international waters.6

Master craftsmen could take on an apprentice. In addition they often
took up leadership roles in their community as part of their civic duty.
Later, Master craftsmen took senior positions in large companies.

In Christian Europe, higher education was mainly constrained to cathe-
dral or monastic schools where the monks and nuns taught the skills needed
to be clergy or administrators. There is evidence that this practice of ed-
ucation existed from about the sixth century on, where the schools were
centred on the monasteries and mostly taught liturgy and prayer. It was
supported by the Roman church as a means of generating the clergy needed
to spread the gospel to far flung parts of the empire. However, by the
twelfth century, leaders of the church formalised the learning system into
the cathedral schools. These cathedral schools changed the focus to in-
clude studies of Canon law, theology, and the secular subjects of dispute
resolution, administration, and accounting.7

Similar centres of learning evolved in the Islamic world, and in China
and the Indian subcontinent. In 830 the “House of Wisdom” in Baghdad is
reported to have contained a large publicly accessible library. In Cordoba
in Andalusia (now part of Spain), the Caliphate of Al-Hakim the second
built in 961 to his death in 976 a repository of knowledge that extended to
over 400,000 documents that was open for scholarly research to Christians
and Jews, who were the majority cultural groups in the late 900s as well as
the ruling 10% Muslims controlling the Caliphate for whom the knowledge
base was intended.8 The multi-cultural scholarship and dissemination of the
knowledge that this scholarship produced made the Arabs the knowledge
leaders of the middle ages. These scholars translated texts from Greek and
Latin, and from Arabic into these languages. They imported the Indian
numbering system to replace the Roman numerals, thereby establishing
the basis for modern science. They developed the beginnings of medical

6The Master Mariner designation originated at least by the thirteenth century to
indicate that the holder of that designation was a “Master Craftsman” in the guild
of mariners. In common terms today, to gain an unrestricted licence one must have
a degree and several years experience as a deck officer on large ships operating in
international waters. https://en.wikipedia.org/wiki/Master_mariner. See also
http://www.mastermariners.org.au/about/membership Accessed 24 July 2018

7Medieval Universities. https://en.wikipedia.org/wiki/Medieval_university.
Accessed 5 October 2017

8See https://en.wikipedia.org/wiki/Caliphate_of_C%C3%B3rdoba. Accessed 5
October 2017
See also The Ascent of Civilisation: The Arabs, ZDF (2016) Broadcast SBS on 1 October
2017
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1.2. Medieval universities

science, astronomy and various manufacturing processes. A record of this
importation of the Indian knowledge was created in the eleventh century
by Said al-Andalusi.9

The Aztecs and the Incas too had systems of education that passed on
their culture and systems of governance to their societies.

1.2 Medieval universities

Universities emerged from these cathedral schools as “Guilds of Masters”
or “Guilds of Students” or “Guilds of Masters and Students”. These uni-
versities were characterised differently from the previous cathedral schools
in that they taught the higher subjects of Theology, Law and Medicine;
selected or invited students from everywhere; and that the subjects were
taught by many Masters qualified in those subjects.10

The earliest and pre-eminent universities were in Bologna (1088) known
for teaching law; Paris, (1150) teaching Arts and Theology; and Salerno
(1077) for Medicine.11 Masters trained at each of these universities moved
throughout Europe to establish the newer secondary universities between
the eleventh and fourteenth centuries. Oxford University was founded in
1096, and Cambridge University in 1209, for example. The secular and in-
dependent nature of the English universities, Oxford and Cambridge, and
the fact that they were supported by the Crown and the State, were instru-
mental in these universities surviving the Dissolution of the Monasteries in
1538 by Henry VIII.

By the thirteenth century almost half of the senior office bearers in the
church were degreed masters, and over one third of the second level offices
were occupied by masters. By the sixteenth and seventeenth centuries,
universities were at the centre of the scientific revolution of the time. Lu-
minaries such as Copernicus, Galileo, Tycho Brahe, Kepler, and Newton
were all products of the university system.

9Kumar, A. (nd) What Eleventh-Century Spain Knew About Indian Sci-
ence and Math https://www.infinityfoundation.com/mandala/t_es/t_es_kumar_

spain_frameset.htm. Accessed 5 October 2017
10Rashdall, Hastings. (1895) The Universities of Europe in the Middle Ages, 1, Ox-

ford: Clarendon Press, pp. 9, 17–18. Accessed 6 October 2017.
11Medieval University Op.cit, and https://en.wikipedia.org/wiki/Schola_

Medica_Salernitana. Accessed 6 October 2017
See also: Davis, G. (2005) Growing Esteem: Choices for the University of Melbourne
University of Melbourne, Melbourne, Pp 3-5. http://www.ausicom.com/filelib/PDF/
ResearchLibrary/Melbourne_Uni_growingesteem.pdf Accessed 17 November 2018
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1.3 The end of feudalism

The end of feudalism and the rise of industrial society didn’t improve the
lot of children. Landowners and industrialists used children (and their un-
educated parents) as cheap labour. Charles Dickens described the plight of
these downtrodden people in his novels written in the nineteenth century.
He was writing from his own experiences of the time, having been sent to the
workhouse in Chatham in Kent after his father had been jailed for defraud-
ing the payroll at the Naval Dockyards.12 But this time was not as bleak
as Dickens suggests. The rise of Protestant religions in the Reformation
produced an ideology that it was beneficial that children could understand
the scriptures. However, to be able to understand the scriptures, one had to
be able to read, so the Lutherans developed a schooling system that would
bring about that end. By the end of the seventeenth century Germany had
introduced a system of compulsory education, but the schools were run by
the Lutherans, not by the government. Similarly, the Puritans when they
arrived at Massachusetts in the mid seventeenth century also saw value in
having their people being able to read scripture, and thus became the first
colony to mandate schooling for their children.13

By the mid eighteenth century primary education was about basic lit-
eracy and numeracy and secondary education was in “Grammar” schools
teaching mainly Latin grammar. However, the increasing dependence on
science, engineering and navigation meant that vocational secondary schools
emerged that developed a pool of skills to serve the needs of the rapidly
emerging industrial society.

The academy that Benjamin Franklin helped found in 1751 was
the first of a growing number of secondary schools that sprang
up in competition with the Latin schools. Franklin’s academy
continued to offer the humanist-religious curriculum, but it also
brought education closer to the needs of everyday life by teach-
ing such courses as history, geography, merchant accounts, ge-
ometry, algebra, surveying, modern languages, navigation, and
astronomy. By the mid-19th century this new diversification in
the curriculum characterized virtually all American secondary
education.14

12Lansbury, C. (1972) Dickens, Charles (1812–1870). MUP. Australian Dictionary of
Biography, Volume 4. http://adb.anu.edu.au/biography/dickens-charles-3409.
Accessed 10 October 2017

13Gray, Op. cit.
14Guisepi R. (n.d.) The History of Education. http://history-world.org/

history_of_education.htm. Accessed 10 October 2017
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1.3. The end of feudalism

In England before the nineteenth century there was little or no schooling
for most people. Of course there was schooling for those who could afford
it, through schools like Eaton, Harrow and Westminster, but these schools
were inaccessible to all but the wealthiest members of the ruling classes. For
everyone else there were schools run in local communities by churches or
charity groups (interested in proselytising), wealthy local benefactors who
saw benefit in educating their local workforce, or small schools run as a
business for the teachers.15

These primary schools catering for children between the ages of seven
and eleven were often poorly attended. In the country, parents needed
the children at home to attend to chores around the farm, particularly at
peak labour times such as harvest time, or to look after younger children
while both parents worked. In the cities, parents relied on the children’s
income to survive so schooling was an unaffordable luxury. Even today, as
in these earlier times, the long school holidays still coincide with peak times
requiring labour on the farm, though the need for such breaks in schooling
has long since passed.

The primary schools before the nineteenth century resulted from the
beneficence of individuals or groups who could see benefit in providing such
education. In the early nineteenth century the government subsidised these
schools, but they were by no means universal. However, in 1870 the English
Parliament passed the Education Act which made education compulsory for
all children between seven and eleven and the government and benefactors
began to build primary schools across England.

The Act allowed voluntary schools to carry on unchanged, but
established a system of ‘school boards’ to build and manage
schools in areas where they were needed. The boards were lo-
cally elected bodies which drew their funding from the local
rates. Unlike the voluntary schools, religious teaching in the
board schools was to be ‘non-denominational’. A separate Act
extended similar provisions to Scotland in 1872.16

The industrial revolution meant that adults worked in industrial plants
(mills and manufactories) in the city, so very young children from the ages of

15Schooling before the 19th Century. (n.d.) http://www.parliament.uk/about/

living-heritage/transformingsociety/livinglearning/school/overview/

before19thcentury/. Accessed 11 October 2017
16The 1870 Education Act. (n.d.) http://www.parliament.uk/about/

living-heritage/transformingsociety/livinglearning/school/overview/

1870educationact/. Accessed 11 October 2017
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1. A short history of training models

two to six needed minding in “infant schools”.17 The model for this stage of
education took its lead from the “kindergarten” common in industrialising
Germany. These infant schools were mainly “child minding” schools but
the opportunity was not lost to begin an introduction to the elements of
reading, writing and arithmetic appropriate for their age, and in the midst
of physical activity (play and dancing), music and socialising.

Working people too needed to educate themselves. A lack of skilled
people in the manual practices in the industrial revolution also presaged
a need to train these skilled workers. Dr George Birkbeck, a university
lecturer, physician and professor of natural sciences, saw that many people
attending his lectures were asking questions about the apparatus he used in
his lectures. He also found that he had difficulty getting people who could
build his apparatus. He began giving free public lectures to working people
on Saturday evenings in Glasgow between 1800 and 1804.18 Birkbeck’s lec-
tures morphed into the establishment of philanthropically funded institutes
in which “Mechanics” (workers in the mechanical industries) could borrow
books from the public lending library and attend free public lectures in the
arts, science and technology. These “Mechanics Institutes” in addition to
providing a basic education also provided training in necessary technical
skills. By the 1820s, “Mechanics Institutes” spread through Scotland. Af-
ter Birkback moved to London, he was instrumental in establishing similar
Mechanics Institutes in London in the early 1820s. These institutes spread
throughout England providing a path to education for working men, and
later aiding in the education and emancipation of women. By 1850 there
were more than 600 such Mechanics Institutes in England and Wales build-
ing a skill base for the emerging industries. Within a few years, Mechanics
Institutes spread to Australia, rising to over 1200 such institutions, “wher-
ever a hall, library or school was needed.”19

Mechanics Institutes were so important and popular that the halls were
among the first to be lit by gaslight so readers could attend classes and
use the library at night after work. Over time, the Mechanics Institutes
evolved. Some just disappeared. Others became lending libraries operated
by local councils and were absorbed into the facilities provided for their

17Gillard, D. (2011) Education in England: a brief history. http://www.

educationengland.org.uk/history/chapter02.html. Accessed 14 October 2017
18(2017) George Birkbeck. https://en.wikipedia.org/wiki/George_Birkbeck.

Accessed 28 October 2017 see also: Smith, M. K. (1997) George Birkbeck and the
London mechanics institute. https://web.archive.org/web/20100817042028/http:

//www.infed.org/walking/wa-birb.htm. Accessed 28 October 2017
19(2017) Mechanics’ Institutes. https://en.wikipedia.org/wiki/Mechanics%27_

Institutes. Accessed 28 October 2017
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1.4. Higher technical education and the Industrial Revolution

constituents. Others became or were absorbed into colleges or universities.
One can still find Mechanics Institutes’ halls around Victoria and a few are
still providing public library services, or are available to the community as
a public hall administered by local councils.

1.4 Higher technical education and the Industrial

Revolution

The need for skilled people in the rapidly industrialising cities in England
in the late nineteenth and early twentieth centuries (the late Victorian and
early Edwardian periods) led to the development of civic institutions dedi-
cated to providing vocational studies, as distinct from the main universities
of the time which concentrated on divinity and the liberal arts. These so
called “Red Brick” colleges were open to anyone with the aptitude and de-
sire to acquire specific vocational skills such as medicine and engineering.
They were modeled on similar vocational colleges in Germany, which char-
acterised their study by “real world” experiences. These Red Brick colleges
achieved full University status before the First World War.20

While the original universities tended to emphasise the skills necessary
to provide governance in the emerging nation states or the church, they
were not entirely restricted from studying the sciences. From the tenth
century, preparation for entry to university included studies of the natural
sciences alongside the language and rhetorical skills needed to lead organi-
sations. In the period between 1450 and 1650 more than 80% of the people
included in the dictionary of Scientific Biography were university trained,
and 45% held university posts.21 Contributors to the sciences included
Galileo, Newton, and Rutherford among many others. The characteristics
that distinguished universities from other learning organisations were: the
emphasis on self directed scholarship and research; the awarding of degrees
(Bachelor in Northern Europe, and Doctorates in Southern Europe); and
teaching based on the evidence as it was known at the time. In contrast,
the “Colleges of Advanced Education” (“Institutes” or “Academies”) fo-
cussed on propagating the collected “knowledge” to prepare graduates of
these institutions for their increasingly technological vocations.

The mining industry has long been a source of technical education too.
In the beginning of the eighteenth century there was a need for specialised

20Red brick university. https://en.wikipedia.org/wiki/Red_brick_university.
Accessed 17 October 2017

21University. (2017) https://en.wikipedia.org/wiki/University. Accessed 25
October 2017

9

https://en.wikipedia.org/wiki/Red_brick_university
https://en.wikipedia.org/wiki/University


1. A short history of training models

set of skills not being provided by the cloistered universities of the time fo-
cussed as they were on classics, religion and the law. In Hungary in 1735, an
institution of technology was created to train specialists of precious metal
and copper mining to meet the needs of Hungary’s emerging industrialisa-
tion. Institutes of Technology focussed on providing Science, Technology,
Engineering and Maths (STEM) programmes, some leading to the award of
degrees, but many offering just lower level qualifications like certificates or
diplomas. In the UK these were often called “polytechnics” named after the
“École Polytechnique, an engineering school founded in 1794 in Paris.”22

Britain’s first Polytechnic, the Royal Polytechnic Institution
later known as the Polytechnic of Central London (now the Uni-
versity of Westminster) was established in 1838 at Regent Street
in London and its goal was to educate and popularize engineer-
ing and scientific knowledge and inventions in Victorian Britain
“at little expense.” The London Polytechnic led a mass move-
ment to create numerous Polytechnic institutes across the UK in
the late 19th Century. Most Polytechnic institutes were estab-
lished at the centre of major metropolitan cities and their focus
was on engineering, applied science and technology education.23

The first “School of Mines” was established in Frieberg, Germany in 1702
to prepare people to work in the rich copper mines. Other schools followed
throughout Europe in the following century and a half. As mining declined
in Europe in the middle of the nineteenth century, gold rushes in the US
and in Australia meant the creation of Schools of Mines in those countries.
In Australia, the first such school was in Ballarat in 1870, followed by
Bendigo in 1873, Adelaide in 1888, and in Western Australia at Coolgardie
in 1902. In the twentieth century, these schools in Australia merged into the
Colleges of Advanced Education whose focus was on engineering, science,
and technology 24

By the 1850s, the ideas established through the mechanics institutes
were spreading to a larger community. In London, “Frederick Denison
Maurice . . . became convinced that before obtaining universal suffrage it

22(2017) Institute of technology. https://en.wikipedia.org/wiki/Institute_of_
technology. Accessed 29 October 2017

23Op.Cit. https://en.wikipedia.org/wiki/Institute_of_technology
24Grimsey, E. (2002) Schools of Mines Past Present and Fu-

ture. https://www.ausimmbulletin.com/app/uploads/2015/11/

Grimsey-2002-Schools-of-mines-past-present-and-future.pdf. Accessed 26
October 2017
See also http://www.adelaidecityexplorer.com.au/items/show/89
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would be necessary to improve the quality of working class education.”25

Rev. Maurice was a Presbyterian theologian whose ideas about bringing
education to the lower classes and the universality of access to education
brought him into conflict with his University superiors. He championed the
idea that his Christian Socialist ideals could “provide a liberal education for
Victorian skilled artisans to counter what its founders saw as the failings in
practice of the social theory of Associationism . . . ”26 At first, the teachers
in this college came from the local university, but soon the teachers were
students who first became associates, and then took over teaching duties.
Students and teachers of the Great Ormond Street Working Man’s Col-
lege described how the college provided a social environment as well as an
academic education. The Working Man’s College was about changing the
whole of society: it was an educated society that could make good decisions
as they contribute to the growth of society as a whole.27

In Sydney there had been a Mechanics School of Arts (another name
for a Mechanics Institute) but these classes were being mainly attended by
middle class workers seeking better education about science and technology
in a rapidly industrialising society, not by the working class who needed
the technical skills to support industrial development. For the next forty
years protagonists argued over who should pay for the new college, and
who should administer it. Finally though, the Trades and Labour Council
and the Mechanics School of Arts agreed that the Working Man’s College
would be accommodated in an expanded Mechanics School, but there was
still disagreement over who should administer the new college. Eventually,
some three years later, the government took control of the funding and ad-
ministration through the newly formed Department of Public Instruction.28

Francis Ormond was just fifteen when he arrived with his family on
his father’s ship in Port Philip District. His father opened several hotels,
and bought a small sheep farm which Ormond managed from the age of
sixteen. It was a propitious time for sheep farmers in Melbourne as they
were providing meat to the flood of miners heading for the nearby gold
fields in the 1850s gold rush. By the time Ormond was in his thirties, he

25Simkin, J. (1997) Working Men’s College http://spartacus-educational.com/

EDworking.htm. Accessed 28 October 2017
26(2017) Working Men’s College. https://en.wikipedia.org/wiki/Working_Men%

27s_College. Accessed 28 October 2017
27Llewelyn Davies (1904) The Working Men’s College 1854-1904 https://ia600200.

us.archive.org/25/items/cu31924062246370/cu31924062246370.pdf. Accessed 28
October 2017

28Dunn, M. (2011) Technical and Working Men’s College. http:

//dictionaryofsydney.org/entry/technical_and_working_mens_college. Ac-
cessed 28 October 2017
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1. A short history of training models

was a very wealthy man. He made sure that the children on his prop-
erties received an education, and participated in the social institutions of
Melbourne. His philanthropy included the Toorak Presbyterian Church; St
Paul’s Cathedral; the Blind Institute; Ormond College at Melbourne Uni-
versity; Working Man’s College; Gordon Technical College; and the Ormond
Chair of Music at Melbourne University. His philanthropy was directed by
his belief in educating the masses, and by providing endowments mostly
when others also contributed. In establishing the Working Man’s College
in Melbourne he was supported by the Trades Hall Committee and by the
State government.29

In establishing his ideas about education Ormond studied the emerging
practices in England. He was particularly impressed with Birkbeck’s ideas,
and with the Great Ormond Street Working Man’s College, and sought
to bring these models to Melbourne. Despite Ormond’s prominence in
Melbourne Society, his ideas were not universally received. He was seen
as something of an interloper in Melbourne’s society, trying to “buy” his
status. Despite this social ostracism, he worked assiduously to bring his
ideas to fruition, and succeeded in gathering the matching contributions to
support his philanthropy. Later he rose to become a member of parliament,
and a highly respected member of his peer group.

Technical education did not grow, to any significant extent, from
the needs of industry and agriculture. Members of the ‘trades’,
and some of the early unions, were certainly interested in tech-
nical aspects of their work, as early runs of engineering and
building trades journals at the Melbourne Trades Hall still indi-
cate, and the Artisans’ School of Design, started in the Trades
Hall in Lygon Street in 1869 or 1870, has claims to be considered
as Australia’s first technical school; but interest by the labour
movement in technical education was not the major factor in
its development. Technical education grew, above all, from a
conviction from ‘above’, from the firmly-based, confident and
increasingly prosperous middle classes, that the ignorance of the
working man, and his lack of opportunity, struck at the roots of
social order.30

Until 1870 privately endowed schools in Victoria provided an elementary
education for those who could afford it. “Ragged children”, or the children

29Murray-Smith, S. & Dare, A. (1987) The Tech: A centenary history of the Royal
Melbourne Institute of Technology. Pp. 3-6.

30Murray-Smith & Dare, Op. cit. Pp. 5-6.
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of the poor working class, attended schools where they or their parents
wouldn’t be judged. Attendance for these students was sporadic as they
were often needed to contribute to the family income. Primary education
for the working class was poor. It was the middle class who sent their
students to church schools or smaller private schools run by lay teachers.

Victoria’s Education Act 1872 broke new ground. Government,
on behalf of the community, took responsibility for educating
all children and young people. The largest education building
program ever seen in this country began in 1872 when education
was proclaimed free, secular and compulsory.31

The ‘free, secular and compulsory’ Education Act 1872 cast pri-
mary education in a mould that would last for over 100 years:
it created a department of education under a Minister of the
Crown, withdrew effective power from local authorities and par-
ents, withdrew State aid from church schools, centralised re-
cruitment, training and dispersal of teachers, separated secular
from religious instruction, abolished fees and mandated atten-
dance for children between the ages of 6 and 15.32

Most Protestant schools concentrated on providing secondary educa-
tion, because the State run schools only taught to grade 8 where the grad-
uate was awarded the “Merit Certificate”. This level of primary education
was enough to sit for the public service entrance exams or to gain entry
into other white collar work, but not high enough to gain University en-
trance. Only those wealthy enough, or clever enough to gain the award of
a State scholarship, to complete a course of secondary education through
private secondary schools and public schools could hope to gain university
entrance.33

However, the depression of the 1890s had a chilling effect on the educa-
tion system. Buildings deteriorated, curriculum stagnated, teachers became
demoralised, and student numbers fell because they were needed to support
their families. To save money, the school leaving age was reduced to 13,
and then raised again to 14. Mechanics Institutes, that had provided after

31History of Education in Victoria. https://www.bastow.vic.edu.au/about-us/

history-of-education-in-victoria. Accessed 31 October 2017
32Education, Primary. http://www.emelbourne.net.au/biogs/EM00506b.htm. Ac-

cessed 31 October 2017
33Murray-Smith, S. (1966) A history of Technical Education in Australia. https://

minerva-access.unimelb.edu.au/bitstream/handle/11343/36092/269665_final.
Accessed 1 November 2017
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1. A short history of training models

work education for the working men who wanted to improve themselves,
were similarly ravaged.

After federation in 1901 the situation remained the same for some time.
The need for a secondary education of any kind was deprecated for the
masses, and technical education was left to the surviving schools of mines,
agriculture and other specialist technical disciplines relating to the industri-
alisation of the now leading State in the newly minted country, Australia.
For those completing their primary education, there was a gap between
their understanding at graduation and the entry knowledge assumed in the
technical colleges and institutions. This “gap” was ameliorated by pro-
viding introductory classes in mathematics, technical drawing, science and
other technical subjects in the technical colleges’ courses.

In 1911, the Victorian Parliament passed an Act that permitted the
establishment of secondary schools under similar conditions to the com-
pulsory primary schools that had become well established in the preceding
decade. This Act also introduced the concept of State run secondary techni-
cal schools that could fill the gap between primary schools and the technical
colleges.34

The two decades leading to the First World War were times of turmoil
in the education community in the colony, and after federation the State
of Victoria. There were many divergent views about the importance and
relevance of education. Mining was declining in importance, and student
numbers in the schools of mines were declining, To sustain relevance, they
broadened their curriculum to include other industrial skills and a broader
secondary level support. Publicly funded Mechanics Institutes were in de-
cline, despite the support they had among middle classes who thought it
was a social benefit to raise the education levels of the working classes.
Unions in defending their effective monopoly over trade training through
apprenticeships argued vociferously against the growth and proliferation of
technical institutions and for the unions’ role as trainers through appren-
ticeships. Employers expressed some concern that educated boys would be
more expensive and so impact the viability of their businesses.35

Eventually, the State Government of Victoria moved to end the turmoil
when it legislated to create a state-owned and managed secondary education
system. There followed a period of construction as the secondary schools
were built, and the teachers’ colleges to provide a stream of the necessary
teachers to staff the new secondary schools. Most of these secondary “high”

34Murray-Smith, Op. cit. P.773-4
35Murray-Smiths’s 1966 thesis carefully examines the primary sources that form the

basis of this and the next few paragraphs in this section.
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schools aimed to prepare students for the Intermediate certificate, the Leav-
ing certificate, and Matriculation into university. But the subjects taught
in these secondary schools were those suited for preparation for university
entrance. Not every student was interested in, nor capable of, reaching this
high attainment. There was a need to provide for learning of a more practi-
cal bent: both to address the needs of the students; and to build a skill base
for the rapidly emerging industrial environment. The legislation allowed for
the development of secondary technical schools, whose curriculum included
such classes as woodwork, metalwork, electrics, plumbing and carpentry
and joinery. The aim though was not to compete with apprenticeships for
trade training. Rather it was to provide a preparatory base of basic science
and technology on which the apprenticeships and technical colleges could
build.

The model that emerged formed the base for the secondary education for
the next fifty or more years. The new State secondary system was to operate
in parallel with the existing public schools and church schools. It was also
to have a centrally managed uniform curriculum enforced by inspectors and
externally set examinations. But it was not quite as expected. Instead of
a bifurcated secondary preparatory school branch and a technical school
branch, the head teachers tended to favour preparation for the university
exams over training for more technology related pursuits. Additionally,
the students voted with their feet. Instead of attracting the top students
to the technical colleges, they opted for the more academically rigorous
preparation for university. Thus the secondary technical colleges, where
they existed, were considered the poor cousins of secondary education. This
was because the cost of equipping them and staffing them with specialist
trade teachers was beyond what the budget could sustain in the initial
stages, and because secondary preparatory schools were given priority by
the government. It was in the years leading to the First World War that
demonstrated the importance of building a strong technological knowledge
base to support the rapidly growing economy. There was a great need to
meet the demand for technical skills, but the education system had not yet
met the need.

“The one great weakness of the industrial situation . . . lies in
the dearth of skilled labour which exists in Australia and New
Zealand”.36

Despite the clear need for technical education leading into the technical

36Morgan, Ben H. (1909?) The trade and industry of Australasia.. P. 72. Cited in
Murray-Smith, (1996) Op. cit.)
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colleges, secondary technical schools did not fulfil their promise in the early
years. While preparatory secondary education flourished, technical educa-
tion except in the technical colleges stagnated. Employers didn’t like the
changes to apprenticeships mandated by the State where apprentices had
to be allowed time during the day to attend technical school to ensure that
their education in the theoretical basics matched the experience they were
getting in the workplace. Secondary technical schools failed to provide a
sound preparation for the senior technical colleges. The growing industrial-
isation needed more manual labourers and machine operators than skilled
artisans. The First World War with its increased use of technology (rail,
armaments and munitions, and construction and civil engineering) began
to change the importance that technical skills were seen to hold, both in the
industrialisation of society in general, and in the industrialisation of total
war.

1.5 Universities between the wars

From the middle of the nineteenth century, the relationships between uni-
versities and colleges and their funding was changing. The early universities
were mainly funded by endowments or religious or industrial benefactors.
From the mid nineteenth century the State was taking a greater interest in
providing universal education at all levels and was exerting its influence by
introducing some funding, and by exerting some influence over curriculum
and external examinations which restricted some of the independence of all
but the largest universities. The experience in The First World War demon-
strated the “crucial function in producing both knowledge and expertise and
had to be expanded and coordinated by the State in the national interest.”37

However, the universities valued their independence and fought to sustain
it, and while the State was prepared to contribute funding, it preferred to
remain at arms length, providing guidance through peak bodies.

In war time, young men, both students and faculty, enlisted in the mil-
itary forces. Funding that would have otherwise gone to universities was
redirected to the war effort. Thus the capacity to generate an intellectual
graduate cohort was restricted. Those who did graduate had a bias in
their studies that had a military tinge. As the men went to war, women
increasingly took their places both in the workforce and in higher study
and research. By the 1920s, women had achieved a hitherto unprecedented
freedom and relative equality, with opportunity for education that would

37Vernon, K. (2004) Universities and the State in England, 1850-1939 pp. 220-224.
https://books.google.com.au/books?isbn=0713002352. Accessed 26 October 2017
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not have been available to them before the First World War. This female
emancipation continued in most countries after the war.38

During the First World War educational buildings and infrastructure
were also co-opted to support the war effort: being used as training colleges
for military officers; billets for servicemen; hospitals and rehabilitation cen-
tres for returning injured servicemen and women, and so on.

However, higher education institutions, particularly the technical col-
leges, assumed greater importance after the war in that they provided sup-
port for the demobilised servicemen as they returned to civilian life. In
the Working Men’s College in Melbourne, for example, 1500 demobilised
servicemen received vocational education in 1917-18.39

The First World War had shown that women could perform functions
that had hitherto been inaccessible to them. They became competent teach-
ers, doctors, engineers and farmers. They were also able to determine their
own path in life as a result of their emancipation.

The period in the 1920s was a golden time of economic growth. Electric
light and radio broadcasts into the home revolutionised home life. Sound
recording and motion picture film for entertainment became large indus-
tries. The automobile and the availability of petroleum fuels made travel
easier. The development of radio electronics, television and electronic con-
trol systems developed rapidly. Companies like Ford and Westinghouse
developed mass production methods building on the experience gained dur-
ing the war. This was a time of great enthusiasm, and even greater societal
change. Life in the home changed too: children now stayed in compulsory
education at least to the age of 15; women could work, although they most
often did not – because the old family values hadn’t changed all that much;
and work was becoming increasingly compartmentalised to expert technol-
ogists who developed the material goods, and the lower-skilled workers who
operated the production lines.

All of the good times came to a crashing end, however, in the Great De-
pression. Economies around the world failed: Germany saw hyper-inflation;
people in Britain and the US could not find work in manufacturing; in Aus-
tralia unemployment was high and with no social security safety net families
had to rely on charity to survive – and many families broke down completely,
or became homeless.40

38Donson, A. (2014) Schools and Universities. https://encyclopedia.

1914-1918-online.net/article/schools_and_universities. Accessed 26 October
2017

39History of RMIT. https://www.rmit.edu.au/about/our-heritage/

history-of-rmit. Accessed 30 October 2017
40The Great Depression http://www.australia.gov.au/about-australia/
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The “crucial function” of the technical education system was not fully
realised during the First World War, but by the Second World War uni-
versities and colleges were directed to contribute to the war effort. By
the end of the Second World War, universities and colleges were much less
elite schools for the few who could afford them, but part of the national
infrastructure strongly influenced by the needs of the State, and increas-
ingly responding to guidance from the State in the support for industry and
the economy. At the Working Man’s College in Melbourne, for example,
the Radio School taught over 20,000 communications specialists and 2,000
munitions specialists during the war.41

1.6 The aftermath of war

After World War 2 the baby boom and postwar immigration
precipitated a crisis in Melbourne’s schools. In the new sub-
urbs children were crowded into large classes in church halls and
other temporary accommodation until schools could be com-
pleted, while the old brick schools of the inner suburbs struggled
to accommodate large numbers of children from non-English-
speaking backgrounds. As high schools extended across the city,
primary schools, stripped of grades 7 and 8, no longer provided
their pupils’ total education experience. An acute shortage of
teachers saw married women cajoled to return to the classroom,
although without the benefit of permanent employment. The
1970s saw Melbourne’s primary schools transformed with a new
flowering of child-centred pedagogy, school-based curriculum de-
velopment, multiculturalism, a more genuine partnership with
parents, a more militant brand of teacher unionism and the
dedication of married women teachers who were readmitted on
a permanent basis in 1956.42

Once again, the war drained the education system of funds to develop
much beyond where they had been before the war. However all of the higher
education institutions provided retraining for the demobilised servicemen.
In 1954, the Working Men’s College was renamed the Melbourne Technical
College and was awarded Royal patronage for its work in education and in

australian-story/great-depression. Accessed 30 October 2017
41History of RMIT, Op. cit.
42Education, Primary http://www.emelbourne.net.au/biogs/EM00506b.htm. Ac-

cessed 31 October 2017
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the war effort, becoming the only higher education institution in Australia
to have such an honour. A few years later, in 1960, the college changed its
name again to the Royal Melbourne Institute of Technology (now RMIT
University).

Industry ramped up after the war. The war had shown that Australia
could produce aircraft, and that we could produce the machinery for war.
In 1947, General Motors started Holden production demonstrating that we
could produce high-technology mass-produced consumer goods. We were
no longer just a quarry, or a commercial garden, but we were well under way
to being a modern industrialised society requiring a technical skill base to
build the modern industries to be globally competitive. But being a small
industrialised country we had difficulty gaining the quantity of technological
skills even with the growing tertiary sector. We had to import expertise
and specialist knowledge from overseas.

From European settlement of Australia until the end of the Sec-
ond World War, Australia’s closest scientific links were with
Britain. This was reinforced by the recruitment of British scien-
tists to senior positions in universities and research institutions
and by the inclination of Australian scientists to undertake post-
graduate training in British universities.

As with many aspects of Australian science and technology,
however, change began during the Second World War. The
closer political, industrial and military alliance with the United
States during wartime demonstrated opportunities for, and the
benefits to be gained from, greater collaboration with United
States in science and technology. The diversification and growth
of the Australian economy since the war, and the changing pat-
tern of Australia’s international trade, called for a wider range
of scientific skills and knowledge than previously, and extended
international scientific relationships beyond the traditional part-
ners.43

From 1967, the Menzies government rationalised the higher education
system in Australia. Colleges of Advanced Education were intended to pro-
vide tertiary education similar to that in universities, but with a strong
vocational orientation. Like the turn of the Twentieth Century observa-
tions, governments and industry began to complain that secondary educa-
tion was not developing sufficient skills for the managerial class in industry.

43Badger, G. M. and Carver, J. H. (1982) A background report by the Australian
Science and Technology Council (ASTEC) AGPS, Canberra, P. 6.
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Similarly universities were producing at the Bachelor level a general liberal
education that was not vocationally oriented, but rather built an ethos of
adaptability and the capacity to learn in rapidly changing disciplines. Col-
leges of Advanced Education (CAEs) were designed to fill the perceived gap
by providing certificates and diplomas that were much more vocationally
oriented, and they were a little more lenient in their entry requirements.

CAEs were intended to complement universities much as the red brick
universities in England had formed binary university system with the liberal
Oxbridge-like universities in one stream, and technical universities in the
other stream. In Australia, unlike universities which are federally funded,
the CAEs were State funded. They were built around the extant CAEs
that were largely the teachers’ colleges that had diversified in the light of
a falling need for newly trained teachers; the institutes of technology; and
the institutes of advanced/higher/tertiary education.44

Australian companies participated in the transfer of technology through
subsidiary companies from overseas parent companies, or by the purchase
or sale of technology.

Universities, and later CAEs, “encouraged staff to seek the benefits of
international contact.” However, the study leave grants were largely taken
up on the initiative of individuals, and of those who were eligible, only few
took up the opportunity in the 1970s. The 1982 ASTEC report suggested
that the benefits of such exchanges were unclear, and the barriers to taking
up the study leave opportunities were significant.45

However, it was clear from the late 1970s that:

. . . significant changes in the pattern of relationships have oc-
curred since the Second World War. Starting from the central
focus on Britain, Australia now interacts with a range of coun-
tries in the developed and developing worlds. The number of
fields of science in which co-operation and exchange takes place
has also expanded considerably. All sectors of Australian so-
ciety - industry, tertiary education and voluntary associations
- are actively involved, confirming that international exchange
is a critical means by which Australia gains access to the large
volume of scientific and technological knowledge generated over-
seas, and necessary to the pursuit of social, and cultural goals
in Australia.46

44College of Advanced Education https://en.wikipedia.org/wiki/College_of_

Advanced_Education. Accessed 2 November 2017
45Badger and Carver, Op. Cit. P.7.
46Badger and Carver, Ibid, P. 22.
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It was also clear that the post war changes also supported the cultural
change. AM radio was becoming the centrepiece of home entertainment,
closely followed by locally produced sound recordings, at first on shellac
from US and British master recordings, and then from our own musicians
and sound recording enterprises. This was a time when Bill Armstrong
was developing a strong involvement in radio, sound recording and voice-
overs for video in his Melbourne studios. His Albert Road studios were
equipped with equipment that at the time was technologically state-of-
the-art designed and built by Graham Thirkell. Armstrong was not only a
leader in the audio industry, but the mentor for many of the industry’s great
contributors. He collaborated with Ron Tudor, who was also a prominent
figure in promoting Australian music in the 1960s and 1970s. He employed
Roger Savage and Ernie Rose, both of whom went on to build international
reputations and their own studio businesses working in the international
production and post production sectors of the industry.47 Thirkell not only
collaborated with Armstrong. He also built the mixers and tape recorders
on which the early recording industry in Victoria was built, and was also a
collaborator with Kent Duncan of Westlake Acoustics in the refurbishment
of Bill Armstrong’s studios.48

In Sydney, Alberts followed a similar path. Alberts had been Horologists
from the 1890s, music instrument makers and retailers, a music publisher
and, after the War, a major music production and recording company. As
a music publisher, Alberts had strong links with US and English music
publishers. After the war they were involved with a network of AM radio
stations, and eventually with ATV Channel 7, a television broadcaster.
Alberts recorded their local artists in their own studio in the 1960s, and
released the recordings through the British label EMI. For a while they left
the recording side of the business, but returned to it when they built their
state-of-the-art recording studio in central Sydney, and released even more
Australian artists under their own label. Like Bill Armstrong before them,
the Albert story is one of local promotion, and international cooperation
and technology transfer.49

It was in this post-war period that the sound recording, or audio, indus-
try as we know it in Australia came into being. This globally competitive
industry owed much to the entrepreneurial spirit of the industry pioneers,

47Bill Armstrong: A Life in Audio, http://www.aesmelbourne.org.au/

bill-armstrong/
48Smerdon, P. (2014) Graham John Thirkell, Audio Pioneer. 1937 – 2010. http:

//www.aesmelbourne.org.au/graham-thirkell/ Accessed 30 July 2018
49Albert Productions, https://en.wikipedia.org/wiki/Albert_Productions See

also: https://en.wikipedia.org/wiki/Albert_Music
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but owing little to dedicated education supporting this development at the
time. These pioneering developments were building on the developments
overseas and creating an Australian technology-rich industry resulting in
significant technology transfer from the US and England into Australia.
The records these companies produced were pressed by Philips in Victoria,
and by Parlophone, an EMI subsidiary, in Sydney – both subsidiaries of
European companies, again resulting in some measure of technology trans-
fer. The impact of these recording companies was to create an Australian
popular music culture which ultimately exported our musical culture to
the world. These companies were fulfilling the promise of the Badger and
Carver reports cited earlier, without the express support of either govern-
ment or education institutions. The education foundation for the technical
skills came from a general technical qualification which was turned into the
specialisation by individual enquiry (or “personal research”). The opera-
tional skills were developed more in the mould of the early apprenticeships,
where the complex skills developed from necessity and experience in the
workplace.

In 1961, Edward Cherry revolutionised the design of transistor feedback
amplifiers with his paper on An engineering approach to the design of tran-
sistor feedback amplifiers. His book with Denis Hooper in 1968 was required
reading for those of us just beginning our journey into electronics in other
colleges. These two lecturers in an engineering faculty had an insight into
an engineering approach to designing amplifiers that could be built even
taking account of the variability of device characteristics.50 This was just
one example where university scholars created a foundation for the mod-
ern technology we know today, demonstrating that it was not enough to
teach undergraduates about the physics and mathematics, but it was also
necessary to introduce engineering students to the practice of engineering
where it is necessary to design practical and useful circuits in the presence
of non-ideal components. Again, this was an example of individuals exer-
cising their considerable talents to generate globally important skills, and
to transfer those skills to the engineers who followed.

In the same year as Cherry was publishing his definitive work on engi-
neering transistor amplifiers, Neville Thiele was similarly revolutionary in
his seminal work on loudspeaker enclosures.51 This work was followed in

50Cherry, E. M. (1961) An engineering approach to the design of transistor feedback
amplifiers. Proceedings of the Institute of Radio and Electronics Engineers See also
Cherry, E. M. and Hooper, D. E. (1968) Amplifying devices and low-pass amplifier design.
Wiley.

51Thiele, A. N. (1961) Loudspeakers in vented boxes. Proceedings of the IRE August
1961. For a more expansive description of Thiele’s career and achievements see: http:
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close order by the work by Small describing the behaviour of vented box
loudspeaker systems.52 Thiele and Small are recognised globally as having
provided the industry with the Thiele–Small parameters of loudspeaker de-
sign. The work of these audio industry pioneers formed a base on which
Huon and Cambrell built a modeling approach that established high fre-
quency responses in real enclosures using Parametric Acoustic Modelling.53

In the above examples the operations developments were entrepreneurial.
The engineering developments were the result of personal interest of pro-
fessionally trained engineers trying to solve problems unearthed in their
work: they were not the result of direct or deliberative intervention by
governments, or specific initiatives by their universities.

The 1960s and 70s was a golden time for broadcasting and media produc-
tion and engineering. Television had just been introduced for the Olympic
Games in Melbourne in 1956, and was just establishing a local production
industry to support it.54 The RMIT Radio School in Melbourne provided
the technical training for the emerging television industry. There was a sig-
nificant economic and social impact in the manufacture and sale of television
receivers. With compulsory local content on the television channels, there
was a need for local production both in the TV stations and in outsourced
production companies. The need for voice-over content for television and
film advertising created a plethora of small audio studios. Audio only stu-
dios morphed into video studios, or film production and post-production
facilities with a global customer base and excellent global reputation. The
1970s also saw a rebirth of the nascent film industry. Also the growth in live
popular music in local venues also meant a growth in small music recording
studios.

There was also growth in media production to support university teach-
ing and industrial training during this time. University and corporate media
units were well equipped with equipment that was not that much lower in
performance than that used in broadcast enterprises. These facilities were
used to produce videos conveying senior management views to staff spread
around the country in organisations like banks and insurance companies.
These same facilities were also used to support customer service training.

//www.aesmelbourne.org.au/audio-legend-neville-thiele/
52Small, R. H. (1973) Vented box loudspeaker systems: parts 1–4. Journal of the

Audio Engineering Society. June-October 1973
53Huon, G. (2017) Meeting Report: August 2017 Speaker Design using

Parametric Acoustic Modelling. http://www.aesmelbourne.org.au/2017/08/19/

meeting-report-aug2017/. Accessed 5 November 2017
54Neville Thiele was prominent in the development of black and white television re-

ceivers, and later in the introduction of colour television in 1975
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1. A short history of training models

Hospitals used audio-visual production units to record operations for train-
ing surgeons, and music for music therapy. Airlines too were using corporate
production facilities to record video for their in-flight announcements and
in-flight entertainment programming.

From the beginning of the CAE period all post secondary technical ed-
ucation had the generic title of Technical and Further Education (TAFE).
The main reason given for aggregating the smaller colleges into the university-
like CAEs was that the CAEs were to have the skill development role of
higher education, but specifically focussed on vocational outcomes. CAEs
issued certificates and Diplomas – limits applied in the underlying legisla-
tion setting them up – and were prohibited from issuing degrees.55

There were two competing issues: the larger CAEs had become unre-
sponsive to the rapidly changing need; and higher secondary retention rates
meant that the student numbers applying to the CAEs was falling, while
student expectations were rising. From 1973, unemployment – particularly
youth unemployment – was rising.56 The rising entry requirements of the
CAEs was making entry into their courses increasingly inaccessible, partic-
ularly to those who did not complete their secondary education, or had no
interest in completing a higher education course. Karmel in his report to
the Federal Government said:

As unskilled job seekers, school leavers were relatively disad-
vantaged. . . . For the civilian population as a whole, the aver-
age duration of unemployment is longer for those with a lower
educational attainment. The clear association of early school
leaving and the lack of educational qualifications with long pe-
riods of unemployment is a cause of major concern, especially
in the face of forecasts of continued shrinkage in the number of
full-time jobs for young people and in the number of unskilled
jobs.57

Karmel also identified a significant change in the way skills related to
work. It was no longer necessary nor appropriate to train strictly for a
specific “job”, because these jobs were changing rapidly, were disappearing,
and required adaptable and general social and entrepreneurial skills.

. . . the types of employment most likely to grow appear to be
those in installation, maintenance and repair, information pro-

55With the exception of the Victorian College of Pharmacy which was allowed to issue
a Bachelor degree in Pharmacy.

56Karmel, P. (1985) Quality of education in Australia AGPS, Canberra, P. 53.
57Karmel, Ibid. P57.
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cessing, administration, clerical and other office activities, and
personal services, both public and private. They are noteworthy
because they are not tied to any particular industry or employer.
Neither are they clearly associated with particular formal edu-
cation qualifications. At the same time, they tend to involve
high degrees of client contact and interpersonal skills which are
not accommodated by traditional classifications of skilled and
unskilled work, and they are not likely to provide many full-time
job opportunities for teenagers.58

Clearly there was a need for an education provision at senior secondary
level but with a technical bias rather than an academic one. The new cer-
tificates were approximately equivalent to a senior secondary certificate but
not identical.59 This new entity was established as an identifiable educa-
tion sector under the Technical and Further Education Act of 1975. The
new TAFE system occupied a “middle level” between post compulsory sec-
ondary education and tertiary institutions, and offered a different, more
vocationally oriented, path to tertiary education or to work.60

1.7 Contradictory observations

Universities have always been self-accrediting. Their commitment to a sig-
nificant research component in their work means that the knowledge on
which courses are based is available to the lecturers who present courses to
undergraduates, and to postgraduate students.

Like their university cousins and the technical institutes before them,
the CAEs were self-accrediting by virtue of the Acts of State Parliament
under which they operated, but not without limits. Being funded by the
State, the colleges had to negotiate with the State for their curriculum to
fit the political and economic requirements of the time. Governments can
subtly influence the direction of education by tying at least part of the
funding for a particular institution to achieving training outcomes that suit

58Karmel, Ibid. P57
59Lim, P. and Karmel, Tom (2011) The vocational equivalent to Year 12.

NCVER, Adelaide. https://www.ncver.edu.au/__data/assets/file/0031/6889/

lsay_lsay58_2416.pdf Accessed 12 July 2018
60Goozee, G. (2001) The development of TAFE in Australia, NCVER, Kensing-

ton Park, SA, Australia. Pp. 23-35. https://www.ncver.edu.au/__data/assets/

file/0021/9723/development-of-tafe-in-australia-574.pdf. Accessed 6 Novem-
ber 2017
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1. A short history of training models

the local social and economic conditions. However, within the profile CAEs
were able to offer courses and define curriculum as they saw fit.

Other bodies can also influence the direction of curriculum. In the
discipline of professional engineering, the Institution of Engineers, Australia
(IE (Aust)) endorses professional engineering qualifications as being suitable
for gaining admission to that institution and recognition as a Professional
Engineer in the branch of the profession that the qualification addresses.
Once the faculty courses committee has approved a new course with the
endorsement of industry consultants and the IE (Aust), it then has to pass
a college (or university) committee to see if it fits within the funding profile
of the institution.

In 1977, the qualification to teach in TAFE was simple: one had to have
at least six years experience in the industry for which one was teaching;
and hold a qualification at least as high as the highest level in the pro-
grammes on which one taught. However, to gain promotion to the higher
levels in the pay scales one had to gain a recognised teaching qualification:
a one year post-graduate Diploma of Education if one held a professional
qualification; or a two year Diploma of Technical Teaching if one held trade
qualifications. These qualifications were sufficient to gain full secondary
teaching registration and registration in the TAFE teacher registration sys-
tem. These Diploma and Graduate Diploma programmes were supported
with an externally supervised and locally mentored teaching practice in
the TAFE college sponsoring the trainee teacher. In addition to the ba-
sic teaching skills the programmes included specialist study in curriculum
development and educational achievement measurement.

In the newly constituted TAFE colleges, the subject curricula at that
time were little more than topic lists for subjects that had been inherited
from the CAE parent, and a text book. With our newly minted Grad. Dip.
Ed., my colleagues and I started converting our curriculum to an outcome
(objective) format, which both advised the students what the expectations
were of them, and simplified the process of designing a fair and reasonable
assessment. These were times of technological change, so the renewed cur-
riculum was soon added to the accreditation lists and became our courses.
But my colleagues and I were privileged: we were teaching Diploma and Ad-
vanced Diploma level programmes, not trade programmes – they were the
province of other departments and colleges. Our entry requirement was a
completed year 11, so our students could cope well with a para-professional
level of curriculum – that is, a course designed for those who would provide
support for engineers, or who would attempt to solve escalated but rela-
tively routine problems in manufacturing or manufacturing support. The
trade courses in contrast accepted students with a completed year 10 and
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taught the academic programme associated with apprenticeships.
Curriculum in TAFE needed to fit the department’s and College’s profile

first, and then gain approval from the State accreditation authority. This
accreditation process took into account the fit to the proposer’s profile, the
industry support for the proposed programme, and the capacity (both staff
and physical resources) with which to conduct the programme. Not only did
this process ensure consistency among state-controlled courses, but it also
ensured that the new programme had industry relevance and met labour
market plans for the state.

We believed that a significant part of our praxis61 was to sustain our
technological relevance, by personal professional development (which inci-
dently was a requirement of sustaining the Chartered Professional Engineer
status that many of us also held). We sustained our currency through read-
ing technological literature, by attending conferences and seminars in our
own time, and by using preparation or non-teaching time to conduct in-
dustry visits. In our department, we were proud of how current we could
sustain our technology base and industry relevance. From our perspective
we were doing everything that we needed to do to meet the expectations
placed on us by the industries we supported, by our students, and by the
governments who were paying the bills.

While we were confident in our achievements, this view was not so widely
held. As in times before, there were influential critics who damned all higher
education in general, and TAFE in particular.

TAFE has been the sector of education most closely linked to the
needs of industry and has been the key element in the vocational
education and training system. . . .

Nevertheless, industry has at times been critical of TAFE for
failing to provide adequate places in courses in high demand,
teaching courses that have not kept pace with developments in
industry for lack of clear goals, targets and accreditation proce-
dures.62

TAFE was not the only target for this criticism. Universities and CAEs
were also attracting criticism for similar reasons: failure to provide suffi-
cient places in high demand programmes; restrictions in funding reducing
capacity to meet demand, particularly in technology subjects where the cost

61My use of this word is to mean “accepted practice or discipline” describing the dis-
cipline as a whole, rather than describing the practice that an individual might demon-
strate.

62Dawkins (1988) Industry Training in Australia AGPS Canberra. Pp. 28-9
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of laboratory equipment was considerable; and, student numbers in higher
education were falling.63

The Institution of Engineers (Australia) recognised the deficiencies in
engineering training, and moved to establish a requirement for a five year
Bachelor degree as the basic educational requirement for Chartered pro-
fessional status, so all higher education institutions moved to have such
programmes by 1980. This was also a period of growth during which CAEs
began to offer Bachelor degrees, and later Master’s degrees and Doctorates
with a strong research foundation instead of their previous restriction to
industry focussed Diplomas and consulting. Universities too responded to
the constrained funding by cutting traditional liberal academic programmes
(like Classics and Physics) to focus on more immediately vocationally rele-
vant programmes.

The Commonwealth Tertiary Education Commission (CTEC) was the
key advisory body to the Federal Government on matters pertaining to ter-
tiary education. CTEC interacted directly with universities to negotiate
their funding needs, and to advise the universities on the federal govern-
ment’s and state government’s priorities. The consultation about CAEs
was a little more complex in that the main point of contact was through
the State Authority managing CAE programmes, a process that was more
conveniently handled by working though the State authorities rather than
with a multitude of individual colleges.

The Australian Education Council agreement specified that:
“As the development of individual colleges is largely a matter for
the States in the light of co-ordinated State plans for advanced
education, the Council will generally follow the recommenda-
tions made by the State authorities.” . . . The Commission will
need to consider, on an ongoing basis, the funding differentials
between Universities and CAEs. Furthermore the funding needs
of individual CAEs cannot be treated uniformly, particularly be-
cause of the extensive variations in institutional involvement in
the more expensive technological courses.64

TAFE funding has always been mostly through the State Authorities,
but in its early days it was supported with Federal government capital

63Carver, et. al, (1983) Technological change and employment. AGPS, Canberra, P.7.
64Hudson. (1985) Review of the structure of the Commonwealth Education Commis-

sion and arrangements for the co-ordination and consultation with states and institutions.
P. 24
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grants. TAFE could also supplement its funds by sub-contracting pro-
grammes from higher education institutions or by carrying out industry
specific consulting. As the 1970s progressed, the Federal Government in-
vestment in TAFE increased, as did national coordination with a view to
meeting national employment goals as well as local goals.

In 1974, the Whitlam government made higher education free by remov-
ing tuition fees. The justification used for this change was that it would
make higher education more accessible to a wider range of people, and such
an increase in the educated pool would meet the growing need for a skilled
workforce to assist the Australian economy in adapting to the very rapid
change that was then occurring in the rest of the world.

This change was a double-edged sword. On the one hand the change to
free higher education enabled many more young people to achieve a higher
level of education and improve their employment prospects in a rapidly
changing economic and industrial world.65 On the other hand, this was a
time of economic disfunction. The Whitlam government had spent exces-
sively in an attempt to change the economy to match the changes (par-
ticularly in the changes wrought by technology) that were impacting the
rest of the world, and to bring the Australian economy to accommodate the
changes occurring elsewhere. The resulting “double dip” recession in 1974-5
led to the demise of the Whitlam government. The Fraser government took
over an economy in disarray. Unemployment was high and rising; old in-
dustries were in decline; and new industries were not appearing fast enough
to soak up the unemployment.

While all of the higher education institutions made significant increases
in their enrolments, they also began to change their focus. CAE’s used their
historical relationships with particular industries to expand their offerings
into degrees; industry consulting morphed into applied research; and higher
degrees were then offered. CAEs were becoming “university-like” while still
retaining their strong vocational relevance and industry focus. This growth
in the CAEs’ role was encouraged by governments of both persuasions be-
cause it was a way of addressing the need for the higher education system
to provide a pool of highly skilled workers suited to employment in the
emerging high technology occupations.

The higher education system in Australia has traditionally pro-
vided both a ‘liberal’ education and the educational preparation
required for entry to the well established professions. In recent
years there has been growth in the range of professional fields,

65Karmel et.al. (1985) Quality of education in Australia. Canberra, AGPS. P. 57.
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arising from increasing pressures and expectations of higher ed-
ucation.66

By the end of the 1970s the country was experiencing:

. . . a fairly pervasive sense of national stagnation and decline
symbolised by the early 1980s recession. Australia’s annual av-
erage GDP growth during the Fraser era was 2 per cent – dis-
appointing in terms of both our historical performance and in-
ternational comparisons. Our high unemployment level, which
hovered around 9 per cent in the recession, was seen as evidence
of failure within the economic system and a defect that had to
be fixed. The notion that Australia had to engage in a global
catch-up was a useful driver for new policy.67

The recession that followed in 1982-3 was a significant factor ending the
Fraser Government.68

1.8 The 1980s changes to higher education

The early 1980s was a turbulent time economically, as the Hawke/Keeting
government instituted major economic changes: “The Accord” between
unions and employers; floating of the dollar; reduction of tariff protection
opening the economy to international competition.

Higher education was moving on too. CAEs were growing their involve-
ment in industry-focussed applied research and offering higher degrees as
they developed the research capacity. TAFE was offering federally funded
Diplomas and Advanced Diplomas that had previously been the province
of the CAEs, alongside their secondary or trade certificates that were state-
funded. Thus there was a three-tiered system of higher education:69

• All tertiary institutions established as universities by acts
of parliament (e.g. Sydney, Monash, La Trobe, Griffith)

66Dawkins (1987) Higher Education: a policy discussion paper Canberra, AGPS. P.
5.

67Kelly, P. (n.d.) The Politics of Economic Change in Australia in the 1980s and 1990s
https://www.rba.gov.au/publications/confs/2000/pdf/kelly-address.pdf

68Megalogenis, G. (2011) The recessions we didn’t know we had.
The Australian. http://www.theaustralian.com.au/national-affairs/

opinion/the-recessions-we-didn’t-know-we-had/news-story/

761f62646a3c251d3ce9cfae5a751e85. Accessed 22 November 2017.
69Tertiary education in Australia. https://en.wikipedia.org/wiki/Tertiary_

education_in_Australia. Accessed 26 November 2017
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• A collection of institutes of technology (such as the Royal
Melbourne Institute of Technology (RMIT))

• A collection of colleges of Technical and Further Education
(TAFE)

John Dawkins, Education Minister in the Hawke Government, resolved
to reduce the higher education system to just two levels, thereby realising
economies of scale, and rationalising the distribution of courses of instruc-
tion.

Changes in the size and nature of higher education since the
1960s have blurred the boundaries between universities and ad-
vanced education institutions. The advanced education sector
has grown and matured significantly. There have been changes
in the nature and range of courses offered and a move away
from diplomas towards degrees and graduate diplomas. The
CAEs have developed a close productive relationship with in-
dustry and in some cases, a capacity for high-quality applied
research. Universities of their own initiative and through the
assimilation of various activities from the former advanced ed-
ucation institutions have broadened the scope of their courses
both in fields of study and non-degree awards offered.

. . .

Significant developments in TAFE in recent years are also hav-
ing an effect on the higher education system. The establishment
of the Australian Council on Tertiary Awards, (ACTA) in 1986
to provide a national register of TAFE and advanced education
courses has provided greater scope for TAFE to develop rele-
vant higher education courses, particularly two-year associate
diplomas but also three-year diplomas. Accordingly, . . . higher
education courses are defined as those meeting the minimum
ACTA criteria of two years of full-time study following the sat-
isfactory completion of Year 12 or its equivalent. On this basis,
a significant component of higher education is taught within the
TAFE system.70

The “Unified National System” that resulted from Dawkins’ changes
saw the larger CAEs becoming fully fledged universities, and the larger in-
stitutions absorbing the smaller colleges to become, if they weren’t already,

70Dawkins (1987) Op. cit. P. 27
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multi-campus institutions. When fully implemented, 18 universities and 47
CAEs became 35 universities by 1994.71

The benefits claimed in the justification for the change included:72

• more flexibility at the institutional level to determine courses and
research priorities

• greater institutional control over resources

• economies of scale

• capacity to address local skill development needs, and be internation-
ally competitive

• in return for some “reallocation of the current funding base” based
on “agreed priorities”.

Universities had traditionally been funded by block grants in the fed-
eral budget based on the university’s teaching and research record, and by
competitive special purpose grants for funding equipment and buildings.
Governance, course offerings and research specialisations were largely at
the discretion of the university. These changes superficially appeared to
increase universities’ freedom to determine their own operations, yet the
sting in the tail was that funding was now to be determined by “perfor-
mance against those [agreed] priorities”.

The process of agreeing what services the university would provide was
to be established in a “profile”: an agreed statement defining the role and
mission of the institution, including a profile of the fields of study offered,
areas of research, and statements about equity and credit transfer. In return
for establishing this profile, the government undertook to provide funding,
but only in so far as the institution met its profile and stayed within its
budget, and how well the institution met the higher education needs of its
community, and how well the profile “contributed” to national priorities
“identified by the Commonwealth.” The government’s guarantee was that
the funding would “be adequate to implement these agreed profiles”, but
if the university wanted to do other things, they had to find additional
funding from their own resources to meet that additional pursuit of other
goals.73

The changes foreshadowed in Dawkins’ 1987 paper took about a decade
to fully realise. However this was not a stable economic environment able to

71http://nihongo.monash.edu/aused/aused.html
72Dawkins (1987) Op. cit. Pp. 27-8, 30.
73Dawkins (1987) Op. cit. P. 29
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support the massive change that was then upon us. The financial excesses
of the 1980s led to: high interest rates (up to 21% for some loans); high
unemployment; and high asset prices (an asset price boom); and a generally
struggling economy. The dire economic circumstances weren’t helped by
the flood of new students attracted to the free higher education in a search
to better their chances for employment in the constrained economy. The
bubble eventually burst with Keating’s “recession we had to have” in the
early 1990s.74

The parlous economic circumstances had two main impacts: government
tried to limit the impact of the cost of higher education on the constrained
federal budget; and unemployed young people were encouraged to take on
some form of tertiary education (particularly in TAFE courses some of
which were funded by short-term grants to make more vocational training
places available for those who would otherwise be unemployed).

From the mid-1980s, successive governments began introducing and then
increasing student fees for university places. The fees began at $250, then
$2000, and later a Higher Education Contribution Fee (HECS) system that
required students to pay up to 25% of their course cost. Simultaneously the
federal government began systematically reducing the funding they pro-
vided to universities: federal government funding fell from 87% in 1987 to
54% by 1994.75 Tertiary education institutions found the extra funds by
charging up to 25% of students full fees (those who didn’t meet the funded
quota, but who had the support to pay the full fees); charging full fees for
post graduate studies; and by seeking full fee-paying international students.
The argument propounded for the addition of fees was that those who ben-
efited from the education should make a contribution to the education that
made this additional opportunity possible. These same arguments are be-
ing advanced in budget documents and political policy in 2017 as a means
of reducing the impact of higher education in a highly constrained federal
budget.

As a consequence of the reduced federal funding, universities were seek-
ing greater flexibility to charge fees, and to specialise their research pres-
ence. Despite having applied constraints through government funding, uni-
versities considered government predictions of industry needs as advisory.
Government and industry both expected that industry would signal its re-
quirements for skilled staff in their disciplines, and universities would re-

74Macfarlane, I. (2006) The real reasons why it was the 1990s recession we had to
have. The Age reporting a edited extract of the fourth ABC Boyer Lecture in 2006.
Accessed 29 November 2017

75Nihongo, Op. Cit.
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spond. However, there is no point in having courses that no students want
to attend, so the key market signals were driven by student demand.76

In the mid-1980s, there were moves to centralise and develop a consis-
tent nomenclature and nationally consistent accreditation process in TAFE
through a national register of the subjects (called modules) and how these
modules were structured into courses that could be nationally transportable.
Until then, accreditation of courses was managed through the state-based
accreditation boards. One developed a new course in response to changes
in industry or a demonstrated need in response to government initiatives.
As long as the proponents of a new (or revised) course could produce indus-
try support and could provide the staff and infrastructure to conduct the
course, then it would generally get accreditation and authority to conduct.
Teachers or departments could apply for development funding to support
the necessary curriculum research to develop these courses, but this process
was becoming expensive, and an examination of the new national register
exposed considerable duplication of modules. Yet since this multiplicity of
modules were at the same notional level, they were essentially interchange-
able. Thus students transferring into a diploma course with a higher level
version of the module with a lower level version in their previous course
would find themselves out of their depth and in need of remedial study
to catch up. In the long term this approach was untenable: the natural
consequence was that courses tended to the lowest common denominator
reducing the quality and applicability of the course to the vocational need
it was designed to address. Also, since there were so many modules on the
national register, it was becoming increasingly difficult to update a course
since it was expected that any new courses would be built from the exist-
ing modules unless there was a compelling reason to register a new module.
This meant that courses were essentially locked into a dated content base, in
some cases with content from up to thirty years before, and now deprecated.
Of course, the resulting courses were increasingly irrelevant.

The establishment of the new classification system and the new
award system marked a major advance in the development of a
national TAFE structure and philosophy. Although the rights
of the states remained paramount, a start had been made to
develop a national TAFE ethos. The establishment of ACTA
and the inclusion of advanced education and TAFE in a na-
tional tertiary system of awards, resolved issues relating to para-
professional awards in TAFE and the advanced education sector

76Nihongo, Op. Cit.
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and also marked the beginning of attempts to develop an artic-
ulated system of tertiary education.77

At around the same time, the government was seeking a more efficient
method of ensuring that the skills purported to be developed by courses were
in fact being delivered. Until the mid-1980s the module-based curriculum
had been essentially a time-serving model of training. Dawkins published
a paper that began a conversation about the principles that should drive
Australia’s Vocational Education and Training (VET) system.

The first was the need to change from a ‘time-served’ system,
such as apprenticeship, to a ‘competency based’ approach where
entry to ‘qualified’ status is based on achieving specified stan-
dards of skill. There was also recognition of the need for diver-
sification, as well as the expansion and improvement, of Aus-
tralia’s training infrastructure through greater emphasis on industry-
based formal training provision. This was seen to be a means of
providing competition for TAFE and would act as a major spur
to increased efficiency, quality and relevance of formal training
provision.78

This ideology of “diversification” was speaking to the traditional TAFE
ethos at the higher levels of post-secondary education of providing a holistic
education emphasising adaptability and creativity, while still establishing
a solid foundation in literacy and numeracy, rather than focussing directly
on specific jobs.

Tension existed between TAFE and DEIR because of the fun-
damental differences in their philosophies and functions. On
the one hand, TAFE saw its function as delivering a broad vo-
cational education which provided the skills and knowledge re-
quired to allow mobility between enterprises within a given oc-
cupation and which would provide a recognised credential. On
the other hand, DEIR had a strong employment focus which
emphasised short, intensive courses to provide a narrow range
of vocationally specific skills. Thus, while DEIR could buy pack-
ages of education from TAFE and specify requirements, courses
were developed by TAFE systems and taught in TAFE colleges

77Goozee, G. (2001) The development of TAFE in Australia. NCVER, Leabrook,
South Australia. P. 61. https://www.ncver.edu.au/__data/assets/file/0021/

9723/development-of-tafe-in-australia-574.pdf. Accessed 7 December 2017
78Goozee, Op. cit. P.67.
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by TAFE staff and therefore could not be completely separated
from TAFE values. This situation was also exacerbated by the
frequency of change of labour market programs and the tensions
arising from the negotiations of funding for the fee-for-service
courses.79

The constant changes in labour market programmes and the consequent
impacts on TAFE had the effect of destabilising some aspects of TAFE par-
ticularly at the higher levels of diploma and advanced diploma. However,
there was still a body of opinion from a report of the ACTU mission to
Western Europe that was saying that: “There was also evidence that Aus-
tralia was not producing the right skills as well as not producing enough
skilled people.”80

1.9 1990s and the rise of private colleges

By 1996, there were 45 universities with about 750,000 students in Aus-
tralia, down from 81 universities a decade earlier.81 These universities took
guidance from the federal government through the funding decisions and
specific purpose funding tied to outcomes the government specified in the
triennial funding documents, but they still had a lot of autonomy to build
their profile as they saw fit.82

There were also over 1000 TAFE colleges in Australia. But while univer-
sities were essentially funded by the federal government, TAFE was funded
by both state and federal governments (60% state, 25% federal).83 From a
federal budget perspective, this was problematic: federal money was going
into TAFE to meet state priorities, and TAFE was essentially state con-
trolled. The question was, how does a federal government reduce their fund-
ing commitment by relinquishing control and funding fully to the states?
Politically this proposition was unacceptable, because the electorate held
that TAFE was a way into a vocation that was accessible for those who
for whatever reason found a university education out of their reach. The
federal government also couldn’t do what they had done with the CAEs and

79Goozee, Op. cit. P.55.
80Goozee, Op. Cit, P.63.
81Hudsen, H, et. al. (1986) Review of efficiency and effectiveness in higher education.

AGPS. P. 4.
82Breen, J. (2002) Higher Education in Australia: Structure, Policy & Debate. http:

//www.edrdg.org/~jwb/paperdir/aused.html. Accessed 6 December 2017
83Breen, Op. Cit.
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roll them into a rationalised university sector, because such action would
become a “states’ rights” issue – again politically impossible at the time.

In a climate of constrained budgets and “user pays” ideology in govern-
ments, it was seen to be important to make all students contribute to their
own training, in a similar way that university students contributed to pay-
ing for their education through the Higher Education Contribution Scheme
(HECS). Also if industry wanted specific training then perhaps they could
contribute to their own staff development by providing their own infrastruc-
ture and running their own courses to meet their specific needs. However,
if the private training organisations presented courses that met the course
descriptions of the federally registered courses, then they could qualify for
the same federal funding as the TAFE colleges.

In line with the recommendations in the ACTU’s Australia re-
constructed, this paper also stated the need for direct industry
investment in the education and training system. Two possi-
ble mechanisms were identified for formalising the required in-
creased contributions by industry to training costs. These were:

(a) acceptance by industry of responsibility to provide for the
funding of increased training, particularly as part of award
restructuring processes; and/or

(b) the establishment, by legislation, of a framework for train-
ing funds to be financed by industry, which would also
have the primary responsibility for the effective use of those
funds.84

With the change of government to the Howard government in March
1996, came many other changes to the industrial training environment.
Changes to unemployment benefits meant that people seeking benefits had
to be actively seeking work or in training. Management of the unemployed
was outsourced to private providers, who also developed and presented
training designed to enable the unemployed to return to work. The gov-
ernment changed its focus from a provider of services to a purchaser of
services.85

The incoming government also introduced a system of “New Appren-
ticeships” that where characterised by:

• A registered training agreement (like the apprenticeship of old, which
was still an option)

84Goozee, Op. Cit. P.67
85Goozee, Op. Cit. Pp. 93-97
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• A negotiated training programme leading to a nationally recognised
qualification

• Paid work and structured training86

Initially the New Apprenticeships led to an increase in people under-
taking sandwich employment and study programmes, but this situation did
not last long.

The stated aim of the New Apprenticeship System was to make
training, particularly entry-level training, an attractive business
proposition for a much wider range of enterprises, thereby ex-
panding employment and career opportunities, particularly for
young people and increasing the international competitiveness
of Australian enterprises through enhancing workforce skills.

. . .

A flaw of the New Apprenticeship system was that since it was
based on employment, it did not overcome the fundamental
weakness of traditional apprenticeships—that of the need for
employers to take on apprentices. When the only entry to a
training system is through employment, this can constitute a
considerable barrier to access.. . . 87

There were two problems with this New Apprenticeship policy: the ob-
vious one is that employers were reluctant to take on a new person for five
years, particularly when the economy and therefore the business was in dif-
ficult financial circumstances; and the funding constraints applied to TAFE
to support the newly encouraged private providers reduced the capacity of
the TAFE system to maintain the technical infrastructure it needed if it
was to sustain their provision of important skill-sets.

At about the same time, the new government changed the function of
the Australian National Training Authority (ANTA) from a policy advice
authority to an organisation coordinating the implementation of a new Na-
tional Training Framework.

As part of the implementation of an industry-driven system,
in 1996 ministers agreed to the introduction of a new National
Training Framework (NTF).

The framework was designed to ensure that:

86Goozee, Op. Cit. P. 95
87Goozee, Op. Cit. Pp. 95-96
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• training products and services available through public and
private training reflect both industry and enterprise re-
quirements

• the skills and qualifications which individuals acquire are
portable across the country

• employers can have confidence in the quality of training
undertaken by a prospective employee from another part
of the country

• employers who operate in more than one State or Territory
are able to put common training arrangements in place
across their organisation

• individuals and enterprises could gain access to a range of
high quality and affordable training products and services

The main components of the NTF were Training Packages and
the Australian Recognition Framework (ARF).

Training Packages were developed by ITABs [Industry Training
Advisory Boards] and endorsed by ANTA’s National Training
Framework Committee. They included competency standards,
assessment guidelines and associated qualifications which would
underpin delivery across all key industry areas and in a number
of major enterprises. The endorsed components might be sup-
ported by a range of other materials, including learning strate-
gies, professional development materials and assessment mate-
rials.

. . .

The term ‘Registered Training Organisation’ (RTO) was intro-
duced to denote that registration was no longer linked only to
delivery of training.

A key feature of the new arrangements was the concept of ‘Mu-
tual Recognition’. The Mutual Recognition principles estab-
lished that all national AQF qualifications and Statements of
Attainment issued by an RTO must be accepted and recognised
by any other RTO.88

Before the introduction of the NTF, individual colleges could evalu-
ate the content and skill-set presenting in a student transferring between

88Goozee, Op. Cit. Pp. 97-8
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colleges, and ensure that any deficits could be addressed in the extent of
recognition provided and remedial content added to a programme. With
Mutual Recognition, there was no choice: if another college (perhaps in
another state) said that a person had achieved a particular qualification
level then that award had to be accepted by all other providers. However,
the constitutional independence between the states meant that their TAFE
systems are also independent, and the consistency of the delivery of the new
nationally specified training packages was variable. Additionally, the capac-
ity in the system to “adapt” or “ customise” courses to meet local industry
needs (a commendable option) within the training package rules meant that
individual subjects (or modules) within a qualification could also diverge
considerably. The very problem of inconsistency between qualifications that
the NTF was intended to solve had actually made the incompatibility of
supposedly identical qualifications considerable.

Large corporate organisations had always maintained their own internal
training units, and could continue to do so without interaction with the
federal Department of Employment, Education and Training. However,
by registering their organisation and by offering to conform to the course
guidelines maintained by ANTA, they could attract funding from the federal
government. These Registered Training Organisations (RTOs) proliferated
in vocational education. By the early 1990s, there were over 2000 Registered
Training Organisations providing vocational education and training from
the equivalent of senior secondary level to apprenticeships and diplomas and
advanced diplomas. In total, there were over 1.5 million students across the
TAFE colleges and RTOs.

The private training organisations were not the industry-based organi-
sations that the policy anticipated: rather, they were private colleges that
identified a popular student demand, and attempted to fill the need. One
area of need was the “English as a second language” courses targeted at
the migrants who were flooding into Australia, and who needed English
skills to gain employment and to participate in education and the commu-
nity. Other courses focussed on particular technologies: Sound Production
was one popular course, as was Telecommunications Cabling. Many col-
leges focussed on business studies, or beauty care including makeup and
hairdressing, or the traditional trade courses such as building trades. Still
other colleges focussed on basic certificates for elementary health care, aged
care, agriculture and horticulture, and personal services (personal training,
event security, and so on). While some industry enterprises created their
own training schools, these were generally restricted to training new em-
ployees or retraining older workers to upgrade or renew their skills. The
enterprise RTOs did not generally admit students who had just left school,
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unless they were potential employees.

The unions started “Group Training Enterprises” to fill the gap left by
the reluctance of businesses to employ and train apprentices or trainees.
The group training enterprises actually employed the apprentices (particu-
larly in the electrical trades or the building trades generally) and provided
for the apprentices to gain their theory component from existing TAFE col-
lege courses. Then they hired the apprentices out to industry in the form of
a “skills hire” enterprise, where the apprentices could get short term, but
sequentially on-going, work in a diverse range of enterprises and therefore
to broaden their experience profile during their period of apprenticeship.

Just as the higher education system had undergone significant change
and reorganisation in the decade of the 1980s, TAFE and VET was under-
going a similar reorganisation and change of focus in the 1990s. To more
closely align TAFE with its perceived industry focus, supervision for TAFE
was moved from both state and federal governments’ education departments
into industry and training departments in the respective governments.

As well as feeling the impact of new Commonwealth VET poli-
cies, TAFE systems were also affected by State and Territory
government policies. During this period, there was a general
trend to remove TAFE from the education portfolios and in-
corporate it within employment and training portfolios. Al-
though this had a superficial similarity to the changes that took
place with the Commonwealth Government with the creation of
DEET, each State restructured in a different way. The histori-
cal differences between State TAFE systems continued to affect
how they responded to the new challenges.89

Unfortunately, this change meant that highly qualified TAFE teachers
(see Page 26) were deemed to be no longer suitable to provide course content
advice to governments. The TAFE teachers were seen to have been accul-
turated to the education praxis, not an industry focussed praxis needed by
the new industry paradigm.

In 1987 in Victoria, for example, the TAFE Board was changed to the
State Training Board. This new entity was to assist “industry, unions
and government” to develop labour resources, particulary for disadvantaged
groups, and for the emerging industries.

The main objectives of the STB were to:

89Goozee, Op. Cit. P.70.

41



1. A short history of training models

• review and reform the industry advisory structure so as to
give accurate, adequate and timely advice on the training
needs of industry, the community and government

• encourage industry and training providers to jointly as-
sume a leading role in the training system

• subsume the existing 100 current sub-committees currently
providing this advice

• take an industry rather than an occupational approach to
the planning of training

The board also had a mandate to develop a more responsive
TAFE system which would include industry representation in
central planning, industry involvement in college governance
and effective and constructive co-operation between the Office
of the State Training Board, college councils and college direc-
tors.90

While under the new arrangements TAFE colleges retained a semblance
of autonomy, they were subject to meeting performance agreements if they
were to have government funding, so in effect, if they did not comply with
the changed curriculum processes they would lose their funding. Curricu-
lum was now to be decided on advice from Industry Training Advisory
Boards (ITABs), which had membership from government, industry, and
unions, but teachers were specifically excluded from participating. These
ITABs were given the task of specifying curriculum with the industry focus.
To meet this task initially the ITABs generally commissioned a teacher or
ex-teacher to write a curriculum plan based on a template established in
Canberra (to “ensure national consistency”). Sometimes though the cur-
riculum development team was led by an industry leader.

1.10 Competency Based Training and Training

Packages

In the 1970s a movement began in teacher training in the United States
that tried to find ways of establishing that teachers leaving their training
institution were competent.

It is very hard to argue that competent practice is not the ONLY goal
of an education or training programme. To do so is like arguing against

90Goozee, Op. Cit. P.72.
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motherhood. So the idea that the desired outcome of a learning programme
is a competent practitioner is a powerful and valid one. The emphasis is on
the outcomes not on the delivery of the training or on the time served.

Until the mid 1970s the curriculum model was based on a body of knowl-
edge for a topic or subject from a text book, topic list, or just relying on
the teacher’s experience to deliver a course of study in a given – fixed –
time, succeeded by an assessment. A course of study was then an aggregate
of such subjects delivered in a programmatic way such that all of the topic
or subject areas that make up the knowledge of the praxis are delivered
and assessed with multiple diverse assessments including both theory and
practice elements, the sum of which constituted an indication of competent
practice. However, like the medieval apprentice model, on graduating a
graduate was deemed to have had too little experience in the craft to be
competent, so a period of internship (See a description from Page 3 and
following) would be required before a practitioner could be considered in-
dependently competent. This model has been described as the “delivery
and time served” education or training model.

The subjects (or modules) were structured around a manageable set of
topics that described that “body of knowledge”, arranged such that the first
subjects in a sequence contained the prerequisites to later topics or subjects.
Learning progressed from the known to the unknown, progressively includ-
ing more of the background information into a building praxis. A course
of study, or a “programme” was built around an experienced teacher (or
lecturer in a university), often based on an existing text book or notes pre-
pared by the teacher or subject expert. Experienced teachers would judge
how much work would fit in the allocated subject time and would arrange
the sequence of delivery to match that framework.

Traditional education has been criticised for failing to verify ed-
ucational outcomes and, too frequently, failing even to make
the specific intended outcomes explicit. Many traditional pro-
grammes were designed to provide a broad coverage of the con-
tent that faculty experts define as important, but neglected
other outcomes. Indeed, accreditation requirements often push
programmes towards a focus on standardised content rather
than on learner outcomes.91

91Gruppen, L. D. and others (2016) Competency-based education: programme
design and challenges to implementation, MEDICAL EDUCATION 2016; 50: John
Wiley & Sons Ltd. Pp. 532-539 https://www.researchgate.net/publication/

301304868_Competency-based_education_Programme_design_and_challenges_to_

implementation. Accessed 27 February 2018
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The accreditation process in universities involved faculty and university
courses committees who considered content and the “fit” of the content to
the university profile (which impacts on funding). In TAFE, the accred-
itation process had to pass the internal processes, and then be approved
by a state government accreditation authority who had to match the pro-
posed new course to the state priorities to train for industry, and to ensure
that the proposing organisation had the expertise and resources to present
the course. In the traditional approach, the individual courses, subjects or
“modules” were assigned a delivery time for which the training organisation
was paid when students started a course and completed attendance past the
“census” time (a few weeks into the course).

In this model, learning took place in the context of a series of units
of work designed (by the teacher or course administrator) that built on
basic skills, and continuing practice with these skills in increasingly com-
plex tasks. There were many ways to assess competence: passing theory
exams that allow the student to demonstrate their “knowledge” or theo-
retical foundation; or completing a complex task or series of tasks that
demonstrate that the student can apply the theory in practice. The latter
methodology has much to commend it: it replicates in some sense the pro-
cesses in achieving “Master” level in a Medieval Guild (See Page 3). Even
with largely theory-based programmes, there was some requirement to put
the theory into practice in real-world work before being considered com-
petent. In medicine, this process involves an extended period of academic
study with integrated short-term practical placements, followed by a pe-
riod of internship, then practice as a “registrar”, before finally completing
more study to become a specialist able to engage in private practice or as
a consultant in a large organisation. In the law, one would complete the
theoretical work in the academic environment, then work as an “articled
clerk”, then a solicitor, before applying for admission to the Bar, or being
invited to sit in judgement. Each of these processes involves a component
of theory and a component of pratice.

However, there are levels of skill that can be defined, and each level
has its own characteristics that define what it is to be “competent” at that
praxis level. Competence is a relative measure, which depends on context
as much as on an arbitrary specification. On the other hand, the context
can set a high bar. Would you go to a doctor who hadn’t completed the full
process to become an independent practitioner? Would you fly with a pilot
who had passed all the tests on how to control the aircraft, who could op-
erate the radio, and could put the wheels down before landing, but had not
yet demonstrated the integration of these skills into a mission-oriented con-
text where each of these tasks impact simultaneously and thereby increasing
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the work load creating the possibility of missing a step like forgetting to
put the wheels down before landing?

The usual experience was to have a fixed-time academic (theoretical
with some practical) programme, followed by a period of supervised practice
in a workplace before one could be considered competent in that context.
Even people who have demonstrated competence in one context and are
accepted as competent practitioners in the discipline, will take some time
to adjust and adapt to a new context. In the relationship between industry
and education, it is a difficult process to clearly and reliably specify what
constitutes competence in a given context in the discipline.

In 1971, a conference in “outcome focussed, criterion referenced” educa-
tion was among the first to explore in some detail the basis for “competency
based” education.92 In this conference the speakers articulated the bene-
fits of Competency-Based Education, but they also pointed to potential
problems. These problems have been redescribed many times since. They
include:

• statements of competence that are too broad to be useful;

• statements of competence that do not match the vocation they pur-
port to be for, and so are irrelevant;

• fragmentation of competence into a myriad of inconsequential “com-
petencies”to be ticked off a list;

• lack of underpinning expertise, in both teachers of the discipline and
in so-called curriculum ‘experts’ contributing to the curriculum de-
velopment, leading to meaningless and irrelevant curriculum;

• assessment criteria that are little more than ticking off boxes, or are
so broad or specific as to be unmeasurable;

• assessment instruments that are demonstrably unsound;

• prescribed learning methodologies that do not accommodate different
individual learning styles, and allow for flexibility in course delivery;

• artificial constraints on time allocations, physical and intellectual re-
sources, and programme sequence and structure dictated by adminis-
trative issues rather than by academic need.93

92Houston, W. & Howsam, R. (1972) Competency-based teacher education: progress,
problems, and prospects. Chicago: Science Research Associates

93Houston and Howsam, ibid.
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It seems though, that the curriculum development proceeded without a
comprehensive understanding of these limitations, and without a strategy
for minimising their impact.94

Even the language is problematic. In 1985, in a report to the then
Victorian Minister for Education, Blackburn indicated that there had been
a significant change in the nature and purpose of what was then Post-
compulsory Schooling. Until then, the aim of secondary education was to
provide a consistent, universal education that prepared one for the adult
world, but in a very different world. The post compulsory years, years
eleven and twelve, were mainly directed at establishing a foundation in a
vocation or in preparation for higher education, and thus became more
specialised. In 1984, Blackburn reports that only about 70% of secondary
students were retained to year eleven, and about 43% were retained to
complete year twelve.95

At the postcompulsory level, the students’ wide differences in
capacities, interests and intentions about their futures must be
taken into account. It is no longer possible or desirable to hold
all students within common studies for the greater part of their
curriculum, or to assume that a single standard or the same
range and types of achievement may be a common goal. Differ-
entiation in courses and levels of studies not appropriate over
the compulsory years become appropriate on the basis of differ-
ences among students and on the basis of the differing compe-
tencies [my emphasis] relevant to varying postschool activities.
These differentiations must be accommodated within a frame-
work that expands rather than restricts subsequent options for
all students and continues to emphasise their common human-
ity and citizenship. Both the distinctive characteristics and the
distinctive tensions of the postcompulsory phase hinge around
the need to respond more actively to a variety of student aspi-
rations and capacities while at the same time resisting the pull
of too strong a differentiation.96

What Blackburn was saying was that in the postcompulsory schooling
years it was desirable that students exercise some choice in their studies:

94Staples, R. (2006) The nature of competence. http://members.ozemail.com.au/

~rodstaples/Competence.htm#Heading%20Training%20Packages. Accessed 7 March
2018

95Blackburn, J. (1985) Ministerial Review of Postcompulsory Schooling. P. 5.
96Blackburn, Op, cit, P. 13.
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that not pursuing higher education in science and engineering did not mean
that one should eschew some study in mathematics, although mathematics
study was a prerequisite to the science and technology disciplines. Black-
burn was saying that people had different interests and penchant for differ-
ent things, and the part of competence that relates to the humanities might
not interest a person who needs to understand mathematics for a career in
science or technology. Blackburn differentiated the mathematical compe-
tency (or that part of competence that relates to mathematics) from, say,
competence in history or economics or the creative arts. Thus Blackburn
was establishing a case that a “competency” is an “element of competence”
that relates to a specific discipline or craft, rather than a more general
definition of competence that it is a “sufficiency of means for living”97 in
society. A “competent” person is “adequately qualified to do, for a task”.98

In 1991, the Finn committee99 began the process of developing “com-
petency standards” by recommending that work begin in the public policy
domain to identify and describe “employment-related key competencies”,
and show how these abilities related to employability. The Carmichael re-
port (1992)100 argued that the competencies were a link between general
education, particularly post-compulsory vocational education, and indus-
try. These ideas have strong echoes in the the current implementation of
apprentice training and similar vocational programmes.

By late in 1992, the Mayer committee101 identified a set of eight key
competencies that responded to the skill needs identified after wide industry
consultation. The “Key Competencies” identified by the Mayer committee
were:

• Collecting, analysing and organising information (KC 1)

• Communicating ideas and information (KC 2)

97Oxford English Dictionary (OED)
98OED
99Finn B. et. al. (1991) Young people’s participation in post-compulsory education

and training. Report of the Australian Education Council Review Committee. Canberra:
AGPS.

100Carmichael, L (1992) The Australian Vocational Certificate Training System Na-
tional Board of Employment Education and Training http://vital.new.voced.edu.

au/vital/access/services/Download/ngv:34192/SOURCE2 Accessed 15 August 2018
101Mayer et. al.(1992) Key Competencies. Report of the Committee to advise the

Australian Education Council and Ministers of Vocational Education, Employment and
Training on employment-related Key Competencies for post compulsory education and
training. Canberra: AEC and MOVEET. http://vital.new.voced.edu.au/vital/
access/services/Download/ngv:28045/SOURCE2 Accessed 15 August 2018
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• Planning and organising activities (KC 3)

• Working with others and in teams (KC 4)

• Using mathematical ideas and techniques (KC 5)

• Solving problems (KC 6)

• Using technology (KC 7)

• Using cultural understandings (KC 8)

Of these eight competencies, only the last, about using cultural under-
standings, seems to have become lost in the implementations. The other
seven competencies are identifiable in all levels of curriculum renewal in
most of the last decade of the twentieth century, and into the twenty-first.
The acceptance of these key competencies by State and Federal ministers
is the foundation for a nationally recognised framework for education and
vocational training, and for industry from the mid 1990s.

Blackburn began the process of differentiating “competencies” into math-
ematical, humanities, science, economics elements of competence to suit the
needs of the individual and recognising that everyone’s competence profile
is different or at least differentiable. Finn introduced the concept of “stan-
dards of performance”. Carmichael linked these competencies to vocational
competence. Meyer introduced a further subdivision of competence into the
“key competencies”. These elements of competence do indeed describe one
perception of the skills required to demonstrate competence in a normal
working life, but they are not enough. They are too broad to be useful,
and/or they may be irrelevant in some vocational disciplines at some levels
(See Page 46).

The ontology102 relating to subdividing and differentiating competen-
cies is heading down the path of further subdivision to give substance and
specificity to the skill-sets required to demonstrate competent praxis in the
discipline. This is a Skinnerian idea. Skinner, a psychologist, observed in
the 1940s that complex patterns of behaviour could be “shaped” by small
incremental steps towards the desired behaviour with a reward for suc-
cessful completion of the step. The Skinnerian “Operant Conditioning” is
deprecated in many education circles as being too prescriptive and not re-
specting individual differences, yet in many practical disciplines it is a very

102“Ontology” is a term used to describe categories or classes that determine the nature
of “being”. it is a methodology for classifying “things or ideas” from which observations
can be made about the nature of being.
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efficient method of mastering the psychomotor part of a skill (for example,
the mechanics of playing a piano, or typing a report), but it doesn’t help
to mastering the emotional content of a musical performance or the subject
and content of the typing which both need a deeper cognitive understand-
ing.

When the Australian National Training Authority (ANTA) charged the
Industry Training Advisory Boards (ITAB) with the task of generating
competency based curriculum for their industry in the early 1990s, they did
not ask experts in the discipline to subdivide the skill-sets into curriculum.
Instead the ITABs hired people who were often ex-teachers or practitioners
in the industry as defined by the ITAB (which, by the way, did not represent
all industry sectors). Because the task was enormous and the time frame
was short there were some short cuts taken. Because there was already
an archive of module descriptions (curricula in another form) available,
many competency-based “training packages” (again a misnomer – a training
package is a set of resources for training; these training packages consisted
of “competency descriptors” and “standards”) were just restatements of old
modular curricular in a reorganised structure in the framework of the Meyer
Key Competencies.

The resulting curricula were fatally flawed. One diploma course speci-
fied in a training package in the discipline of telecommunications was built
around the skill-set required to roll out the Hybrid Fibre Coax pay TV
network when the market for pay TV and telecommunications carriers was
opened up. Unfortunately, the industry couldn’t wait, so the installation
providers imported people with the skill set, and had essentially finished the
rollout and sent the imported practitioners home before the first graduates
emerged from the course to few if any jobs. The focus on the Customer Ac-
cess Network was irrelevant when the need was for core network technicians
as new telecommunications carriers opened their doors and began core net-
work rollout and operation. Similarly, a diploma in radio communications
course specification listed all of the modules or subjects that had been in
the system – a workload that would have taken many decades (not years) to
fully comply with the outcome specification, and the list of subjects in the
competency standard was based almost entirely on out-dated technology so
it was technologically irrelevant.

The training package ideology had its heart in the right place: it was
just implemented poorly. It is possible to define a competence “profile” that
can be shown to correlate with competent performance in the workplace.
There are key components to building such a profile: measures must be
designed and validated (a skill many teachers do not have because the skill-
set is developed in specialist post-graduate courses); expert practitioners
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(including competent teaching practitioners who are also competent in the
discipline) need to be involved in specifying the performance standards; and
so on. There is much to be said for the very old medieval apprenticeship
system that matched an apprentice with a Master who then supervised and
mentored the apprentice through the learning phase before they become a
journeyman practitioner (See Section 1.1).

The other significant flaw is in the specification of the Meyer competen-
cies. By subdividing the curriculum into these seven equally represented
topic areas, the curriculum devoted to building the technical competence
in the discipline was reduced to one seventh of the available time, and the
other six sevenths were general social or workplace skills that did not neces-
sarily contribute to developing the skill-set in the discipline. It has always
been possible to implement skill development in these additional competen-
cies by integrating them into the subjects focussed on the discipline specific
content: for example, write a report and present it to the class on a project
that is demonstrating how you can work in a team to design and build a
piece of technology, thus addressing ALL of the key competencies but in
the frame of building skill specific to the discipline.

The federal government is aware of the problems with training packages.
In a meeting with industry in a VET Reform Stakeholder Engagement
Workshop in Melbourne in 2014, among the list of problems the meeting
identified:

• Regulators do not appear to keeping up with modern technology and
does not factor in e-learning and modern environment for training
delivery.

• VET standards are onerous and prescriptive compared with those for
higher education.

• Training packages are not always keeping up with industry needs, and
they are often too complex and dense.

• The VET sector does not have a robust mechanism for reporting issues
or complaints within the sector.

• Teachers are not able to be passionate and creative in their teaching
due to rigid teaching criteria.

• The Training and Assessment qualification is not fit for purpose. It
should be longer, more rigorous, and involve industry body participa-
tion. There is also a difference in teacher requirements between VET
and higher education.
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• The competency–based system is at odds with reality for employers–
‘competency’ does not necessarily mean the individual is efficient or
productive to get job done.

• The contestable model is currently not operating effectively.103

In the Sydney consultation a similar set of concerns were identified
among others:

• Training Packages appear to take only a few enterprises into account
rather than the whole industry, the impact of this is that the Training
Packages are too rigid to adaptation to employers at the local level.

• High frequency of changes to Training Packages and lack of consulta-
tion with training providers is creating undue burden and costs.

• The quality of the VET system is suffering from not having enough in-
dustry engagement; inconsistencies in quality between training providers;
students who undertake very short courses and are not able to do the
job they studied for; and complicated Training Packages that are dif-
ficult to understand, making them difficult to implement.104

In the Brisbane consultation among the observations were:

• Funding inconsistencies between jurisdictions.

• Funding for training in small or niche industries no longer exists and
as a result it is very difficult to undertake training as the markets are
too thin. In some cases, the best training for a niche market is in
another State, which is difficult to access.

• Regulation and audits are inconsistent within themselves and across
jurisdictions.

• Auditors often lack experience in the area they are assessing.

• Industry Skills Councils’ consultations are too narrowly focused on
particular employers rather than industry as a whole.

• Training Packages change too often, adding undue costs to training
providers.

103https://docs.education.gov.au/system/files/doc/other/vet_reform_

website_2014_consultations_melbourne_summary.pdf. Accessed 8 March 2018
104https://docs.education.gov.au/system/files/doc/other/vet_reform_

website_2014_consultations_sydney_summary.pdf. Accessed 8 March 2018
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• High compliance burdens, rapid changes, focusing on inputs instead
of outcomes and a ‘one size fits all’ approach to regulation is compro-
mising quality and pushing small training providers out of the market.

• There isn’t enough of a focus on quality in the VET system. Instead,
assessments should focus on whether a person learnt a skill.105

Similar points were made at consultation meetings in Darwin,106 Ade-
laide,107 Hobart,108 and Perth.109

The above comments have a commonality: training packages are not
working for their intended role – developing vocational skills. Why are
they not working?

The training packages were initially built by Industry Training Advisory
Boards that had in mind the focus of the few large organisations whom they
represented, but that did not represent the plethora of smaller organisations
making up the bulk of the industry. Teachers, who previously had been sub-
ject experts, and who had as part of their personal professional development
to stay abreast of the industries for whom they were developing skills, were
locked out of the curriculum development process. The people who filled
out the detail on the training packages relied heavily on the available mod-
ule descriptions on the national course database, instead of doing the full
practice analysis on the path to developing valid curriculum. Consequently
the curriculum was not fit for purpose in a rapidly changing technological
context. The resulting training packages were difficult to teach, because
they did not represent the skill sets that experienced practitioners knew
were relevant and important.

Teacher training used to involve a Graduate Diploma in teaching, a two
year Diploma in teaching if one didn’t first have a graduate qualification, or
a Bachelor of Education. All of these qualifications had specialist compo-
nents in teaching method, and in statistics and educational measurement.
Each also had a significant supervised practicum integrated into the pro-
gramme. When this teacher training was replaced with a Certificate 4 in

105https://docs.education.gov.au/system/files/doc/other/vet_reform_

website_2014_consultations_brisbane_summary.pdf. Accessed 8 March 2018
106https://docs.education.gov.au/system/files/doc/other/vet_reform_

website_2014_consultations_darwin_summary.pdf
107https://docs.education.gov.au/system/files/doc/other/vet_reform_

website_2014_consultations_adelaide_summary.pdf
108https://docs.education.gov.au/system/files/doc/other/vet_reform_

website_2014_consultations_hobart_summary.pdf
109https://docs.education.gov.au/system/files/doc/other/vet_reform_

website_2014_consultations_perth_summary.pdf
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Training and Assessment, the system was effectively deskilled. It took a
decade or more for the highly skilled teachers to leave the system and the
deskilling to become apparent, but by the time of this VET reform survey
in 2014, this deskilling was becoming evident.

From the mid 1990s teachers in VET had been expressly excluded from
the VET curriculum development process. Once they were no longer re-
sponsible for making sure the curriculum was relevant, their enthusiasm
waned, and the straight-jacket they found themselves in restricted their ca-
pacity to remain current in their personal practice in the discipline in which
they were teaching without an extreme effort not appreciated by the sys-
tem. The requirements for a teacher to teach in higher education are more
in line with the old requirement to hold a minimum of Graduate Diploma
with a major in assessment and another in teaching practice – the require-
ment that used to apply in VET before the implementation of the training
package teacher training requirement.

The Australian National Training Authority was abolished in 2005, and
was replaced with the Department of Education, Science and Training until
that department was also abolished in 2007.

“On Friday 22nd October [2004], the Prime Minister announced
that, from 1 July 2005, the responsibilities and functions of the
ANTA would be transferred to the Department of Education,
Science and Training.”–Dept. of Education, Science and Train-
ing website, viewed 22/7/05. The Authority was abolished 30
June 2005.110

ANTA still championed Training Packages as the basis for curriculum
development, specification and assessment until they were abolished in 2005.
Since 2008 there has been a shift towards allowing greater industry engage-
ment in the curriculum development process, and between industry and
training organisations (through greater engagement again between teachers
and the industries that they are training for). Apparently what we had in
the 1980s and 1990s wasn’t so bad after all!

It took over a decade to finally acknowledge what had been known since
the beginning. Mayer, the author if the key competencies, said:

But those of us who believe in the advantages of market-driven
systems, need to recognise their limitations. One area where the

110https://trove.nla.gov.au/people/492287?c=people
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market does not work well is where long lead times cannot be
avoided.111

Mayer’s concern, and that of other bureaucrats at the time112 was that
bureaucrats didn’t have the luxury of time to see what research worked
or didn’t work when faced with the need to respond quickly “when you’re
facing implacable demands for improvement from the principal clients of
the system.”

Thomson summarised the situation then as:

In a recent paper, Hall113 suggests that the policies underpinning
major VET initiatives such as:

• competency-based training and assessment

• key competencies

• Administrative restructuring

are not so much based on research as they are acts of faith based
on dogma.

Hall sums up the problem with: [political statements, working party
reports, unsupported generalisations referred to in a paper from which the
generalisations are reported in other papers as evidence by other authors
[my summary]].

The so-called “evidence” in these papers that Hall described was just
collected ideology, opinion or political will unsupported with the evidence
based on practical experience, yet it was enough to build a framework that
for over twenty years dominated the VET sector.

While the bureaucrats knew of the problems it took them over a decade
for the evidence to cause the ideologues to take a back seat and to begin
the return to a system known to work, and then another decade for the
changes to be implemented.

111Mayer, E. (1994) Education and training and research in Australia in “Research
Priorities in vocational education and training – A discussion”, Adelaide, NCVER

112Moran, T. (1994) Response (to papers delivered on the context of research in Aus-
tralia), in “Research priorities in vocational education and training – A discussion”,
Adelaide, NCVER

113Hall, W. (1993) Does research influence policy?, in “Some current research issues:
papers presented at the TAFE Senior Executives Conference”, Adelaide, NCVER, cited
in Thomson, P. (1998) Some thoughts on the past, present and future of VET research.
document in the Author’s possession
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1.11 From 2008 – a new paradigm

In 2008 Melbourne University implemented a new model for their degrees:
the “Melbourne Model”.114

The Melbourne Model consists of six broad, three-year under-
graduate degrees, characterised by both disciplinary depth and
academic breadth, followed by a professional graduate degree
or a research higher degree. Students may choose to enter em-
ployment at the end of their undergraduate or graduate degrees,
depending on their aspirations. The Melbourne degree structure
provides greater flexibility for students, both in terms of subject
choice and with regard to timing of vocational decisions.115

A decade on, this model has proven itself as being adaptable to the
rapidly changing technological vocations. The undergraduate degree estab-
lishes a broad, interdisciplinary background intended to support adaptabil-
ity in a context of an unknown future. While the selection of subjects can
be quite broad, they can also be generally focussed on developing a basis
for a specific vocation if that is the student’s wish. With the broad inter-
disciplinary foundation established, the vocational skills can be the focus
of the post graduate vocational Master’s Degree. This model is consistent
with the North American idea that graduate schools are an elite part of uni-
versity education. “. . . the rise in demand for post graduate qualifications
. . . reflects a global trend. . . . both the workforce and the world of research
are moving in that direction.”116

As controversial and far-reaching as these changes at Melbourne Uni-
versity were, they were not as transformative as those happening in middle
level vocational training.

In 2008, in response to the extensive rorting of the VET system to
attract students to courses that they were ill equipped to complete, or
that colleges couldn’t support with appropriate academic resources, the
the Victorian State Government dramatically changed the rules for funding
TAFE and other VET providers, opening up the vocational training area to
competition, and changing the funding rules for private providers of VET
programmes.

114Davis, G (2010) Growing Esteem 2010 Melbourne University, Mel-
bourne. https://about.unimelb.edu.au/__data/assets/pdf_file/0022/15349/

GrowingEsteem2010.pdf Accessed 19 November 2018
115ibid, P 12
116Furze, A (2017) Degrees of Difference. 3010 Melbourne University Magazine, Mel-

bourne, Pp. 22-23.
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Securing Jobs for Your Future – Skills for Victoria commits
$178 million in additional investment over four years to build a
skills system where training delivery will respond to individual
and business needs and government funding will be driven by
demand. This is a major structural shift for a system used to
the allocation of funds based on fixed amounts of delivery. In
the new system the most successful providers will be those that
are able to attract individuals and businesses, are responsive to
what they want and who deliver high quality outcomes.

The government funding rate for various levels of training will be
set centrally and public and private providers, including Adult
and Community Education (ACE) providers, will compete di-
rectly for students eligible for a government subsidised place.

Recognising that public TAFE institutions provide the full range
of training services in their areas, additional base funding has
been allocated to take this into account.

Government funding of ACE providers will be at an increased
rate recognising their role in the system.117

The change was seen to be a good thing, because it forced providers to
rethink their business model and put students first. It also forced private
providers to account for their capacity to provide the services that the
government and students were purchasing. The changes this new policy
wrought were comprehensive.

In 2008 the Securing Jobs for Your Future policy moved TAFE
institute funding from fixed allocations of state funding (input
funding) to a model based on student enrolments (output fund-
ing). TAFE institutes now have to compete directly with RTOs
to attract students and are paid in arrears after providing the
training. They can also access block funding for some specific
projects and initiatives.118

117Brumby, J. and Allan, J. (2008) Securing Jobs for Your Future: Skills for Victoria.
Victorian Government: Department of Innovation, Industry and Regional Development
http://www.voced.edu.au/content/ngv%3A31982. Accessed 9 March 2018

118Victorian Auditor-General (2011) TAFE Governance. https://www.parliament.

vic.gov.au/papers/govpub/VPARL2010-14No79.pdf. Accessed 9 March 2018
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A report by Stone into the conditions in NSW and other states showed
that the problems that Victoria was encountering were in similarly impact-
ing the national training systems.119

The resulting shakeup of TAFE was transformational.

Victoria’s TAFE system is facing deeper cuts than first thought,
with secret documents revealing plans for a raft of campus and
course closures, steep fee increases, job losses and tens of millions
of dollars of asset sales.

A leaked cabinet-in-confidence document summarising the tran-
sition plans submitted by Victoria’s TAFE colleges shows the
vocational education system is in for more pain, particularly in
politically sensitive regional areas.120

By 2013 the increased privatisation of VET courses and the Victorian
Government’s sacking of many high level administrators and board members
of TAFE institutions121 led to another significant reorganisation of the VET
system.

Students need to value their training. The Training Guaran-
tee in Victoria has already resulted in students making training
choices (sometimes as a result of highly questionable market-
ing by some providers) without full information about their op-
tions, completing the training and finding little demand for their
qualification. Some students have then discovered that the qual-
ification they gained has stripped them of further government
training entitlement. When this occurs what value will these
people and their social groups see in formal training?

. . .

A further consequence of the model and its failures involves the
state government financially forcing colleges to curtail or abolish

119Stone, C. (2012) Valuing Skills: Why Vocational Training Matters.
https://cpd.org.au//wp-content/uploads/2012/11/OP24_CPD_Valuing_Skills_

Christopher_Stone.pdf Accessed 8 March 2018
120Gordon, J. (2012) Deeper TAFE cuts revealed in se-

cret documents https://www.theage.com.au/national/victoria/

deeper-tafe-cuts-revealed-in-secret-documents-20120913-25v7o.html. Ac-
cessed 9 March 2012

121Sheehan, B. (2013) Excuses for heavy-handed TAFE
sackings don’t hold up. https://theconversation.com/

excuses-for-heavy-handed-tafe-sackings-dont-hold-up-13178. Accessed 12
March 2018
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places in higher level courses in order to cost-shift by forcing
students into the commonwealth funded higher education sector.
Narrow political and budgetary interests are thus changing the
profile of post-school education regardless of the needs of the
broad Australian economy and society generally. 122

As a response to this failure of the 2008 changes in Victoria to completely
fulfil the intended purpose, a further set of changes was proposed by the
Victorian government.

While previous vocational training system reforms in Victoria
were right for their time, new pressures are now emerging that
have implications for the vocational training system. The Vic-
torian economy is undergoing another period of rapid structural
change and adjustment, with an increasing share of economic
activity and employment in the services sector and a shift to
higher value manufacturing and agricultural activity. This has
created a demand for employees with different and more complex
skill sets. At the same time, the proportion of the population
available to undertake more highly skilled work is starting to be
affected by long-term demographic trends. In response, there is
a need to improve the performance of Victoria’s education and
training system, including increasing the attainment of higher
level tertiary qualifications, so Victoria has the right human
capital resources local business needs to effectively compete in-
ternationally as well as improve the wellbeing and engagement
of individuals.(P. 6.)

. . .

These structural changes have resulted in a need for higher
skilled and more productive workers. The ageing population
and the long-term fall in birth rates have further contributed
to a projected shortfall of adequately skilled workers and the
subsequent need for greater workforce participation.

122Byrne, P. et. al. (2013) Submission to the Inquiry into the
role of Technical and Further Education system and its operation.
https://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=

1&ved=0ahUKEwi97fmBr-TZAhXHbbwKHY-wABoQFggnMAA&url=https%3A%2F%

2Fwww.aph.gov.au%2FParliamentary_Business%2FCommittees%2FHouse_of_

Representatives_Committees%3Furl%3Dee%2Ftafe%2Fsubs%2Fsub10.pdf&usg=

AOvVaw1ri5nt7lcvsr64O9oGmSV4. Accessed 12 March 2018
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Continual changes in the economic, industrial and demographic
landscape are expected in the future, making it impossible to
accurately predict exactly what the economy will look like, what
the labour market will demand and what levels of skills will be
required in future to ensure a productive workforce. This re-
quires greater responsiveness from educational institutions and
students as well as a move towards higher qualification levels
and a culture of lifelong learning. (P. 9.)123

The 2012 changes started the move for VET institutions to speed the
shift to offering degrees that had begun some years before. This change
meant that TAFE courses being offered in dual-sector universities could be
moved into the university sector and could be governed by the quality as-
surance, curriculum development and teacher accreditation rules applicable
in the university sector. The change also made it possible for the RTOs to
begin offering degrees.

With the “Next Steps” changes, the rules governing accreditation and
registration of Registered Training Organisations were tightened up consid-
erably, however. The rapid introduction of the changes resulting from this
policy change damaged TAFE in Victoria.

In large part because the cuts had almost immediate effect,
TAFEs had little time to put their houses in order. Within
weeks, despite the calming assurances by the Victorian Tertiary
Education and Skills Minister that all was well, redundancies
were rolling through the sector, amounting by year’s end to sev-
eral thousand. There was the wholesale dumping of courses; fee
increases; and campus closures in communities with low educa-
tion and training attainments.124

In 2014, a Senate enquiry looked into the Victorian changes and those
occurring in other states. The 2014 Senate Report “Education and Employ-
ment References Committee: Technical and further education in Australia”

123(2012)Next Steps for Refocusing Vocational Training in Victoria – Supporting a
Modern Workforce. State of Victoria (Department of Education and Early Childhood
Development)

124Sheehan, B, (2013) Napthine falls short: TAFE needs more
than a bandaid. https://www.google.com.au/url?sa=t&rct=

j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjU0J_

lwuTZAhUJf7wKHVNcBQYQFggnMAA&url=http%3A%2F%2Ftheconversation.com%

2Fnapthine-falls-short-tafe-needs-more-than-a-bandaid-12808&usg=

AOvVaw1KTB1zIBIOm1aSl2kfK9Cx Accessed 12 March 2018
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heard evidence that the changes then occurring in TAFE and VET generally
were problematic as described above.

. . . the committee was very concerned to hear accounts of where
private providers were flooding the system at the expense of
quality and consistency. These accounts were supported by all
stakeholders, including employers and students.

The impact of reduced quality of skills provision is felt by ev-
eryone. Employers reported graduates of some courses as being
not work ready, while students told of losing their one chance of
supported learning to a substandard provider who did not pro-
vide them with either high quality skills, or appropriate skills
and consequent employment opportunities.

The committee supports the view that the way to address in-
consistencies in terms of quality of skills provided, is by having a
rigorous quality assurance regime. The Australian Skills Qualifi-
cation Authority is the appropriate body to manage this regime,
but it needs to be properly resourced and funding to develop,
audit and enforce standards.125

A key recommendation from this committee was that there be higher
standards applied to registration of RTOs.

The Committee recommends the development of improved gov-
ernment standards for registration of training organisations, as
the current regulatory environment provides no guarantee of
quality for students.126

Taken together, the Victorian State Government changes and the tight-
ening up of the accreditation of RTOs were at the heart of the changes to
VET in Victoria, and these changes rippled throughout the country. The
Australian Government took to the Council of Australian Governments
(COAG) a proposal that they would fund apprenticeships, traineeships,

125https://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=

10&cad=rja&uact=8&ved=0ahUKEwjj0OuLvOTZAhWDvbwKHbNACdUQFghTMAk&url=

https%3A%2F%2Fwww.aph.gov.au%2FParliamentary_Business%2FCommittees%

2FSenate%2FEducation_and_Employment%2FTAFE%2FReport%2Fc04&usg=

AOvVaw3a86HAGA1Noncam0UfXUI6 Accessed 12 March 2018
126https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/

Education_and_Employment/TAFE/Report/~/media/Committees/Senate/

committee/eet_ctte/tafe/report/report.pdf Accessed 12 March 2018
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and non-secondary level qualifications (that is, Diplomas and above) pro-
vided that the States allocated responsibility for this change to the federal
government as required by the constitution. By 2015, a leaked COAG doc-
ument shows that COAG had taken up the ideas first propounded in the
Securing Jobs for Your future and were requesting national “buy-in” to the
new approach.127

The response to the changes in the registration and quality assurance
rules meant that many Registered Training Organisations (RTO See Page 39)
that were so prominent in the early part of the Twenty-First Century have
disappeared. Of 1835 RTOs that had been registered in Victoria, only 256
were still holding current registration in 2018.128 A similar decline in the
registration of RTOs has occurred in the other states as well.

Victorian State Government initiated significant changes in “dual sec-
tor universities”. The Latta TAFE Reform Panel committee of 2013 rec-
ommended that dual sector universities be restructured to integrate their
TAFE offerings into the University proper, with the appropriate legislative
changes.

The Government should work with the Commonwealth to re-
classify dual sector universities so that:

(a) references to the TAFE division of dual sector universities
in the Education and Training Reform Act 2006 can be
removed (so that all of the operations of the University are
administered under the university’s principal Act)

(b) their TAFE operations are no longer part of the State ac-
counts

(c) the requirement on dual sector universities to report on
their TAFE operations separately can cease.129

The Latta committee also recommended closure of courses that didn’t
match available jobs, and reorganisation of TAFE colleges and rationali-
sation of campusses to engage economies of scale. Large colleges sold or

127Vocational Education and Training, and Higher Education (Circa 2015) https:

//www.scribd.com/doc/297710445/TAFE-document. Accessed 9 March 2018
128https://training.gov.au/Search/SearchOrganisation?Name=

&IncludeUnregisteredRtos=false&IncludeNotRtos=true&IncludeNotRtos=

false&AdvancedSearch=true&JavaScriptEnabled=true&registrationManagers=

01&orgSearchByNameSubmit=Search. Accessed 9 March 2018
129Latta, Ken. (Chair) (2013) TAFE Reform Panel: A strong and sustainable Vic-

torian TAFE sector. https://fr.readkong.com/page/tafe-reform-panel-1520928.
Accessed 12 March 2018
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otherwise disposed of outer campuses with low attendance, while other col-
leges merged with smaller colleges to form multi-campus “polytechnics” (for
example, Melbourne Polytechnic is a merger of several smaller colleges into
one large multi-campus college based on the previous Northern Melbourne
Institute of TAFE).

These changes have taken a decade to incrementally emerge, and we are
now just three years into the resulting next decade of change. The result
of these changes though is reminiscent of the changes that took place in
the 1980s where CAEs were upgraded to universities, and institutions were
rationalised into Dawkins’ “Unified National System” of higher education
(See Page 30 and on).

1.12 The Australian Qualifications Framework

The Australian Qualifications Framework (AQF) is a document that de-
scribes the levels of qualification and the expectations of each, from the
Senior Secondary Certificate, through to Doctoral Degrees.130

The AQF levels define the relative complexity and depth of
achievement and the autonomy required of graduates to demon-
strate that achievement. In the AQF there are 10 levels with
level 1 having the lowest complexity and AQF level 10 the high-
est complexity. The levels are defined by criteria expressed as
learning outcomes.131

Table 1.1 lists the qualifications from level 1 to level 10, and the sum-
mary definitions of the expected outcomes.

The outcomes are also defined in terms of the level of autonomy and
responsibility that the graduate can expect to aspire to. The following lists
of context, autonomy and responsibility are taken verbatim from the AQF
Handbook.132

Certificate I

Graduates of a Certificate I will demonstrate the application of
knowledge and skills:

130(2013) Australian Qualifications Framework https://www.aqf.edu.au/sites/

aqf/files/aqf-2nd-edition-january-2013.pdf Accessed 13 March 2018
131AQF Op. cit. P. 11.
132AQF Op. cit. P. 14-17.
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Level 1: Certificate I . . . knowledge and skills for initial work, com-
munity involvement and/or further learning

Level 2: Certificate II . . . knowledge and skills for work in a defined
context and/or further learning

Level 3: Certificate III . . . theoretical and practical knowledge and
skills for work and/or further learning

Level 4: Certificate IV . . . theoretical and practical knowledge and
skills for specialised and/or skilled work
and/or further learning

Level 5: Diploma . . . specialised knowledge and skills for
skilled/para-professional work and/or fur-
ther learning

Level 6: Advanced
Diploma and Associate
Degree

. . . broad knowledge and skills for parapro-
fessional/highly skilled work and/or further
learning

Level 7: Bachelor Degree . . . broad and coherent knowledge and skills
for professional work and/or further learning

Level 8: Bachelor Hon-
ours degree, Graduate
Certificate and Graduate
Diploma

. . . advanced knowledge and skills for pro-
fessional/highly skilled work and/or further
learning

Level 9: Masters Degree
(Research, Course work
or Extended)

. . . specialised knowledge and skills for re-
search, and/or professional practice and/or
further learning

Level 10: Doctoral De-
gree

. . . systematic and critical understanding of a
complex field of learning and specialised re-
search skills for the advancement of learning
and/or for professional practice

Table 1.1: Basic outcome definition summaries for each level of the Aus-
tralian Qualifications Framework. Each definition begins with “Graduates
at this level will have . . . ”
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• with some autonomy in defined contexts and within estab-
lished parameters

• in contexts that may include preparation for further learn-
ing, life activities and/or a variety of initial routine and
predictable work-related activities including participation
in a team or work group

Certificate II

Graduates of a Certificate II will demonstrate the application
of knowledge and skills:

• with some accountability for the quality of own outcomes
and some responsibility for own outputs in work and learn-
ing

• with limited autonomy and judgement in the completion of
own defined and routine tasks in known and stable contexts

• with limited autonomy and judgement to complete routine
but variable tasks in collaboration with others in a team
environment

Certificate III

Graduates of a Certificate III will demonstrate the application
of knowledge and skills:

• with discretion and judgement in the selection of equip-
ment, services or contingency measures

• to adapt and transfer skills and knowledge within known
routines, methods, procedures and time constraints

• in contexts that include taking responsibility for own out-
puts in work and learning including participation in teams
and taking limited responsibility for the output of others
within established parameters

Certificate IV

Graduates of a Certificate IV will demonstrate the application
of knowledge and skills:
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• to specialised tasks or functions in known or changing con-
texts

• with responsibility for own functions and outputs, and may
have limited responsibility for organisation of others

• with limited responsibility for the quantity and quality of
the output of others in a team within limited parameters

Diploma

Graduates of a Diploma will demonstrate the application of
knowledge and skills:

• with depth in some areas of specialisation, in known or
changing contexts

• with personal responsibility and autonomy in performing
complex technical operations with responsibility for own
outputs in relation to broad parameters for quantity and
quality

• with personal responsibility and autonomy in performing
complex technical operations with responsibility for own
outputs in relation to broad parameters for quantity and
quality

• with initiative and judgement to organise the work of self
and others and plan, coordinate and evaluate the work of
teams within broad but generally well defined parameters

Advanced Diploma

Graduates of an Advanced Diploma will demonstrate the appli-
cation of knowledge and skills:

• with depth in areas of specialisation, in contexts subject to
change

• with initiative and judgment in planning, design, technical
or management functions with some direction

• to adapt a range of fundamental principles and complex
techniques to known and unknown situations

• across a broad range of technical or management functions
with accountability for personal outputs and personal and
team outcomes within broad parameters
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Associate Degree

Graduates of an Associate Degree will demonstrate the applica-
tion of knowledge and skills:

• with initiative and judgement in planning, problem solving
and decision making in para-professional practice

• to adapt knowledge and skills in a range of contexts and/or
for further studies in one or more disciplines

• to adapt fundamental principles, concepts and techniques
to known and unknown situations

• with responsibility and accountability for own learning and
work and in collaboration with others within broad param-
eters

Bachelor Degree

Graduates of a Bachelor Degree will demonstrate the application
of knowledge and skills:

• with initiative and judgement in planning, problem solving
and decision making in professional practice and/or schol-
arship

• to adapt knowledge and skills in diverse contexts

• with responsibility and accountability for own learning and
professional practice and in collaboration with others within
broad parameters

Bachelor Honours Degree

Graduates of a Bachelor Honours Degree will demonstrate the
application of knowledge and skills:

• with initiative and judgement in professional practice and/or
scholarship

• to adapt knowledge and skills in diverse contexts

• with responsibility and accountability for own learning and
practice and in collaboration with others within broad pa-
rameters

• to plan and execute project work and/or a piece of research
and scholarship with some independence
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Graduate Certificate

Graduates of a Graduate Certificate will demonstrate the appli-
cation of knowledge and skills:

• to make high level, independent judgements in a range
of technical or management functions in varied specialised
contexts

• to initiate, plan, implement and evaluate broad functions
within varied specialised technical and/or creative contexts

• with responsibility and accountability for personal outputs
and all aspects of the work or function of others within
broad parameters

Graduate Diploma

Graduates of a Graduate Diploma will demonstrate the appli-
cation of knowledge and skills:

• to make high level, independent judgements in a range
of technical or management functions in varied specialised
contexts

• to initiate, plan, implement and evaluate broad functions
within varied specialised technical and/or creative contexts

• with responsibility and accountability for personal outputs
and all aspects of the work or function of others within
broad parameters

Masters Degree (Research)

Graduates of a Masters Degree (Research) will demonstrate the
application of knowledge and skills:

• with creativity and initiative to new situations and/or for
further learning

• with high level personal autonomy and accountability

• to plan and execute a substantial piece of research
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Masters Degree (Coursework)

Graduates of a Masters Degree (Coursework) will demonstrate
the application of knowledge and skills:

• with creativity and initiative to new situations in profes-
sional practice and/or for further learning

• with high level personal autonomy and accountability

• to plan and execute a substantial research-based project,
capstone experience and/or piece of scholarship

Masters degree (Extended)

Graduates of a Masters Degree (Extended) will demonstrate the
application of knowledge and skills:

• with creativity and initiative to new situations in profes-
sional practice and/or for further learning

• with high level personal autonomy and accountability

• to plan and execute a substantial research-based project,
capstone experience and/or professionally focused project

Doctoral Degree

Graduates of a Doctoral Degree will demonstrate the application
of knowledge and skills:

• with intellectual independence

• with initiative and creativity in new situations and/or for
further learning

• with full responsibility and accountability for personal out-
puts

• to plan and execute original research

• with the ongoing capacity to generate new knowledge, in-
cluding in the context of professional practice

1.13 Relating qualifications to the workplace

There is an expectation abroad that if one acquires a qualification that one
will be “job ready”. Menzies made the link between higher education and
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industry in the mid 1960s (See Page 20). When Dawkins moved the TAFE
management from the Department of Education to the Department of Em-
ployment and Industrial Relations the intent was clearly to make TAFE
courses in particular (and to as far as possible put pressure on universities
too) more amenable to the needs of enterprises in industry (i.e. make grad-
uates “job ready” – See Page 35). Howard’s “New Apprenticeships” were
also about trying to make apprentices ready to perform their function in
the workplace on graduation (See Page ??.

This expectation is just not true. In Section 1.1 we see that while train-
ing in Medieval times had vocational relevance, it was also about generating
a broad skill set in the praxis of the discipline, and this took time in formal
study, either in a University or an apprenticeship, followed by an extended
time as a Journeyman before one could become a Master in the discipline.
University teachers had to be Masters before they could take up a role as
a teacher in the discipline at a university. At the end of feudalism and
the beginning of the Industrial Revolution the aim was to take an illiterate
populace to the point where they could read, write and calculate so they
could participate in the technological revolution of the time (See Section
1.3). Section 1.4 showed that there was a ground-swell of opinion that
there was a need to educate all people so they could take part in the Indus-
trial Revolution and participate in the civic life of the community, but this
education was about developing the basic skills necessary to communicate
complex instructions and to operate complex machinery, and to understand
the mechanics of government and civil duty. While these skill-sets had vo-
cational relevance, they were much more “liberal” than strictly training for
a specialised vocation.

Public education in Australia began in the 1870s with primary educa-
tion to permit the “lower classes” to participate in society in the same way
that the middle classes and above did through private education. Primary
schools were about preparing students for life in clerical occupations or for
entry into the public service. Entry into the trades was through an ap-
prenticeship, or through the “technical colleges” who provided preparatory
classes for those who left school at year 8 and therefore didn’t meet the entry
requirements (See Page 12). Secondary education was provided for entry
to university, or to managerial occupations. All of these occupations ben-
efitted from people with a broad generalist educational background based
around general literacy and numeracy, with a smattering of social sciences,
science, or other humanities, all with an academic bias.

However, not all students in secondary education were willing or able to
pursue a fully academic programme. The Act establishing secondary schools
in Victoria also allowed for the creation of Secondary Technical Schools
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which emphasised basic technical skills, not as an entré to apprenticeships,
but as a way to prepare for entry to the technical colleges, or to work as
labourers in trade-based occupations or as production workers in factories
(See Page 15).

When secondary technical schools were abolished in the 1980s in favour
of a more generalist Senior Secondary Certificate over two years, students
could select either an academic programme for those preparing for univer-
sity, or a more technically oriented programme for those who were interested
in a more practical background yet still wished the benefit of completing
secondary education. However, when the system was rationalised, the need
for technical courses in secondary education didn’t just go away – they were
offered as optional units within the senior secondary certificate for those not
studying for university entrance.

In an early edition of the Australian Qualifications Framework Imple-
mentation Handbook133 it was clear that both senior secondary schools,
TAFE colleges and RTOs could offer Certificates I to IV (See Section 1.12).
The certificates were to be “sector differentiated” but considered equivalent.
Secondary students could count the certificates towards their senior sec-
ondary certificate (VCE in Victoria, HSC in NSW, and so on) and thereby
broaden the technical base in their secondary studies. The secondary ap-
proach would be biased towards the definition of competence on Page 47:
that is “a sufficiency for living”. The equivalent in TAFE is biased towards
being able to operate in employment, but with limited scope, under direc-
tion and supervision, and with limited responsibility. Certificates I and II
are roughly the equivalent of year 11 in secondary school with year 10 entry.

Graduates of Certificates I and II are expected to work on familiar tasks
of limited scope and complexity under supervision and direction, with lim-
ited autonomy and responsibility for ones’ self and for the outputs of others
in a team.

Certificates III and IV were the equivalent of year 12 in secondary level,
but with a greater emphasis on the practical skills rather than presenting
an academic approach. In Victoria at least, Certificate III is used as the
academic part of an apprenticeship where appropriate, and Certificate IV
may be the academic part of a formally structured Traineeship. In TAFE,
the Certificate IV, with year 11 entry, was often available as a “stand alone”
qualification or is the first year of a Diploma, and in the early 1980s was
also used for “Further Education” specialist studies.

Graduates of Certificate III and IV qualifications are expected to take
personal responsibility with autonomy in a broad context, but in familiar

133Australian Qualifications Framework: implementation handbook (2002).
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and practical tasks in the main, with increasing complexity and unfamil-
iarity in some limited contexts. These graduates would also be required to
take responsibility for the outputs of others in teams in addition to personal
responsibility, and be accountable for planning the activities of themselves
and others. Thus they are expected to take a leadership role but under
supervision and direction.

The Diploma qualification is about developing general skills in support-
ing professional people, or having a general background in the discipline but
with some specialisation in an aspect of the discipline. A Diploma gradu-
ate will have considerable personal autonomy and some responsibility, and
may lead teams. A Diploma graduate will be able to tackle more complex
and unfamiliar problems, and will be able to adapt familiar practices or
processes to address changing needs. With the 2008 and 2012 changes in
the structure of Higher Education, the Diploma is now coming under the
auspices of universities.

Advanced Diplomas and Associate Degrees are both paraprofessional
qualifications. Graduates with these qualifications are expected to have
specialisation in some aspect of the discipline, and with leadership, plan-
ning and management capabilities within broad guidelines. The difference
between these qualifications is largely that the Associate Degree is a more
academic programme, and graduates would be expected to adapt prac-
tices within the discipline to suit changing contexts where the Advanced
Diploma Graduate would be expected to take leadership responsibility for
a team working in a complex environment. Both of these qualifications
would lead graduates to aspire to considerable autonomy and responsibility
within broad guidelines after some time gaining experience in the discipline.

The professional qualifications are not so much about vocational train-
ing. Rather, they provide a broad understanding of a discipline and expe-
rience in some aspect of it, alongside a capacity to take personal responsi-
bility for adapting to changing circumstances in professional practice. The
key outcome here is adaptability within the discipline culture and lifelong
learning through personal professional development. With experience post
graduation, one could expect to take a leadership role within the discipline
or the employing organisation, or to operate professional practice alone or
in concert with others. Autonomy in professional practice is high, but con-
strained to some extent by the context: either the guidelines of legislation
or professional associations or a culture of addressing client needs.

A Bachelor Degree is the first step on the professional ladder. The
Bachelor Degree is about building a sound academic background in general
administrative skills, and in the praxis of a discipline. Key to this building
base is the adaptability: that is, the ability to take the normal praxis of the
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discipline and within the discipline culture create new solutions to unfamil-
iar problems while exercising judgement and personal autonomy. While the
Degree is about building a foundation in the discipline and for private prac-
tice, it is assumed that as in the medieval training paradigm (See Page 1)
the new graduate would spend time in supervised practice as an intern,
junior practitioner working under supervision, or with a mentor. Once the
“journeyman” phase of experience was completed, then it is assumed that
the practitioner would aspire to higher responsibility in large organisations
or to enter private practice.

Not all Degree graduates follow the standard pattern though. A well
designed degree is a programme devoted to developing adaptability, en-
trepreneurship, and discipline praxis in the context of a discipline culture.
The degree programme can range in duration from three to six years for
a bachelor degree depending on discipline, so there is a lot of time to find
and identify potential opportunities. It is rare, but not unheard of, that a
student having identified an opportunity will leave the degree programme
unfinished and attempt to develop the opportunity to found a business
based on it. Others complete their programme in one branch of the dis-
cipline, and find opportunities in other areas and follow them, such is the
kind of adaptability built into a professional degree programme.134 The
audio field is replete with this kind of demonstrated adaptability.

The Bachelor Honours Degree is an extended version of the basic degree.
It usually takes an extra year of study that investigates an aspect of the
discipline in some depth or breath, and involves some independent research
as part of the programme. This degree is about building a specialisation
in the discipline, and demonstrating through some independent research
both the capacity to undertake research, and the capacity to exercise in-
dependent judgement within the culture of the discipline. This additional
year is sometimes used as a preliminary year, allowing the candidate to
demonstrate readiness to undertake a Masters degree.

The Graduate Certificate and Graduate Diploma are for increasing the
depth or specialisation in a discipline, or by piggy-backing on the general
skills in the underpinning Bachelor Degree introducing an additional disci-
pline into one’s skill-set. For example, a Graduate Diploma of Education
is allowing people who are already skilled in a discipline, to also undertake
teaching as an additional discipline.

The Masters Degree is analogous to the Master Craftsman of Medieval
times (See Page 1). This qualification is about demonstrating in a major

134Furze, Anders (2018) Degrees of Difference. 3010: Melbourne University Magazine,
Melbourne. Pp. 22-23
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piece of independent work (a research-based thesis, a “capstone project”,
or substantial piece of independent scholarship – the academic equivalent
of a “Masterpiece”) considerable understanding of the culture of the disci-
pline. Since the Masters Degree is about demonstrating research skills and
independent thought, the research project should be an in-depth study of
some aspect of the discipline, and demonstrate considerable mastery of the
discipline. It does not need to create completely new knowledge in the field,
although many such studies do have that originality.

A Masters Degree (Research) is about demonstrating independent judge-
ment and managing resources to complete a complex project in the context
of understanding the praxis of research. In fact, two-thirds of the degree will
be related to learning how to conduct research. In a sense it is a precursor
to undertaking a Doctoral Degree.

A Masters Degree (Coursework) is about extending the depth and breadth
of understanding in the discipline. The research project will typically be
discipline directed and be about extending the candidate’s understanding of
the culture in the discipline. In addition to demonstrating that the graduate
can adapt the rules of the discipline, it should also show that the graduate
can create new rules to adapt to new circumstances within the culture of
the discipline. Since this degree is practice related, only a minor research
project is required. However, the study is to prepare the graduate for a
profession. Thus the coursework component will generally be guided by the
requirements of a relevant professional, statuary or regulatory body.

A Masters Degree (Extended) is about developing advanced skills in a
profession. It may result in a specialisation within the discipline or a lead-
ership role in the profession. Again the research work, independently con-
ducted project work or substantial scholarship will be discipline focussed,
and the programme will again be guided by the relevant professional, stat-
uary or regulatory body.135

The Doctoral Degree is about demonstrating intellectual independence,
personal responsibility and accountability, and the ongoing capacity to con-
duct research and create new knowledge. Generally, this study will have
relevance in a discipline, but this is not necessarily a constraint. A Doc-
tor of Philosophy degree can range widely if the range is relevant to the
resulting study. A Doctoral Degree in a discipline will be more focussed on

135The Masters Degree (Extended) is the only Masters qualification where the graduate
may use the title “Doctor of” for a Masters Degree (Extended) for five professions:
medical practice; physiotherapy; dentistry; optometry and veterinary practice. The title
“Juris Doctor” is permitted for a Masters Degree (Extended) for legal practice. See AQF
Second edition 2013. P. 72.
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the discipline, and it will solve a problem in the discipline, possibly in the
context of a team of researchers working on a larger problem.

So how do these qualifications relate to the world of work?
Certificates I and II are a technically oriented version of year 11 in the

Senior Secondary School. Thus, these certificates develop similar literacy
and numeracy skills in the context of being introduced to the culture of the
discipline. The skill-set is appropriate for entry level into an organisation in
support and closely supervised practical roles, working on repetitive tasks
in familiar and routine contexts.

Certificates III and IV are the technical parallel to an academic year 12,
but they can be more. Certificate III is used as the academic part of an ap-
prenticeship, along with a period of parallel work experience in the industry.
This is a Trade qualification and closely parallels the medieval apprentice-
ship for trade training. A graduate from this apprenticeship model will be
work ready as a tradesman, but will need to spend some time working in
that role under supervision before “mastering the trade” (See Page 1). In
disciplines where a formal apprenticeship is not part of the training mix, a
Certificate III is a general entry level qualification but with an introduction
to the praxis of the discipline. Certificate IV qualifications can be associ-
ated with a “Traineeship” where the academic qualification is associated
with employment in the discipline. Again, at the entry level, this qualifi-
cation supports graduates working in familiar and routine contexts and on
repetitive tasks under supervision and direction.

The Diploma, Advanced Diploma and Associate Degree are the first
steps on the tertiary (post secondary) education stage. The first year of
these qualifications is often a Certificate IV, which allows year 11 entry and
provides an alternate pathway from secondary school to a higher education.
These qualifications are classed generically as “para-professional”, in that
the graduates will work on relatively familiar tasks in reasonably familiar
contexts, but as experience grows people working at this level can aspire to
considerable responsibility and autonomy under broad direction. Usually
these graduates work in support of professionals: they may be the tech-
nicians who build the prototypes that engineers design; or the legal clerks
who prepare routine documents in legal offices; or the maintenance staff in
large technologically reliant organisations. A graduate at this level may rise
with experience in the discipline and in relevant enterprises to lead teams
or departments of technical support staff.

The first step on the “professional” ladder is the Bachelor degree. The
key characteristics of graduates are: personal accountability and responsi-
bility within the culture of the discipline; a broad understanding of praxis
in the discipline; and the adaptability to adapt current praxis to suit new or
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unfamiliar problem solutions. A graduate with a Bachelor degree will have
a broad understanding of the discipline praxis, and a demonstrated capacity
to change the rules within the general culture of the discipline. Initially on
graduation one would expect to gain experience through an internship or
by working in an organisation under broad supervision, but with increasing
independence with experience. A Bachelor graduate could aspire to a lead-
ership role in a large organisation, and as a professional practitioner may
choose to establish his or her own business or private practice.

There are two significant functions of the higher degrees and they differ
by the extent to which each of these functions dominates: to expand the
breadth or depth of understanding of the praxis in the discipline; and to
build a capacity to engage in generating new practices, processes or un-
derstandings through evidence based research. The higher the degree, the
greater the expectation that the graduate will generate new knowledge or
understanding in the discipline. Individual accountability and responsi-
bility is necessary because of the unfamiliar nature of the problems being
explored – at this level one is extending what the discipline considers to
be “established practice” within the discipline. This level of education re-
quires that the graduate exercises considerable personal and professional
independence, because the ideas and practices generated through the cre-
ative work are original and are changing what we know of the world, and are
often multi-disciplinary. This professional practice can have more than just
personal consequences: there may be legal or regulatory consequences. Su-
pervision at this level is largely through “peer review” through publication
of the results of these studies, or through academic or professional organi-
sations reviewing the results. Before society grants the authority to create
such change, one is expected to have both a broad and deep understanding
of the discipline culture and praxis before being considered “competent”
and being granted licence to effect change and to influence society in this
way.

While these qualifications are important means of generating skill-sets,
and for demonstrating understanding of the praxis and culture of the disci-
pline, they are not the only pathways to innovation and significant contri-
butions to the discipline (See Page 21 and Page 22). Many of our pioneers
in audio have made their contributions without the benefit of formal train-
ing in research, but from their base in professional practice and interest
in understanding and solving a problem for the discipline. Indeed, many
of the pioneers in the very early years of the Audio discipline have been
gifted amateurs and entrepreneurs, yet they created the technology and the
industry through their innovating thinking and original development of the
practices we use today.
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2.1 Audio skill development

The early pioneers of what we now call the media industries were inventor-
entrepreneurs rather than academically trained to work in the medium that
interested them.

In the late nineteenth century inventors were experimenting with imag-
ing technology and the capture of images (photography) and the capture of
motion images. However, these early experimenters were all working inde-
pendently and solving their own problems in their own unique way. Some
were exploiting their use of motion imaging for scientific purposes, but most
were creating curiosities that they hoped people would pay to view – they
were in the entertainment business. The materials they produced were in-
compatible between the plethora of early technologies. The technology was
also being developed in France, Britain, and the US, soon to be joined
by experimenters in Germany, where the first motion picture studios were
established.1

Since the beginning of wireless telegraphy, the manufacturers of the
equipment had to train the staff who would operate and maintain the equip-
ment. The collision at see between the ships Republic and the Florida off
the US coast in 1909, and the later sinking of the Titanic in 1912, both
reinforced the importance of marine vessels carrying wireless telegraphy
equipment and of having skilled technicians on board who could operate
and maintain the wireless telegraphy equipment. From 1913, Amalgamated
Wireless Australia (AWA), a subsidiary of the Marconi company, began
building marine and shore wireless telegraphy equipment to install on Aus-
tralian flagged ships and their shore stations. The Australian Post Master
General mandated that the person charged with operating this equipment
held a Certificate of Proficiency issued by the government agency if they

1History of film technology. https://en.wikipedia.org/wiki/History_of_film_

technology. Accessed 24 January 2018

77

https://en.wikipedia.org/wiki/History_of_film_technology
https://en.wikipedia.org/wiki/History_of_film_technology


2. Schools and courses

were to hold the position of Radio Officer on ships at sea.2

The Marconi School of Wireless was established soon after the parent
company, AWA, was established in Sydney in 1913. During the First World
War the Marconi School trained radio operators for the Royal Australian
Navy, and for the merchant navy. After the war, returning servicemen were
trained as radio operators for merchant ships.3

The invention of the three-element “Audion”, “a three-element vacuum
tube”, or a triode electronic valve by Lee De Forest in 1907 allowed the
electronic amplification of audio and began a revolution in the development
of telephony and audio reproduction.

Meanwhile, in the emerging film industry the Audion facilitated the
electronic recording of sound onto Berliner disks. Amplifiers also created
a signal level sufficient to drive loudspeakers in the emerging cinemas so
the sound level that could be reproduced was loud enough in a large hall
filled with people. But even with this technology, synchronisation was still
a problem. The solution was to record the sound optically, directly onto
the film alongside the pictures, and to reproduce it by allowing the varying
light from the sound-track to fall on a photoelectric cell which created an
audio signal to be fed into the amplifier. The process of first variable density
recording in 1918 in Germany, through to variable area recording created
in Denmark in 1923.4 By the mid 1920s sound on film was well established
as a technology and as an entertainment medium.

In 1916, a group of motion picture engineers gathered together in the
US to begin the process of standardising the motion imaging technology so
that producers and distributors could create motion pictures and distribute
them to theatres around the world for presentation to appreciative audi-
ences. The Society of Motion Picture Engineers (SMPE) was founded with
the purposes of: enhancing personal networking and interaction; develop-
ing standards for the motion picture industry; and, enhancing expertise
through conferences, journal papers and local section meetings. This was
the beginning of industry specific skill development for the motion picture,
and later the television industries (as the Society of Motion Picture and
Television engineers, or SMPTE).5

Just as in the film industry, early inventors in audio, like Edison and

2Scholes, W. A. (circa 1980) Marconi Radio School’s Eighty Years of History. http:
//www.suburbia.com.au/~colinc/marconi/scholes.html. Accessed 26 January 2018

3Scholes, Op. cit.
4Weis, E., Hndzo, S., Mertz, P,. Manvell, R., (n.d.) Motion Picture Technology.

https://www.britannica.com/technology/motion-picture-technology. Accessed
24 January 2018

5SMPTE: About Us. https://www.smpte.org/about. Accessed 24 January 2018
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Berliner were developing the technology in the context of commercial ven-
tures. However, this early period of audio recording was a time of strong
competition between commercial companies who closely guarded the se-
crets of their technology.6 However, the large scale development of tele-
phony during the First World War (WW1) for command and control, and
the development of both wireless telegraphy and wireless telephony for mo-
bile applications by 1917, produced rapid advances in both audio and radio
technology. The engineers who developed this technology were typically
military officers who had, before the war, been employed by the major
telecommunications companies, like the Marconi company, in their civil-
ian roles.7 Training for the engineers who developed the technology was
typically a generalist electrical qualification and experience in a developing
commercial telephony or radio company. Training for the specialist military
personnel who would operate this equipment in the field followed the usual
pattern of specialist Corps training in the military.

In the period between the wars, commercial interests took over.

When commercial AM radio broadcasting began in Australia in 1923,
the Post Master General’s department mandated that the operators of the
broadcast equipment was also operated by people who could demonstrate
their technical proficiency with the equipment. The Broadcast Operator’s
Certificate of Proficiency (BOCP) was the qualification that defined that
skill-set. Marconi School of Wireless was one of the early schools training
for this certificate.8 The Radio School at the Working Man’s College was
another school to provide a course leading to the BOCP.

In the motion picture field, emphasis on audio concentrated on direc-
tional microphones, booms to capture original sound as cleanly as possible,
and the ability to record the sound separately and edit and synchronise
sound and picture in the editing process (double system editing). Micro-
phone technology improved. Loudspeakers developed to produce a high
fidelity reproduction of the sound.

In home entertainment, record players became common in homes, and
radio receivers allowed immediate communication with a wider world both
for news and entertainment. Commercial broadcasting networks grew in

6Plunkett, D. J. (1998) Reminiscences on the Founding and Development of the
Society. J Audio Eng Soc Vol 46 Nr 1/2, pp. 7...12; 1998 Jan/Feb http://www.aes.

org/aeshc/docs/aeshist/plunkett_aes-founding.pdf. Accessed 24 January 2018
7Gannon, P. (2014) WW1: First World War communications and the

‘Tele-net of Things’ https://eandt.theiet.org/content/articles/2014/06/

ww1-first-world-war-communications-and-the-tele-net-of-things/. Accessed
24 January 2018

8Schole. Op. cit.
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scale and reach, first reaching a single town or city, then through intercon-
necting wired network connections eventually whole countries. The need
for recorded content for these media became insatiable, requiring the devel-
opment of studios with the appropriate equipment to make the recordings
to be played in the home or to be broadcast.

Advances in audio technology since the 1920s made sound recording and
playback, and radio broadcasts of live and recorded material, viable enter-
tainment media. But these technologies, although they kept advancing,
were delayed in their deployment by the Second World War.9

The experience in WW1 where the importance of radio telephony for
situational awareness and command and control meant that by the time
World War Two (WW2) began military organisations were well advanced in
using wireless telegraphy, wireless telephony, and wired audio applications
in military equipment, particularly in noisy environments like aircraft and
tanks, and for command and control of mobile military units. Commanders
were also aware of the potential for interference with communications and
for intelligence gathering from the very presence of wireless communications
and from the interception of all types of communication.

In Melbourne, the then Melbourne Technical College (now RMIT Uni-
versity) provided courses in electrical trades, and radio trades, in the “Ra-
dio School” established in Building 9 as a purpose-built building in Bowen
Street, Melbourne.10 Over 20,000 servicemen – both Army and Airforce –
gained their trade training in military communications. It was for the war
work that the newly named Melbourne Institute of Technology achieved its
Royal Charter – the only educational institution in Australia to have such an
honour.11 The radio school at RMIT also taught the course for the BOCP.
A Marconi brochure from the mid 1960s suggests the level of the BOCP
was specifically for technicians responsible for maintenance and operations
of RF transmitters and receivers, and the baseband audio equipment.12

Opportunities in the electronics industry are no longer open to

9Plunkett, Op. Cit.
10Building Nine. https://www.rmit.edu.au/maps/melbourne-city-campus/

building-9
11History of RMIT. https://www.rmit.edu.au/about/our-heritage/

history-of-rmit. Accessed 26 January 2018
12As a declaration of interest, I received my electronics technician trade training at the

Eastern Hills campus of the Marconi School of Wireless courtesy of RA Signals Corps,
and received specific equipment familiarisation in the Signals Corps. Then I obtained
my Professional Engineering qualification at RMIT, and then taught in all four of the
departments that began in the Radio School and transferred to new buildings in Cardigan
Street in 1978-80.
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the poorly trained. The Radio engineer for instance, whose work
involves research and design, must possess high qualifications
attainable only through a University course in the science of
radio engineering.

Such complex radio communication equipment as transmitters,
receivers, depth recorders, radar, direction finders, radio com-
passes, aircraft distance measuring equipment, air beacons and
other navigational aids, which safeguard life and property at
sea, in the air and on the ground, must be maintained at all
times.

In certain branches of the industry, commercial operators who
maintain broadcast, ship, aircraft and ground radio stations,
are required by Government regulation to qualify for a certifi-
cate of proficiency. Examinations for such certificates are con-
ducted by the Radio branch from the Postmaster General’s De-
partment and are held every three months, qualifications being
briefly:- principles of electricity and basic radio, frequency mod-
ulation and pulse technique (radar); maintenance and operation
of broadcasting and marine equipment; copying of morse code
and regulations applying to radio traffic; navigation and cable
routes of the world.

Radio technicians are also needed to maintain 2-way mobile
communications services, radio and television receivers, ampli-
fiers and data processing equipment and for the efficient instal-
lation, repair and maintenance of the services, expert knowledge
is essential.13

A significant feature of the Marconi School of Wireless marine radio
operator courses was that in the marine context at least, while the bulk of
the work on deployment was operating complex electronic equipment, they
were on their own if the equipment failed: they had to repair it, because a
failure of the wireless equipment was a “safety at sea” issue. Emphasis in
the course was the repair skills of a technician, and the wireless telegraphy
(and later AM and SSB radio) operator skills. Since much of the marine
radio and electronics equipment on Australian ships was made by AWA, the
school’s parent company, the course was able to provide practical experience
with the equipment likely to be installed on these ships.

13Marconi School of Wireless – Course Brochures. (circa 1980) http://www.

suburbia.com.au/~colinc/marconi/marconbr.html. Accessed 26 January 2018
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The Marconi course brochure also makes it quite clear that to take up
opportunities in Radio Engineering one needs to study appropriate courses
at University – to obtain a Bachelor degree in some aspect of Radio Engi-
neering.

After the Second World War, the radio engineering expertise was re-
focussed to broadcasting technology and radio communications for com-
mercial as well as military uses, as described in the Marconi brochure cited
above. The government telecommunications carrier was by then using radio
bearer systems for multichannel telephony, and broadcasters were increas-
ingly using radio studio-transmitter links, and for outside or remote location
broadcast links.

During and just after the war, the different companies producing enter-
tainment media in the US were not cooperating, and each had difficulties
finding materials to operate their businesses because wartime restrictions
limited the availability of critical resources. In 1948 in New York a group of
senior audio engineers gathered together in an attempt to cooperate in find-
ing resources and sharing expertise. This meeting began the organisation
we now know as the Audio Engineering Society (AES). These audio pioneers
were worried that professional associations and universities had emphasised
radio and electronics, and had rather neglected audio. The AES pioneers
were involved in the technical support for the performing arts, and wished
to concentrate on the capture, storage, and reproduction of high quality
audio for use in the performing arts.14

As the professional society for audio, the AES serves its global
membership by providing educational resources, leadership in
the development of new standards and technologies, and forums
for the exchange of creative and scientific information.15

Like the older SMPTE, the AES has a role in providing education and
the exchange of “creative and scientific information”, often ahead of when
the information appears in courses.

In 1956 television broadcasting began in Australia. For several years
before the introduction of the new medium, schools had been preparing
technical staff to support the new medium. The Television Station Opera-
tors certificate of Proficiency (TVOCP) provided the technical maintenance
and operations support for the new technology, training transmitter techni-
cians; camera operators; audio and videotape operators; telecine operators;

14Plunkett, Op. cit.
15AES Brochure. http://www.aes.org/membership/flyers/. Accessed 27 January

2018
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technical directors and so on. The TVOCP required the BOCP as a pre-
requisite to enter the TVOCP. Engineering schools and universities were
also preparing engineers to work in the companies that were designing and
producing receivers, studio equipment and other technologies for the emerg-
ing industry.

In the early 1960s, there was talk about establishing a film school to
build on our previous experience with motion picture film, to tell Australian
stories to the world. Prime Minister John Gorton said at the time:

I think above all, we do need a real elite of producers, of direc-
tors, of script writers, of people who can show how this can be
done. And the best way that I know to do this is to set up a
proper film and television school.16

It took many years for this new school for film professionals to be re-
alised. The Australian Film School (now the Australian Film, Television,
Radio School or AFTRS) began operations in 1973. The emphasis in the
AFTRS courses is in production: that is, in the art of storytelling. For
example the Bachelor of Arts Screen: Production has the following aims:

The industry is looking for multi-skilled content creators who
are comfortable in all of the key creative roles and are able to
produce content across platforms. In response to this, AFTRS’
BA Screen is split into six interrelated pillars of screen story-
telling: story, image, sound, character & performance, rhythm
& juxtaposition and screen business.17

Russel Howcroft, Chair of AFTRS, describes the underpinning skill-set
of the courses offered by AFTRS is creativity. But he is also adamant that
creativity should not just be limited to the Creative Arts: it should also be
an integral part of technology and administration skill-sets too.18

AFTRS also offers several courses in radio broadcasting, again empha-
sising storytelling. While the emphasis is on the storytelling and production
in the context of real radio stations, there is a component in all of the radio

16Gorton, J. (1968) AFTRS History. http://www.aftrs.edu.au/history, and
http://www.aftrs.edu.au/history/milestones

17BA Screen. http://www.aftrs.edu.au/award-courses/2018_bachelor_of_

arts_screen%3A_production/BASCR. Accessed 27 January 2018
18Howcroft, Russel (2018) The Creative Economy Deficit. ABC National

Press Club Address, first broadcast on 15 April 2018 http://www.abc.net.

au/news/programs/national-press-club/2018-08-15/national-press-club:

-russel-howcroft/10123782 Accessed 15 August 2018
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courses that requires the recording, editing, storage and playout of audio
material.19

The AFTRS has an enviable record in producing world class creatives in
the media industries, with several international awards, including Academy
Awards, granted to its alumni. The graduates of this first class at the AFS
are now some of the top names in the film industry. But there are many
other credible film courses in Australia. For example:20

New South Wales

• Australian Film, Television and Radio School,

• Charles Sturt University,

• The International Film School Sydney,

• SAE Institute Sydney Campus,

• SAE Institute Byron Bay Campus,

• Sydney Film School,

Queensland

• Bond University,

• Griffith University - Griffith Film School,

• Queensland University of Technology,

• Queensland School of Film & Television,

• New York Film Academy Australian Campus,

• TAFE QLD Screen and Media,

• University of Queensland,

19See the list of radio courses and their content at the AFTRS Radio Courses page
at http://www.aftrs.edu.au/degrees/radio/courses. Accessed 27 January 2018

20Study Film in Australia.. http://www.australianshortfilms.com/

study-film-in-australia.html Accessed 27 January 2018
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• International Film College Gold Coast// A private film College based
on the Gold Coast offering Certificate to Advanced Diploma courses,
delivered and run by industry professionals. Producing, Directing,
Scriptwriting, Digital and Film Cinematography, Editing, Lighting,
Photography, Sound Recording and Production Design are all covered
extensively,

Victoria

• Swinburne School of Film and Television, National Institute of De-
sign,

• University of Melbourne,

• Summer School in Film making – University of Melbourne,

• Royal Melbourne Institute of Technology,

• Victorian College of the Arts,

• Deakin University Burwood Campus (Melbourne),

• SAE Institute Melbourne Campus,

• Footscray City Films,

Western Australia

• WA Screen Academy ECU,

• SAE Institute Perth Campus,

South Australia

• Flinders University Screen and Media,

In recent years the scope of these film courses has expanded to include
all kinds of media, but the sound component of moving images is vital to
the value of the product.

Journalism is another path into an audio skill set. Journalists, that is
people who record events in a journal of record, have been around for a
very long time. Training in this craft has been varied, ranging from the self
taught, through some kind of internship (perhaps in a newspaper), through
formal training in the Arts or specific journalism courses. Journalism, like
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film, is about telling a story – only the medium changes as time passes.
From 1911, short films recording current events were the media news events
of the early Twentieth Century. In the silent era, the film journalist was a
cameraman. When sound film came along, the film news crew consisted of
a lighting cameraman and an audio operator, with perhaps a journalist to
front the camera as a presenter and commentator. Newsreel stories, played
in special newsreel theatres or as shorts before a feature film, formed a sig-
nificant part of the news gathering in the first half of the Twentieth Century.
With the coming of television in the 1950s, TV news crews competed with,
and eventually replaced, the newsreel crews. As film was replaced with
Electronic News Gathering (ENG), and the equipment reduced in size, the
crew size reduced, to the point where often the journalist is also camera
person and sound recordist. Journalist courses from the 1950s included de-
veloping the skill-set to work in these new media. Today, most journalist
courses also include the skill-set to record, edit and present stories in audio
and in video, including preparing media for release in digital formats.21

Degree level music courses in Australia heavily emphasise performance
and music theory. They provide opportunities to solo and group perfor-
mances and concerts, in purpose-built auditoria, and for recording of the
performances using comprehensive studio facilities including appropriate
technical support staff. Lower level music courses mix music performance
and appreciation with music business and sound recording (see the courses
listed below). The exception to this model is the international qualification
“Tonmeister”. The term Tonmeister was coined in 1946 to when:

. . . Arnold Schoenberg wrote a letter to the Chancellor of the
University of Chicago suggesting a course to train “soundmen”.
Schoenberg wrote “soundmen will be trained in music, acous-
tics, physics, mechanics and related fields to a degree enabling
them to control and improve the sonority of recordings, radio
broadcasts and sound films”.22

Tonmeister courses exist mainly in Europe, although there are two such
courses in North America (one at McGill university in Canada, and the
other in New York University), and a Masters programme at SAE in Byron

21See Study Journalism Courses in Australia. http://www.

australianuniversities.com.au/courses/australia/study/journalism/campus/

c/d/all-journalism/. Accessed 27 January 2018
See also https://en.wikipedia.org/wiki/Newsreel. Accessed 27 January 2018

22Tonmeister. https://en.wikipedia.org/wiki/Tonmeister. Accessed 28 January
2018
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2.1. Audio skill development

Bay. The European courses are in Germany, Denmark, UK (Surrey Uni-
versity), Switzerland, Austria, the Netherlands, and Catalonia in Spain.23

Tonmeister courses are essentially double degrees with a full classical music
education combined with the physics, mathematics, acoustics and engineer-
ing of an engineering degree.

As the course list below shows, there are many middle or lower level
courses in music that develop skills in sound recording.

From the beginning of universities, science, and later technology, was
an integral part of the course offerings (See Page 5). The first half of the
Twentieth Century was the era of analogue electronic systems and AM
radio, although the newer technologies were being developed in research in-
stitutions but covered by the secrecy of wartime conditions. After the war,
there were few, if any, university courses in Audio. If that was one’s interest,
then one would need to undertake a generalist degree course in electronics,
telecommunications (basically telephony or telegraphy then), or radio en-
gineering. By the 1960s there was, however, one of the golden periods in
Audio technology development. By the 1980s the works of Cherry, Thiele,
Small and many others had made their way into engineering courses for
those who took the appropriate options. The 1980s was also the time when
digital electronics options were offered in communications courses. In 1980
too, the Marconi School of Wireless closed and handed responsibility for
training of maritime radio officers to the Australian Maritime College at
Launceston, Tasmania (now the University of Tasmania, Australian Mar-
itime College).24

The late 1970s also saw the move of the para-professional diploma
courses in Electronics, Computer Systems Engineering, and Audiovisual
Media from Building 9 at RMIT to the new building 56 in Cardigan Street
(see Page 80). The generalist courses in Electronics and Computer Systems
Engineering had a common general electronics first year. The Diploma of
Audiovisual Media also shared a strong electronics engineering background
in the first year, including electronics fabrication and electronics servicing.
The second year of the AV Media course though had more production ori-
ented units of work, including photography, video production, motion pic-
ture projection, and audio production. This Audiovisual Media course was
preparing graduates for work in corporate media production units, educa-
tion media production units, as maintenance and technical support people
in schools, hospitals, government departments, entertainment venues and

23Tonmeister, Op, Cit.
24See the course “Bachelor of Applied Science (Marine Electrical Engineering)”.

http://www.amc.edu.au/study/undergraduate/ocean-seafaring. Accessed 27 Jan-
uary 2018
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similar organisations providing media presentation to audiences and sup-
porting education and training. Like the professional Tonmeister courses,
the Audiovisual Media course had a balanced mix of a technical electronics
foundation supporting an operations skill-set.

In the early 1980s I built a Further Education course in audio technology
called “Audio Techniques”. This course specifically targeted audio technol-
ogy, including state-of-the-art amplifiers, signal processing devices, mixers,
signal distribution, loudspeakers, and acoustics. The course duration was
about 120 hours. There was a recording production component where the
technicians began to appreciate the skills of the recording operator so they
could put their technical skills in context. The Audio Techniques course was
built around an industry skills analysis, and built on Electronics Diploma
subjects in Electronics and Communications Measurements. Emphasis in
this course was on the performance of the electronics or acoustics, with a
practical component that emphasised measurement of performance and the
relationship between measured performance and audibility. The produc-
tion component built on the audio production subjects in the Diploma of
Audiovisual Media (AV Media). The entry requirement for this Further
Education course was an already completed technical course in Electronics
or similar.

Experience with the Audio Techniques course revealed that there was a
large demand in the community for a production-only course. The course
that developed to meet this demand was “Audio Production”, again a Fur-
ther Education course, but with a broader entry requirement that included
music and music performance, AV Media and other related backgrounds.
Emphasis in the Audio Production course was on understanding the archi-
tecture of a studio, including managing signal flow and establishing and
monitoring optimum levels; microphone characteristics including sensitiv-
ity and directionality; sound fields and establishing a classical stereo sound
field from a conventional sound stage, and building a reproduced sound
stage through multi-track recording; and so on. While this Audio produc-
tion course was operations oriented, it was designed and presented in an
engineering school, part of the Engineering Faculty at RMIT. During this
period too, the Bachelor of Journalism at RMIT also had several units on
multi-track sound recording, and recording and editing audio for radio.

Around the same time the RMIT Audio Production course evolved and
was accredited, there were many other TAFE and private colleges that
started similar but independently designed courses. The School of Audio
Engineering started with Ausmusic support a year or two after the RMIT
Audio Production course started. Box Hill TAFE and Northern Metropoli-
tan TAFE also had similar courses.
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In 1996 the Audio Production course at RMIT was taken out of the En-
gineering Faculty and moved to the Arts Faculty, presumably in response to
the development and publication of the Australian Standard Classification
of Occupations that classified audio operators into the arts category.

In around 2002, with the introduction of “training packages”, the courses
were redesigned to comply with the new training packages.

A further reorganisation of TAFE in Victoria in 2008 resulted in a fur-
ther reorganisation in schools and courses. Private schools and TAFE col-
leges could now offer degrees in aspects of audio production and other areas.

2.2 Current courses

The courses listed below are gathered from many searches of the Victorian
Tertiary Education Guide in December 2017.

The list of search terms is given below in alphabetic order:

• Architecture

• Audio Engineering and Sound Production

• Audio Production

• Computers

• Communications Engineering

• Computer System Engineering

• Creative Arts

• Creative Media

• Electronics Engineering

• Engineering

• Film

• Film Production

• Journalism

• Media Production

• Music
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• Network Engineering

• Physics

• Sound Production

• Television Production

This eclectic list of disciplines seems excessive, but given the diversity
and reach of audio into many related disciplines (see Page xiv) then it would
seem to be reasonable. All of the above disciplines have some component of
them relating to audio, acoustics, music, or media production: some relating
to technical (engineering) occupations; others to creative occupations.

In reading this list, be aware that while it is comprehensive, it is not
exhaustive: it omits courses that are unlikely to have an audio-related com-
ponent, and many relevant interstate courses. For example, in the archi-
tecture courses those relating to civil engineering or landscape design are
omitted from the list because they are unlikely to have a strong component
in the field of architectural acoustics.

On the other hand, this list contains generalist engineering courses that
would superficially seem to not have any connection with audio, yet the
fundamental mathematics and physics are similar enough to be adapted:
for example, a mechanical or hydraulic system will be described by similar
(analogous) mathematical equations. The courses in the subsection “com-
puters” are those with an engineering or science background: this list has
had business and law applications of computers removed as these courses
are not likely to have sufficient science or engineering focus to be relevant
for audio applications. Courses in engineering will most likely have suffi-
cient components in common with an audio specialisation that they may
still be useful.

Courses in such disciplines as computers, telecommunications and net-
work engineering would seem to be superficially irrelevant to an audio disci-
pline, yet they are now highly relevant. Most of the audio technology is now
digital, and the technologies underpinning storage, digital audio worksta-
tions, and so on are based on computer technologies. Further, the digital
audio streams are based on computer networking or telecommunications
protocols and data streams, perhaps with slight modifications to adapt to
the medium. Networking routers are used for signal distribution throughout
digital facilities.

When considering a course suitable for entering the audio specialisation
it is incumbent on the potential student to examine the course detail for
suitable content, and to consider the optional units to support the desired
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specialisation. One should think carefully about the aspects of the industry
that will interest them, and choose a course that will advance that interest.
It may also be necessary to choose optional units of study within a given
generic course that contribute to the desired skill development.

In the following lists of courses, the numbered section heading is the
search term for the items listed in that VTAC search. The course name is
given in italics, followed by the institution, and the campus or location.

2.3 Architecture

Architecture

• Architecture, Deakin University Geelong Waterfront Campus

• Architectural Design/Architecture, Monash University, Caulfield

• Civil Engineering (Honours)/Architectural Design, Monash Univer-
sity Clayton

• Architecture, Deakin University, Geelong Waterfront Campus

• Architecture, RMIT University, City

Built Environment and Architecture

• Architecture, Swinburne University of Technology, Hawthorn

• Building Design - Advanced Diploma, Swinburne University of Tech-
nology, Croydon, Hawthorn

• Building and Construction - Diploma, Swinburne University of Tech-
nology, Hawthorn

• Engineering (Honours), Swinburne University of Technology Hawthorn

• Engineering (Honours)(Professional), Swinburne University of Tech-
nology, Hawthorn

• Engineering Practice (Honours), Swinburne University of Technology,
Hawthorn

• Interior Architecture (Honours), Swinburne University of Technology,
Hawthorn

• Interior Design and Decoration - Diploma, Swinburne University of
Technology, Hawthorn
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Design

• Architecture, Swinburne University of Technology, Hawthorn

• Building Design - Advanced Diploma, Swinburne University of Tech-
nology, Croydon, Hawthorn

• Interior Architecture (Honours), Swinburne University of Technology,
Hawthorn

• Interior Design and Decoration - Diploma, Swinburne University of
Technology, Hawthorn

Engineering

• Building Design - Advanced Diploma, Swinburne University of Tech-
nology, Croydon, Hawthorn

• Building and Construction - Diploma, Swinburne University of Tech-
nology, Hawthorn

• Engineering (Honours), Swinburne University of Technology, Hawthorn

• Engineering (Honours)(Professional), Swinburne University of Tech-
nology, Hawthorn

• Engineering Practice (Honours), Swinburne University of Technology,
Hawthorn

• Civil Engineering (Honours)/Architectural Design, Monash Univer-
sity, Clayton

• Interior Architecture (Honours), Monash University, Caulfield

2.4 Audio Engineering and Sound Production

Audio Engineering and Sound Production

• Audio Engineering and Sound Production, JMC Academy, Brisbane,
Melbourne, Sydney
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Audio/ Music/ Sound Production

• Audio (Associate Degree), SAE Creative Media Institute, SAE Mel-
bourne

• Audio (Bachelor), SAE Creative Media Institute, SAE Melbourne

• Audio Production (Diploma), SAE Creative Media Institute, SAE
Melbourne

• Music Production (Diploma), SAE Creative Media Institute, SAE
Melbourne

Creative Arts

• Sound Production, Victoria University, Footscray, Nicholson

Music

• Sound Production, Victoria University, Footscray, Nicholson

• Music Industry (Sound Production), Bendigo TAFE, Bendigo

• Music Industry (Sound Production) (Diploma), RMIT University, City

• Sound Production, Melbourne Polytechnic, Fairfield, Prahran

• Sound Production (Degree), Box Hill Institute, Box Hill

2.5 Audio Production

Audio Production

• Audio Engineering and Sound Production, JMC Academy Brisbane,
Melbourne, Sydney

• Audio Production, Melbourne Polytechnic, Fairfield, Prahran

• Audio Production, Collarts, (Australian College of the Arts), South
Melbourne

• Audio Production & Entertainment Management (Double Degree),
Collarts, (Australian College of the Arts), South Melbourne
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Audio/ Music/ Sound Production

• Audio (Associate Degree), SAE Creative Media Institute, SAE Mel-
bourne

• Audio (Bachelor), SAE Creative Media Institute, SAE Melbourne

• Audio Production (Diploma), SAE Creative Media Institute, SAE
Melbourne

• Music Production (Diploma), SAE Creative Media Institute, SAE
Melbourne

• Music Audio Production (Degree), Box Hill Institute Box Hill

2.6 Computers

Computer Science

• Computer Science, RMIT University City

• Computer Science, Deakin University, Melbourne, Burwood

• Computer Science, Monash University, Clayton

• Computer Science Advanced (Honours), Monash University, Clayton

• Engineering (Honours)/Computer Science, Monash University, Clay-
ton

• Science/Computer Science, Monash University, Clayton

• Computer Science, La Trobe University, Melbourne

• Computer Systems (Degree), Box Hill Institute, Box Hill

• Computer Systems - Cyber Security, Box Hill Institute, Box Hill

• Computer Systems - Networking, Box Hill Institute, Box Hill, Lilydale

• Computer Systems Engineering, RMIT University, City

• Computer Systems Technology, Bendigo TAFE, Bendigo

• Computer Systems Technology, Kangan Institute, Broadmeadows

• Computer Systems Technology, Box Hill Institute, Box Hill

94



2.6. Computers

• Computer Systems Technology, Melbourne Polytechnic, Preston

• Computer Technology, Chisholm Institute, Dandenong, Frankston

Engineering

• Computer Systems Technology - Cert IV/Diploma, Swinburne Uni-
versity of Technology, Hawthorn

• Engineering (Honours)/Computer Science, Swinburne University of
Technology, Hawthorn

• Engineering (Honours)/Computer Science, Monash University, Clay-
ton

• Engineering-Computer and Network (Honours), RMIT University, City

• Engineering-Computer and Network (Honours)/Business Management,
RMIT University, City

• Engineering-Computer and Network (Honours)/Computer Science, RMIT
University, City

• Engineering-Telecommunications (Honours)/Computer Science, RMIT
University, City

Games and Animation

• Games and Interactivity/Computer Science, Swinburne University of
Technology, Hawthorn

Information Technology

• Computer Science, Swinburne University of Technology, Hawthorn

• Computer Science (Professional), Swinburne University of Technol-
ogy, Hawthorn

• Computer Systems Technology - Cert IV/Diploma, Swinburne Uni-
versity of Technology, Hawthorn

• Games and Interactivity/Computer Science, Swinburne University of
Technology, Hawthorn
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Science

• Science/Computer Science, Monash University, Clayton

2.7 Communications Engineering

Electronics and Communications Engineering

• Electronics and Communications Engineering, RMIT University, City

Engineering

• Electronics and Communications Engineering - Advanced Diploma,
Swinburne University of Technology, Hawthorn

• Engineering Technology (Telecommunications) (Degree), Melbourne
Institute of Technology, Melbourne

• Engineering-Telecommunications (Honours), RMIT University, City

• Engineering-Telecommunications (Honours)/Computer Science, RMIT
University, City

Information Technology

• Electronics and Communications Engineering - Advanced Diploma,
Swinburne University of Technology, Hawthorn

• Physics/Engineering-Telecommunications (Honours), RMIT Univer-
sity, City

• Telecommunications Engineering Technology, RMIT University, City

2.8 Computer Systems Engineering

Computer Systems Engineering

• Computer Systems Engineering, RMIT University, City

• Computer Technology, Chisholm Institute, Dandenong, Frankston
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Engineering

• Computer Systems Technology - Cert IV/Diploma, Swinburne Uni-
versity of Technology, Hawthorn

Information Technology

• Computer Systems Technology - Cert IV/Diploma, Swinburne Uni-
versity of Technology, Hawthorn

2.9 Creative Arts

Animation

• Animation 3D, JMC Academy Brisbane, Melbourne, Sydney

Arts

• Arts Victoria University, Footscray, Park

• Digital Media (Master), Victoria University, City, Flinders

• Graphic Design (Diploma), Victoria University, Footscray, Nicholson

• Interactive Media, Victoria University, Footscray, Nicholson

• Liberal Arts, Victoria University, City, Flinders, Footscray, Nicholson

• Professional Writing and Editing, Victoria University, Footscray, Nichol-
son

• Screen Media, Victoria University, Footscray, Park

• Visual Arts, Victoria University, Footscray, Nicholson

Communication

• Arts, Victoria University, Footscray, Park

• Liberal Arts, Victoria University, City, Flinders, Footscray, Nicholson

• Professional Writing and Editing, Victoria University, Footscray, Nichol-
son

• Creative Arts, Kangan Institute, Broadmeadows
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Creative Arts

• Arts, Victoria University, Footscray, Park

• Digital Media (Master), Victoria University, City, Flinders

• Graphic Design (Diploma), Victoria University, Footscray, Nicholson

• Interactive Media, Victoria University, Footscray, Nicholson

• Liberal Arts, Victoria University, City, Flinders, Footscray, Nicholson

• Professional Writing and Editing, Victoria University, Footscray, Nichol-
son

• Screen Media, Victoria University, Footscray, Park

• Sound Production, Victoria University, Footscray, Nicholson

• Visual Arts, Victoria University, Footscray, Nicholson

• Creative Arts, Australian Catholic, University Melbourne

• Creative Arts (Screen, Theatre and Writing), La Trobe University,
Melbourne

• Creative Arts (Visual Arts), La Trobe University, Mildura

• Creative Writing, Deakin University, Melbourne, Burwood Campus

• Creative Writing, RMIT University, City

• Drama, Deakin University, Melbourne, Burwood Campus

• Film and Television Production, JMC Academy, Brisbane, Melbourne,
Sydney

• Film, Television and Animation, Deakin University, Melbourne, Bur-
wood Campus

• Games Design, JMC Academy Brisbane, Melbourne, Sydney

Information Technology

• Screen Media, Victoria University, Footscray, Park

98



2.10. Creative Media

Music

• Sound Production, Victoria University, Footscray, Nicholson

• Photography, Deakin University, Melbourne, Burwood Campus

• Visual Arts, Deakin University, Melbourne, Burwood Campus

2.10 Creative Media

Animation

• 3D Animation (Diploma), SAE Creative Media Institute SAE Mel-
bourne

• Animation (Associate Degree), SAE Creative Media Institute SAE
Melbourne

• Animation (Bachelor), SAE Creative Media Institute SAE Melbourne

Arts

• Digital Media (Master), Victoria University, City, Flinders

• Interactive Media, Victoria University, Footscray, Nicholson

• Screen Media, Victoria University, Footscray Park

Audio/ Music/ Sound Production

• Audio (Associate Degree), SAE Creative Media Institute, SAE Mel-
bourne

• Audio (Bachelor), SAE Creative Media Institute SAE Melbourne

• Audio Production (Diploma), SAE Creative Media Institute, SAE
Melbourne

• Music Production (Diploma), SAE Creative Media Institute, SAE
Melbourne
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Creative Arts

• Digital Media (Master), Victoria University, City, Flinders

• Interactive Media, Victoria University, Footscray, Nicholson

• Screen Media, Victoria University, Footscray, Park

Design/ Graphic Design

• Design (Associate Degree), SAE Creative Media Institute, SAE Mel-
bourne

• Design (Bachelor), SAE Creative Media Institute, SAE Melbourne

• Graphic Design (Diploma), SAE Creative Media Institute, SAE Mel-
bourne

Film

• Film (Associate Degree), SAE Creative Media Institute, SAE Mel-
bourne

• Film (Bachelor), SAE Creative Media Institute, SAE Melbourne

• Film (Diploma), SAE Creative Media Institute, SAE Melbourne

Games Development

• Game Development (Diploma), SAE Creative Media Institute, SAE
Melbourne

• Games Development (Associate Degree), SAE Creative Media Insti-
tute, SAE Melbourne

• Games Development (Bachelor), SAE Creative Media Institute, SAE
Melbourne

Information Technology

• Screen Media, Victoria University, Footscray, Park,
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Postgraduate Degree Programs

• Creative Industries (Graduate Certificate), SAE Creative Media In-
stitute, SAE Online

• Creative Industries (Graduate Diploma), SAE Creative Media Insti-
tute, SAE Online

• Creative Industries (Master), SAE Creative Media Institute, SAE On-
line

2.11 Electronics Engineering

Electronics and Communications Engineering

• Electronics and Communications Engineering, RMIT University, City

Engineering

• Electronics and Communications Engineering - Advanced Diploma,
Swinburne University of Technology, Hawthorn

• Engineering - Electrical and Electronics, Deakin University, Geelong,
Waurn Ponds Campus

Information Technology

• Electronics and Communications Engineering - Advanced Diploma,
Swinburne University of Technology, Hawthorn

2.12 Engineering

Architecture

• Civil Engineering (Honours)/Architectural Design, Monash Univer-
sity, Clayton

Arts

• Engineering (Honours)/Arts, Monash University, Clayton

• Audio Engineering and Sound Production, JMC Academy, Brisbane,
Melbourne, Sydney
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Built Environment and Architecture

• Building Design - Advanced Diploma, Swinburne University of Tech-
nology, Croydon, Hawthorn

• Building and Construction - Diploma, Swinburne University of Tech-
nology, Hawthorn

• Engineering (Honours), Swinburne University of Technology, Hawthorn

• Engineering (Honours)(Professional), Swinburne University of Tech-
nology, Hawthorn

• Engineering Practice (Honours), Swinburne University of Technology,
Hawthorn

Computer Science

• Engineering (Honours)/Computer Science, Monash University, Clay-
ton

• Computer Systems Engineering, RMIT University, City

• Computer Technology, Chisholm Institute, Dandenong, Frankston

Design

• Mechanical Engineering (Honours)/Industrial Design, Monash Uni-
versity, Clayton

• Building Design - Advanced Diploma, Swinburne University of Tech-
nology, Croydon, Hawthorn

• Engineering (Honours)/Innovation and Design, Swinburne University
of Technology, Hawthorn

• Electronics and Communications Engineering, RMIT University City

Engineering

• Building Design - Advanced Diploma, Swinburne University of Tech-
nology Croydon, Hawthorn

• Building and Construction - Diploma, Swinburne University of Tech-
nology, Hawthorn
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• Computer Systems Technology - Cert IV/Diploma, Swinburne Uni-
versity of Technology, Hawthorn

• Electronics and Communications Engineering - Advanced Diploma,
Swinburne University of Technology, Hawthorn

• Engineering (Honours), Swinburne University of Technology, Hawthorn

• Engineering (Honours)(Professional), Swinburne University of Tech-
nology, Hawthorn

• Engineering (Honours)/Business, Swinburne University of Technol-
ogy, Hawthorn

• Engineering (Honours)/Computer Science,

• Swinburne University of Technology Hawthorn, Swinburne University
of Technology, Hawthorn

• Engineering (Honours)/Innovation and Design, Swinburne University
of Technology, Hawthorn

• Engineering (Honours)/Science, Swinburne University of Technology,
Hawthorn

• Engineering (UniLink) - Diploma, Swinburne University of Technol-
ogy, Hawthorn

• Engineering - Associate Degree, Swinburne University of Technology,
Hawthorn,

• Engineering Practice (Honours), Swinburne University of Technology,
Hawthorn

• Engineering Technology - Electrical - Advanced Diploma, Swinburne
University of Technology Hawthorn

• Engineering Technology - Mechanical - Advanced Diploma, Swinburne
University of Technology, Hawthorn

• Engineering (Honours), Monash University, Clayton

• Engineering (Honours) - Masters Accelerated Pathway, Monash , Clay-
ton

• Engineering (Honours)/Arts, Monash University, Clayton
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• Engineering (Honours)/Computer Science, Monash University, Clay-
ton

• Engineering (Honours)/Information Technology, Monash University,
Clayton

• Engineering (Honours)/Science, Monash University, Clayton

• Software Engineering (Honours), Monash University, Clayton

• Engineering, La Trobe, Melbourne, Melbourne (Bundoora)

• Building Design, Victoria University, Sunshine

• Building Design (Degree), Victoria University, Footscray, Park

• Electrical, Victoria University, Sunshine

• Engineering (Diploma), Victoria University, City, Flinders

• Engineering - Architectural Engineering (Honours), Victoria Univer-
sity, Footscray, Park

• Engineering - Electrical and Electronic Engineering (Honours), Vic-
toria University, Footscray, Park

• Engineering and Science (Chancellor’s Scholarship), Victoria Univer-
sity, St Albans

• Engineering, Monash College, Clayton

• Engineering (Associate Degree), CQUniversity, Distance Education

• Engineering (Diploma) / Engineering (Honours) (Degree), La Trobe,
Melbourne, Melbourne (Bundoora)

• Engineering (Honours), CQUniversity, Distance Education

• Engineering (Information Technology), Monash College, Clayton

• Engineering - Electrical and Electronics, Deakin University, Geelong,
Waurn Ponds Campus

• Engineering - Software, Deakin University, Cloud Campus

• Engineering Technology (Telecommunications) (Degree), Melbourne
Institute of Technology, Melbourne
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2.12. Engineering

• Engineering Technology-Electrical (Advanced Diploma), RMIT Uni-
versity, City

• Engineering-Computer and Network (Honours), RMIT University, City

• Engineering-Computer and Network (Honours)/Business Management,
RMIT University, City

• Engineering-Computer and Network (Honours)/Computer Science, RMIT
University, City

• Engineering-Electrical (Honours), RMIT University, City

• Engineering-Electrical (Honours)/Business Management, RMIT Uni-
versity, City

• Engineering-Electrical (Honours)/Commerce, RMIT University, City

• Engineering-Electrical and Electronic (Honours), RMIT University,
City

• Engineering-Electrical and Electronic (Honours)/Business Manage-
ment, RMIT University, City

• Engineering-Electrical and Electronic (Honours)/Entrepreneurship, RMIT
University, City

• Engineering-Electrical and Electronic (Honours)/International Busi-
ness, RMIT University, City

• Engineering-Telecommunications (Honours), RMIT University, City

• Engineering-Telecommunications (Honours)/Computer Science, RMIT
University, City

Information Technology

• Computer Systems Technology - Cert IV/Diploma, Swinburne Uni-
versity of Technology, Hawthorn

• Electronics and Communications Engineering - Advanced Diploma,
Swinburne University of Technology, Hawthorn

• Engineering (Honours)/Information Technology, Monash University,
Clayton
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2. Schools and courses

• Engineering and Science (Chancellor’s Scholarship), Victoria Univer-
sity, St Albans

• Physics/Engineering-Telecommunications (Honours), RMIT Univer-
sity, City

Science

• Engineering (Honours)/Science, Monash University, Clayton

• Engineering (Honours)/Science, Swinburne University of Technology,
Hawthorn

• Engineering and Science (Chancellor’s Scholarship), Victoria Univer-
sity, St Albans

Software Engineering

• Software Engineering, RMIT University, City

• Telecommunications Engineering Technology, RMIT University, City

2.13 Film

3D ANIMATION & VFX FOR FILM

• 3D Animation Foundations (Certificate II), Academy of Interactive
Entertainment, Melbourne Campus

• Graduate Innovation Program (Graduate Diploma), Academy of In-
teractive Entertainment, Melbourne Campus

• Screen and Media (Animation)(Advanced Diploma), Academy of In-
teractive Entertainment, Adelaide Campus, Canberra Campus, Mel-
bourne Campus, Sydney Campus

• Screen and Media (Diploma), Academy of Interactive Entertainment,
Adelaide Campus, Canberra Campus, Melbourne Campus, Sydney
Campus
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2.13. Film

Film

• Film (Associate Degree), SAE Creative Media Institute, SAE Mel-
bourne

• Film (Bachelor), SAE Creative Media Institute, SAE Melbourne

• Film (Diploma), SAE Creative Media Institute, SAE Melbourne

Film and Television

• Animation, Swinburne University of Technology, Hawthorn

• Animation - Diploma/Advanced Diploma, Swinburne University of
Technology, Hawthorn

• Film and Television, Swinburne University of Technology, Hawthorn

• Film and Television - Diploma/Advanced Diploma, Swinburne Uni-
versity of Technology, Hawthorn

• Screen Production, Swinburne University of Technology, Hawthorn

• Screen and Media - Cert IV, Swinburne University of Technology,
Hawthorn

• Film and Television Production, JMC Academy, Brisbane, Melbourne,
Sydney

• Film and Television Production, Footscray City Films / Footscray
City College Footscray City Films

• Film, Television and Animation, Deakin University, Melbourne, Bur-
wood Campus

• Filmmaking & Photography, Academy of Design Australia, Melbourne

• Fine Arts (Film and Television), University Of Melbourne, (The)
Southbank

Game Art and Animation

• 3D Animation Foundations (Certificate II), Academy of Interactive
Entertainment, Melbourne Campus

• Graduate Innovation Program (Graduate Diploma), Academy of In-
teractive Entertainment, Melbourne Campus
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2. Schools and courses

Game Design and Production

• Graduate Innovation Program (Graduate Diploma), Academy of In-
teractive Entertainment Melbourne Campus

Game Programming

• Graduate Innovation Program (Graduate Diploma), Academy of In-
teractive Entertainment, Melbourne Campus

Games and Animation

• Animation, Swinburne University of Technology, Hawthorn

• Animation - Diploma/Advanced Diploma, Swinburne University of
Technology Hawthorn

• Screen Production, Swinburne University of Technology, Hawthorn

• Screen and Media - Cert IV, Swinburne University of Technology,
Hawthorn

• Interactive Media - Film & Video (Degree), Academy of Information
Technology, Academy of Information Technology

• Screen and Media (Film and Television Production), RMIT Univer-
sity, City

2.14 Film Production

3D Animation & VFX for Film

• Graduate Innovation Program (Graduate Diploma), Academy of In-
teractive Entertainment, Melbourne Campus

Film

• Film (Associate Degree), SAE Creative Media Institute, SAE Mel-
bourne

• Film (Bachelor), SAE Creative Media Institute, SAE Melbourne
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2.15. Journalism

Film and Television

• Screen Production, Swinburne University of Technology, Hawthorn

• Film and Television Production, JMC Academy, Brisbane, Melbourne,
Sydney

• Film and Television Production, Footscray City Films / Footscray
City College, Footscray City Films

Game Art and Animation

• Graduate Innovation Program (Graduate Diploma), Academy of In-
teractive Entertainment, Melbourne Campus

Game Design and Production

• Graduate Innovation Program (Graduate Diploma), Academy of In-
teractive Entertainment, Melbourne Campus

Game Programming

• Graduate Innovation Program (Graduate Diploma), Academy of In-
teractive Entertainment, Melbourne Campus

Games and Animation

• Screen Production, Swinburne University of Technology, Hawthorn

• Screen and Media (Film and Television Production), RMIT Univer-
sity, City

2.15 Journalism

• Entertainment Journalism, Collarts (Australian College of the Arts),
South Melbourne

• Journalism, Deakin University, Cloud Campus

• Journalism, Macleay College, City

• Journalism, RMIT University, City
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2. Schools and courses

• Journalism (Diploma), Macleay College, City

• Media and Communication (Journalism), La Trobe University, Mel-
bourne

• Media and Communication (Sport Journalism), La Trobe University,
Melbourne

• Media and Communications (Diploma) Media and Communication
(Journalism) (Degree), La Trobe, Melbourne, Melbourne (Bundoora)

• Photography (Commercial/Art/Photojournalism) (Degree), Photog-
raphy Studies College (Melbourne), Melbourne

2.16 Media Production

Audio/ Music/ Sound Production

• Audio (Associate Degree), SAE Creative Media Institute, SAE Mel-
bourne

• Audio (Bachelor), SAE Creative Media Institute, SAE Melbourne

• Audio Production (Diploma), SAE Creative Media Institute, SAE
Melbourne

• Music Production (Diploma), SAE Creative Media Institute, SAE
Melbourne

Film

• Film (Associate Degree),SAE Creative Media Institute, SAE Mel-
bourne

• Film (Bachelor), SAE Creative Media Institute, SAE Melbourne

• Film and Television Production, Footscray City Films / Footscray
City College, Footscray City Films

Game Art and Animation

• Game Art Foundations (Certificate III), Academy of Interactive En-
tertainment, Melbourne Campus
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2.17. Music

Game Design and Production

• Game Art Foundations (Certificate III), Academy of Interactive En-
tertainment, Melbourne Campus

• Game Design and Production (Diploma), Academy of Interactive En-
tertainment, Adelaide Campus, Canberra Campus, Melbourne Cam-
pus, Sydney Campus

• Media Production, Australian Catholic , Melbourne

• Screen and Media (Film and Television Production), RMIT Univer-
sity, City

• Screen and Media (Television Production), RMIT University, City

2.17 Music

Arts

• Arts/Music, Monash University, Clayton

• Music, Victoria University, Footscray, Park

• Music Performance, Victoria University, Footscray, Nicholson

• Arts and Education (Chancellor’s Scholarship), Victoria University,
Footscray, Park

• Audio Production, Melbourne Polytechnic, Fairfield, Prahran

Audio/ Music/ Sound Production

• Audio (Associate Degree), SAE Creative Media Institute, SAE Mel-
bourne

• Audio (Bachelor), SAE Creative Media Institute, SAE Melbourne

• Audio Production (Diploma), SAE Creative Media Institute, SAE
Melbourne

• Music Production (Diploma), SAE Creative Media Institute, SAE
Melbourne
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2. Schools and courses

Creative Arts

• Sound Production, Victoria University, Footscray, Nicholson

Education

• Primary Education (Honours)/Music, Monash University, Clayton

• Secondary Education (Honours)/Music, Monash University, Clayton

Music

• Arts/Music, Monash University, Clayton

• Music, Monash University, Clayton

• Science/Music, Monash University, Clayton

• Music, University Of Melbourne (The), Parkville

• Music, Victoria University, Footscray, Park

• Music Performance, Victoria University, Footscray, Nicholson

• Sound Production, Victoria University, Footscray, Nicholson

• Music (Chancellor’s Scholars), University Of Melbourne (The), Parkville

• Music (Degree), Australian Guild of Music Education, Kooyong

• Music (Degree, Associate Degree), Melbourne Polytechnic, Fairfield

• Music (Songwriting), JMC Academy, Brisbane, Melbourne, Sydney

• Music Audio Production (Degree), Box Hill Institute, Box Hill

• Music Business (Degree), Box Hill Institute, Box Hill

• Music Composition (Degree), Box Hill Institute, Box Hill

• Music Industry, RMIT University, City

• Music Industry, Northern College of the Arts and Technology, North-
ern College of the Arts and Technology

• Music Industry (Sound Production), Bendigo TAFE, Bendigo

• Music Industry (Sound Production) (Diploma), RMIT University, City
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2.18. Network Engineering

• Music Instrument Making, Northern College of the Arts and Technol-
ogy, Northern College of the Arts and Technology

• Music Performance, Collarts (Australian College of the Arts), South
Melbourne

• Music Performance & Entertainment Management (Double Degree),
Collarts (Australian College of the Arts), South Melbourne

• Music Performance (Degree), Box Hill Institute, Box Hill

• Music Performance (Diploma), Box Hill Institute, Box Hill

• Music Performance, Contemporary, JMC Academy, Brisbane, Mel-
bourne, Sydney

• Music Performance, Contemporary (Certificate IV), Melbourne Poly-
technic, Fairfield, Prahran

• Music Performance, Contemporary (Diploma/Advanced Diploma), Mel-
bourne Polytechnic, Fairfield, Prahran

• Music Production, Melbourne Polytechnic, Fairfield, Prahran

• Music Production, Collarts (Australian College of the Arts), South
Melbourne

• Music Theatre, Federation University Australia, Camp Street

Science

• Science/Music, Monash University Clayton

• Songwriting and Music Production (Degree, Associate Degree), Mel-
bourne Polytechnic, Fairfield

• Sound Production, Melbourne Polytechnic, Fairfield, Prahran

2.18 Network Engineering

• Engineering-Computer and Network (Honours), RMIT University, City

• Engineering-Computer and Network (Honours)/Business Management,
RMIT University, City

• Engineering-Computer and Network (Honours)/Computer Science, RMIT
University, City
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2. Schools and courses

2.19 Physics

• Physics/Engineering-Telecommunications (Honours), RMIT Univer-
sity, City

2.20 Sound Production

Audio/ Music/ Sound Production

• Audio Engineering and Sound Production, JMC Academy, Brisbane,
Melbourne, Sydney

• Audio (Associate Degree), SAE Creative Media Institute, SAE Mel-
bourne

• Audio (Bachelor), SAE Creative Media Institute, SAE Melbourne

• Audio Production (Diploma), SAE Creative Media Institute, SAE
Melbourne

• Music Production (Diploma), SAE Creative Media Institute, SAE
Melbourne

Creative Arts

• Sound Production, Victoria University, Footscray, Nicholson

Music

• Sound Production, Victoria University, Footscray, Nicholson

• Music Industry (Sound Production), Bendigo TAFE, Bendigo

• Music Industry (Sound Production) (Diploma), RMIT University, City

• Sound Production, Melbourne Polytechnic, Fairfield, Prahran

• Sound Production (Degree), Box Hill Institute, Box Hill
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2.21. Television Production

2.21 Television Production

Film and Television

• Screen Production, Swinburne University of Technology, Hawthorn

• Film and Television Production, JMC Academy, Brisbane, Melbourne,
Sydney

• Film and Television Production, Footscray City Films / Footscray
City College, Footscray City Films

Games and Animation

• Screen Production, Swinburne University of Technology, Hawthorn

• Screen and Media (Film and Television Production), RMIT Univer-
sity, City

• Screen and Media (Television Production), RMIT University, City
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3 The industry context

3.1 The Australian Standard Classification of

Occupations: First Edition

It may seem apocryphal to those of us who have spent a career working
predominantly with audio to say that there is actually no such industry
as the audio industry. The reality is that audio related skills permeate
every part of the infocommunication industry. In some enterprises they
stand alone; in others, the audio skill-set is just part of a larger and more
comprehensive skill-set.

Even a cursory reading of the previous chapter will show that there is
a plethora of paths to gain a skill set relating to work in audio, in creative
(operations) areas, or as a technician or engineer, or in the business ad-
ministration aspects of the industry. Further, there is a diverse range of
organisations which require the skill set of audio technicians or operators.
However, this diversity of opportunity is not immediately obvious.

In 1983, the Australian Bureau of Statistics and the Department of Em-
ployment and Industrial Relations began a process of classifying occupa-
tions that would support more consistent statistical analysis of the labour-
force, and that would guide vocational education and training. This clas-
sification, the Australian Standard Classification of Occupations (ASCO),
was finally published in 1987.1

The purpose of the ASCO ontology was principally to provide a consis-
tent view of work and the skill-set underpinning the occupational classifica-
tions that made the ontology amenable to statistical analysis. It had other
purposes too, including: labour market analysis and skill need assessment;
vocational education curriculum design; matching job seekers to vacancies;
and providing occupational information to a range of people.2 The standard

1ASCO Dictionary, First Edition (1987) AGPS, Canberra. http://www.

whatjobspay.com.au/doc/ASCO%20Dictionary,%20First%20Edition.pdf Accessed 2
February 2018

2ASCO Dictionary, First Edition. Op. cit. P. vii
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3. The industry context

also defined “jobs” and “occupations” thus:

The individual unit of classification is typically a job, which is
defined as the set of tasks performed by a given worker in a
given establishment. An occupation is then defined as a set of
jobs with identical, or virtually identical, sets of duties.3

From Medieval times, industry has been organised vertically, with the
skill-set defined within the industry constraints, in much the same way as
the guilds did in those early times (See Page 3). The ABS in the first
classification of occupations opted for a different, horizontal, classification
of occupations. Thus the CEO of an electricity supply company, who should
know about electricity generation and supply, is considered equivalent to
the CEO of an accounting firm, whose foundation skill-set is in accounting.
This means that instead of classifying occupations in particular industries,
to explore the range of occupations in a single industry one must find the
relevant skill-sets in the sub-divisions under the main level categories. The
ABS defines their determination of skill levels as:

The skill level of an occupation is a function of the range and
complexity of the set of duties involved. The more complex the
set of duties, the higher the skill level of the occupation. Further,
an occupation which requires the performance of a wide range
of duties has a higher skill level than one which requires the
performance of a subset of those same duties.

While this definition is consistent with an intuitive understand-
ing of the concept of skill level, a more operational definition is
required for the purpose of comparing the skill level of any given
set of occupations in the labour force. In general, the greater the
range and complexity of the set of duties involved, the greater
also will be the amount of formal education, on-the-job training
and previous experience required before an individual can per-
form that set of duties satisfactorily. The following operational
definition of this important concept was therefore adopted:

The skill level of an occupation is a function of the
amount of formal education, on-the-job training and
previous experience usually necessary before an individ-
ual can satisfactorily perform the set of duties involved
in the occupation.4

3ASCO Dictionary, First Edition. Op. cit. P. viii
4ASCO Dictionary, First Edition. Op. cit. P. ix
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3.2. Occupation descriptions

By arranging the classification based on the “range and complexity of
the set of duties”, and not on the hierarchical structure of the industries,
the ontology is one of ranking the authority or responsibility associated with
the skill set. Thus if one wants to discover the different levels of skill in
an industry, one must investigate the relevant sub-sets of each category to
build an industry picture. The highest level categories in the First Edition
of the ASCO Dictionary are:5

1. MANAGERS AND ADMINISTRATORS

2. PROFESSIONALS

3. PARA-PROFESSIONALS

4. TRADESPERSONS

5. CLERKS

6. SALESPERSONS AND PERSONAL SERVICE WORKERS

7. PLANT AND MACHINE OPERATORS, AND DRIVERS

8. LABOURERS AND RELATED WORKERS

3.2 Occupation descriptions

Manager

The generic description of these categories is informative. For example,
within the first category – Managers and Administrators – the sub-category
“Manager” is described thus:6

MANAGER

Administers the activities of an organisation or of a specialist
function within an organisation.

COMMON DUTIES

• Establishes administrative and operational procedures, tak-
ing account of the organisation’s operating environment.

• Devises management policy and approach.

5ASCO Dictionary, First Edition. Op. cit. P. xv
6ASCO Dictionary, First Edition. Op. cit. P. xliv
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3. The industry context

• Prepares budgets, production and other management plans.

• Directs the implementation of plans, policies and proce-
dures, and sets performance targets.

• Establishes lines of control and delegates responsibilities to
subordinate staff.

• Controls the selection and training of staff.

• Represents the organisation in dealings with other organi-
sations.

• Controls the collection and interpretation of management
information to monitor performance, controls the prepara-
tion of reports and authorises the release of information.

• Co-ordinates industrial and public relations activities.

• Controls the use of, and accounts for, the assets and facil-
ities of the organisation.

• Makes policy decisions, and accepts responsibility for op-
erations, performance of staff, achievement of targets and
adherence to budgets, standards and procedures.

Within the management category are specialist managers who have skills
appropriate for the task in organisations that build on the work of spe-
cialised professionals. The Engineering manager has all of the skills of the
general manager, plus the discipline skill-set to supervise the work of the
professionals in the organisation.7

1399-11 ENGINEERING MANAGER

Plans and directs the engineering activities of organisations.

SKILL LEVEL

Previous Experience: 5-10 years as an engineer.

DUTIES

• Performs duties covered by the General Description Man-
ager.

• Directs and controls the engineering and technical opera-
tions of organisations in consultation with other managers
and professionals to ensure that standards of quality, cost,
safety and performance are observed and that time sched-
ules are met.

7ASCO Dictionary, First Edition. Op. cit. P. 19
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3.2. Occupation descriptions

• Interprets plans, drawings and specifications and gives ad-
vice to other managers.

• Plans engineering methods, policies and procedures.

• Evaluates proposals and checks details of plans.

• Establishes work schedules and project budgets.

• Ensures conformity with specifications and plans and with
laws, regulations and safety standards.

• Co-ordinates the activities of engineering staff and controls
engineering staff selection and training.

RELATED OCCUPATIONS

Minor Group 22 Building Professionals and Engineers

In the Arts discipline, the highest level role is that of a “Producer”, in
the category of Managers and Administrators. The ASCO First Edition
defines a producer thus:8

1305-13 PRODUCER (MEDIA)

Plans and directs publishing, artistic and theatrical productions.

SKILL LEVEL

Previous Experience: 5-10 years as a film, television and stage
director, or as a film editor.

DUTIES

• Performs duties covered by the General Description Man-
ager.

• Plans production policies in consultation with technical ex-
perts.

• Plans details of production activities in terms of output
quality and quantity, cost, time available, labour and ma-
terial requirements.

• Prepares work programs to achieve planned production and
directs production control activities.

• Controls the use of production facilities such as studios and
editing equipment, stage equipment and rehearsal time.

8ASCO Dictionary, First Edition. Op. cit. Pp. 12-13
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3. The industry context

• Controls and directs production staff, organises staff selec-
tion, training, development and utilisation.

• Controls the quality of production.

• Recommends and implements initiatives such as changes
in personnel, facilities and objectives.

• Monitors production costs.

• Controls communications by chairing meetings of produc-
tion staff.

• Co-ordinates the work of specialised staff.

SPECIALISATIONS

Executive Producer, Studio Manager, Television Producer

RELATED OCCUPATIONS

Unit Group 2811 – Film, Television and Stage Directors

The producer is the person ultimately responsible for the production,
marketing and distribution of media products, and for the viability and
prosperity of the production company that they lead. In larger organisa-
tions, such as television, radio or film, the producer will have considerable
experience as a professional. However, he or she may still work as a “pro-
ducer/director” where they combine their management role with a signifi-
cant technical role based on their considerable professional practice in the
production of the media.

Professionals

An Engineer is defined thus:9

ENGINEER

Applies engineering principles to the planning, construction and
operation of public works, structures, machines and equipment.

COMMON DUTIES

• Determines objectives and requirements.

• Collects and analyses data on proposed design projects and
determines development requirements.

9ASCO Dictionary, First Edition. Op. cit. Pp. xliv-xlv
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3.2. Occupation descriptions

• Consults with research, operation and maintenance work-
ers, and with customer and client representatives, to re-
solve design problems and to consider questions of aesthet-
ics, operation, maintenance, environment and safety.

• Assesses project feasibility taking account of technical, eco-
nomic and policy factors.

• Co-ordinates design and research work with manufacturing
and production functions.

• Prepares designs and specifications, cost estimates and im-
plementation schedules.

• Supervises the preparation of working drawings.

• Plans and designs production sequences and methods, and
prepares production master plans.

• Prepares and evaluates tenders, estimates and contracts.

• Revises and implements cost control systems.

• Selects and develops manufacturing processes using new or
existing machinery and equipment.

• Evaluates the performance of machines and equipment,
and determines replacement and modification needs.

• Compiles and authorises operational and maintenance data.

• Establishes and enforces quality control standards.

• Writes, evaluates and interprets reports.

• Supervises and co-ordinates the work of associates, techni-
cians and other workers.

Clearly, the above definition is inconsistent with the term “Audio Engi-
neer” as commonly used to refer to operators of sound recording equipment,
however complex that equipment or the set of duties might be. Although
one might be classified as an “Audio Engineer” if one was professionally
qualified as an engineer and one’s duties were principally in the specialisa-
tion of developing Audio equipment or products. Clearly too, this definition
of an engineer also has a significant component of management and admin-
istration as part of the defined duties, but the level of responsibility is at
the level of design, manufacturing production, and quality assurance within
a business, and is not directly responsible for the direction an organisation
or business might take – that is the responsibility of the Manager. So the
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3. The industry context

classification of “Engineer” sits within the “Professional” class rather than
in the “Manager and Administrator” class.

Within the broad classification of “Engineers” the specialisation “Elec-
tronics engineer” is the most appropriate, but by no means the only class of
engineer that is the closest to the specialisation that prepares an engineer
who works with audio.

2211-13 ELECTRONICS ENGINEER

Designs, develops and supervises the manufacture, testing, in-
stallation, operation, maintenance and modification of electronic
components, equipment and systems used for industrial control,
communication, navigation, data processing and entertainment.

SKILL LEVEL

Education: 4 year degree.

DUTIES

• Performs duties covered by the General Description Engi-
neer.

• Designs circuits for electronic control systems and instru-
mentation.

• Develops test apparatus and devises procedures to evaluate
circuits utilising ferro-electric, non-linear, dielectric, pho-
toconductive and thermo-electric properties of materials.

• Determines the type and arrangement of circuit elements,
transistors, integrated circuits, and other elements and pro-
cessors, linking with line or radio transmission systems.

• Ensures that proper control and protection methods, and
the desired level of reliability, are provided.

• Prepares and evaluates designs, specifications, estimates,
tenders and contracts.

• Examines installations to ensure compliance with contract
conditions.

• Establishes and monitors performance and safety standards,
and procedures for modification, maintenance and repair.

• Analyses communication traffic and level of service, and
determines the type of installation, location, layout and
transmission medium.
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3.2. Occupation descriptions

• Develops methods to secure communication circuits against
adverse electrical effects.

• May supervise the construction of prototype circuits.

• May supervise the manufacture of equipment and the lay-
out, installation, testing, commissioning, operation and
maintenance of communication systems.

• May specialise in research in areas such as telemetry and
control systems, data processing equipment, radar, guid-
ance and navigation systems, radio and other communica-
tions equipment.10

SPECIALISATIONS

• Chief Electronics Engineer

• Communications Engineer

• Computer Engineer

• Process Control Engineer

• Radio Engineer

• Telecommunications Engineer

The convergence of the Infocommunications industry that is strongly in-
fluencing the developments in audio means that an audio practitioner should
have a general understanding of all of the specialisations listed above. For
example, the radio microphone that captures the sound will use a telecom-
munications protocol when communicating via radio to the base station,
which may be using a computer networking protocol to connect the base
station to the mixer.

The ARTS professionals are the Producers, Directors or Technical Di-
rectors, plus the cast whose role is the performance to be recorded or repro-
duced. On Page 121 we saw that the role of the producer was to “manage”
the production, including the financial, resource, staffing and logistical sup-
port for the production. The director is responsible for the creative aspects
of the production. In some organisations the producer and director roles are
combined. While the ASCO First edition lists this role as only applying to
Radio or Television, it also applies to the older craft of Film production.11

10ASCO Dictionary, First Edition. Op. cit. P. 56
11ASCO Dictionary, First Edition. Op. cit. P. 119
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3. The industry context

2811-23 DIRECTOR (RADIO OR TELEVISION)

Directs the creative and financial aspects of radio or television
programs in accordance with company policy.

SKILL LEVEL

Education: 3 year degree or 2 year associate diploma.

DUTIES

• Plans programs and studies scripts to determine artistic
interpretation.

• Performs administrative duties associated with the prepa-
ration and presentation of programs.

• Briefs program guests and interviewers on subject matter
to be discussed.

• Confers with specialists such as technical producer to de-
velop suitable sound and lighting effects, set designs, cos-
tumes and choreography.

• Assists producer with auditions and personnel selection.

• Directs rehearsal, filming, taping and broadcasting activi-
ties.

• Coaches cast in delivery of dramatic lines, and suggests
changes necessary to obtain required standards of produc-
tion.

• Co-ordinates the activities of production and technical staff
to ensure desired mood, treatment and style of presenta-
tion.

• Edits tapes and assembles program sequences to provide
entertainment balance.

RELATED OCCUPATION

Occupation 1305-13 Producer (Media)

The director is responsible for the creative or artistic path of a produc-
tion. He or she will set the scene for the performers or journalists, and
direct performances to achieve a given emotional impact to the story being
told. The director will usually be supported by a team of operators and
technicians and administrators to capture the performance or to create it
in a live setting.
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3.2. Occupation descriptions

2811-25 TECHNICAL PRODUCER

Technical Director Controls quality of pictures and sound for
radio and television programs by directing technical teams and
planning and organising technical facilities.

SKILL LEVEL

Education: 3 year degree or 2 year associate diploma.

DUTIES

• Studies script and attends production meetings to discuss
program content, set locations and stage directions to de-
termine technical requirements.

• Establishes on-location requirements for technical produc-
tion facilities.

• Advises producer on the purchase or improvement of audio-
visual equipment.

• Plans and arranges for special effects requested by pro-
ducer.

• Assigns duties to technicians engaged in maintaining, oper-
ating and controlling lights, audio and video control equip-
ment, microphones and cameras.

• Observes television picture through monitor to evaluate
quality, and instructs video camera operators to adjust
equipment.

It is with the role of Technical Producer/Director that this classifica-
tion is miss-classified in the ASCO First Edition. The Technical Director
or Producer is a senior member of the production staff with responsibility
for providing high-level technological advice to the production; specifying
and selecting production technology; and supervising both the technical
and operations staff on the production. This role requires a very deep
understanding of the technology from a deep engineering background, su-
perimposed on a considerable experience in the operation of the technology
in a high-level production environment. The Technical Producer/Director
is a high-level multi-disciplinary role requiring both a technical and an oper-
ations skill-set. In at least one television network that I am aware of, many
of the senior Technical Directors are qualified with a Masters Degree in En-
gineering qualifications alongside many years supervising technical support
and technical operations departments in the organisation.
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The miss-classification comes about as this role is included in the Arts
classification, but it should be included in the Engineering classification
with a “Further Education” component in operations.

Para-Professional

The ASCO First Edition defines an engineering “Associate” as providing
complex technical support to higher level professionals. This class falls into
the “Para-Professional” class. The Associate:12

. . . Provides complex technical support in medicine, science and
engineering, working in association with scientists, engineers or
medical professionals.

The engineering associate’s duties are similar to those of an engineer or
scientist, but are directed at assisting the engineer or scientist, not taking
responsibility for the decisions. Like the engineer or scientist, the associate
will participate in the design process, but at the level of preparing the
details and measuring the performance as the design progresses through
the development stages, rather than determining the specification to be
met, and setting the approach to meeting the specification.

3201-15 ELECTRONICS ENGINEERING ASSOCIATE

Carries out complex technical functions in support of electronic
equipment research, design, manufacture, installation and main-
tenance.

SKILL LEVEL

Education: 2 year associate diploma or certificate.

On-the-Job Training: 2-4 years as an electronics engineering
technician.

DUTIES

• Performs duties covered by the General Description Asso-
ciate.

• Assists Electronics Engineers in the development, design,
testing, manufacture, assembly and maintenance of elec-
tronic equipment and associated circuitry such as radio,
television, communications and process control equipment.

12ASCO Dictionary, First Edition. Op. cit. P. xlv
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• Prepares drawings, plans and diagrams for electronic engi-
neering work.

• Constructs and tests prototype electronic devices.

• Undertakes more difficult and complex calibrations, tests
and adjustments.

• Collects and analyses data, carries out complex computa-
tions and prepares reports.

• Estimates material costs and quantities.

• Inspects designs and installations for conformity with spec-
ifications, drawings, contracts and regulations.

• Evaluates the performance of electronic equipment.

• Selects, commissions and maintains electronic equipment.

• Develops specifications for, and assists engineers in the
commissioning of, non-standard systems and equipment.

• Organises and supervises maintenance activities, and diag-
noses and directs rectification of faults in electronic equip-
ment and systems.

• May operate and maintain complex telecommunications
equipment including computer controlled equipment.

• May assist engineers in the design, manufacture and main-
tenance of process control and instrumentation systems
using electronic, digital, electrical and pneumatic sensors,
signal systems, instruments, controllers, recorders and in-
dicators.13

SPECIALISATIONS

• Aircraft Electronics Technical Officer

• Communications and Data Systems Drafting Officer

• Communications Engineering Technical Officer

• Control Systems Drafting Officer

• Digital Controls Technical Officer

• Electronics Engineering Design Draftsperson

• Electronics Engineering Drafting Officer

13ASCO Dictionary, First Edition. Op. cit. P. 147
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• Electronics Engineering Technical Officer

• Flight Surveyor

• Process Control Technical Officer

• Radio Maintenance Officer

• Telecommunications Technical Officer

RELATED OCCUPATIONS

Occupation 2211-13 Electronics Engineer

Occupation 4399-99 Electrical and Electronics Tradespersons,
nec

A “Technician” is expected to perform “less complex” activities in sup-
port of the professionals and para-professionals. The ASCO First Edition
also makes the point that in some industries or enterprises the terms “As-
sociate” and “Technician” may be used interchangeably despite the level of
skill and independence being quite different.

3201-17 ELECTRONICS ENGINEERING TECHNICIAN

Provides limited technical support functions in electronic re-
search, design, manufacture, operation and maintenance.

SKILL LEVEL

Education: 1 year certificate, or post trade qualification.

On-the-Job Training: 2 months.

DUTIES

• Performs duties covered by the General Description Tech-
nician.

• Assembles circuitry for electronic equipment in accordance
with technical manuals and engineers’ instructions.

• Tests electronic instruments and equipment, repairing or
replacing defective components.

• Calibrates electronic measuring and indicating instruments
according to established standards.

• Installs, tests, repairs and modifies electronic equipment,
following technical manuals or engineers’ instructions.14

14ASCO Dictionary, First Edition. Op. cit. P. 147
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SPECIALISATIONS

• Aerial Survey Technician

• Operates and maintains electronic equipment used in aerial
survey work.

• Communications Electronic Systems Technician (Air Force)

• Communications Engineering Technician

• Electronics Detail Drafting Assistant

• Electronics Detail Draftsperson

• Printed Circuit Board Designer

• Process Control Technician

• Telemetry Technician

RELATED OCCUPATION

Occupation 2211-13 Electronics Engineer

In the Arts area there are also para-professional occupations describ-
ing the operations area of a media organisation. However, the operations
classification in the ASCO First Edition was based on very old technology,
and is now manifestly out of date, yet this has been the basis of “training
packages” in this discipline for the past twenty years.

3903-01 SUPERVISOR, PERFORMING ARTS SUP-
PORT WORKERS

Supervises and co-ordinates the activities of workers engaged in
monitoring, controlling and operating technical equipment used
in support of performing arts.

SKILL LEVEL

Education: 1-2 year certificate.

Previous Experience: 3-5 years as a performing arts support
worker.

DUTIES

• Performs duties covered by the General Description Super-
visor.

• Studies continuity, script and details of production to plan
desired effects.
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• Confers with production personnel to co-ordinate technical
aspects, and suggests changes in technical plans.

• May direct maintenance and repair of technical equipment.15

SPECIALISATIONS

• Supervising Technician, Radio Operations

• Supervises and co-ordinates the activities of workers en-
gaged in recording, editing and broadcasting material for
radio productions.

• Supervising Technician, TV Production Operations

• Supervises and co-ordinates the activities of workers en-
gaged in recording and broadcasting material for television
productions.

• Lighting Supervisor

• Supervisor, Sound Recording and Reproduction

• Equipment Operators

The obvious problem with the definition of the “Supervisor, Performing
Arts workers” is that it describes supervision of “technical aspects’ with no
obvious foundation in those technical aspects to sustain that supervision.
The skill-set is obviously vastly different from that of the Engineering As-
sociate, so there is no way that this relationship has construct validity, and
there is considerable scope in the Supervisors’ definition that this definition
refers to the technicians referred to above. On the other hand, the “Sound
Technician” in the following definition is probably the ‘technicians’ referred
to above, yet there is very little formal training to undertake this role “(3
month certificate)”, and insufficient theory substance in such a short theory
programme to be able to achieve this level of capacity.

3903-11 SOUND TECHNICIAN

Operates technical equipment to amplify, enhance, record, mix
and reproduce sound in support of performing arts.

SKILL LEVEL

Education: 3 month certificate.

On-the-Job Training: 3 years.

DUTIES

15ASCO Dictionary, First Edition. Op. cit. P. 174
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• Determines sound requirements for individual items as di-
rected by supervisor.

• Sets up equipment in accordance with the acoustics of the
area and selects, places and adjusts microphones.

• Monitors audio signals and operates console controls to
adjust the output of microphones or tape feeds.

• Monitors audio input/output to detect quality deviations
or malfunctions.

• Adjusts controls to maintain correct sound levels.

• Prepares equipment and performs minor maintenance.

• May perform dubbing and editing duties.

• May assemble programs from taped segments and repro-
duce copies from master recordings.

• May obtain tapes and records from libraries.

• May instruct performers regarding microphone usage.

• May thread tape and activate recording machines.

• May identify content and playing time of tapes.16

SPECIALISATIONS

• Sound Mixer

• Audio Operator

• Audio Technician

• Operates multi-channel sound mixing consoles and associ-
ated equipment to regulate volume and quality of sound
from several audio feeds.

• Sound Recordist

• Dubbing Projectionist (Sound Mixing)

• Records sound during production on magnetic tape or film
and mixes complex sound tracks for major film produc-
tions.

• Dubbing Machine Operator

• Re-recording Mixer

16ASCO Dictionary, First Edition. Op. cit. P. 174
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• Sound Editor

• Video and Sound Recorder

The obvious problem for the definition of “Sound Technician” is that it
is technologically obsolete, and incompatible with the modern audio pro-
duction working practices. It is just not possible to achieve the requisite
level of skill with technology like the Outside Broadcasting Mixing console
and associated system complexity shown in Figure 4 in a short course with
a little work experience: this level of skill only comes with a sound techno-
logical underpinning and experience under supervision consistent with at
least a Diploma and preferably a degree like the “Tonmeister” degree (See
Page 87).

Trades

The trades are the modern version of the Medieval apprenticeship (see
Page 3) except that in the modern version apprentices are paid, and it
is part of the compact between employer, apprentice and government that
the apprentice complete a course of study in the discipline appropriate to
the level of the apprentice. A clear difference between the trades and the
higher qualifications (from Diploma and higher) is that the trades empha-
sise the hand skills to install and perform routine maintenance over the
academic design and drafting skills that form part of the higher studies in
engineering.

As the list of occupations listed below shows, there are several occu-
pations broadly in the infocommunications discipline, but there is also an
element of specialisation because the range of presented theory is limited,
and the practical supervised experience is in routine and familiar tasks, not
in complex and unfamiliar situations. The trades are in manual occupa-
tions with many in the engineering space, but there are apprenticeships in
other arts-related industries: hospitality, apprentice Chef, and bookbinders
come to mind as examples from disciplines other than engineering. How-
ever, there are no trades in the broad inforcommunications area other than
those listed below.

UNIT GROUP 4311

COMMUNICATIONS EQUIPMENT TRADESPERSONS

Communications Equipment Tradespersons install, maintain and
repair external telecommunications equipment, telecommunica-
tions appliances, electronic broadcasting and telecine equipment
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and instruments and systems used for monitoring and process
control.

SKILL LEVEL

The entry requirement for this unit group is a 4 year trade
certificate. Licences are required for some classes of work.

DUTIES include:

• erecting, testing and maintaining aerial wires

• installing underground cables for telephone, radio and com-
puter transmission

• installing telephones in homes and computerised switch-
boards in office blocks

• installing alarm, radar, medical monitoring, two-way radio
and computer systems

• dismantling and examining equipment

• locating defective components or circuitry using electronic
testing instruments

• replacing or repairing defective components and parts, lines
and cables

• assembling and soldering equipment.17

CONTENT

This Unit Group contains the following occupations:

• 4311-01 Supervisor, Communications Equipment Trades-
persons

• 4311-11 Broadcasting Tradesperson

• 4311-13 Telecommunications Tradesperson

• 4311-15 Telecommunications Line Serviceman/woman

• 4311-91 Trainee Communications Equipment Tradesperson

• 4311-99 Communications Equipment Tradespersons, nec

These trade qualifications are not appropriate for preparation for any of
the operations roles in the infocommunication or media industries. They

17ASCO Dictionary, First Edition. Op. cit. P. 221
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are appropriate for installation and routine maintenance of equipment that
may be used in the media or infocommunication industries.

The difference in the duties between the three levels of engineering,
that is professional engineers and producer/directors, para-professional en-
gineering support staff and technical operations staff, and electronics trade,
is essentially the level of familiarity with the tasks and the responsibility
for solving the more intractable or unfamiliar problems.

There would appear that there is no trade level arts operations occupa-
tion description in the First Edition of the Australian Standard Classifica-
tion of Occupations.

3.3 Australian and New Zealand Standard

Classification of Occupations

The 2013 version of the Australian Standard Classification of Occupations
lists the category names but not the details of example jobs as in the First
Edition of ASCO. The category list is published as an Excel spreadsheet,
so it is relatively easy to find a classification that corresponds to the First
Edition categories.18

The first two categories in the 2013 ANZSCO classification shown in
Table 3.1, Managers and Professionals, are similar in scope and occupation
definitions. It is the para-professional group that is now different: it is
now “Technicians and Trades Workers”. In this group is the sub-group
“3995 Performing Arts Technicians” (See Table 3.2) which includes “Sound
Technician” among others. The class “Broadcast Transmitter Operators”
has been a redundant classification since the need for a licence to operate
broadcast transmitters was removed some decades ago.

It is clear from these classifications that the levels 1 and 2 are consis-
tent with the real world and are consistent across the various versions of
the standard classification of occupations. Managers and Professional En-
gineers, Producers and Directors, Technical Directors and so on are similar
except that the group numbers have been changed.

In the para-professional groups the electronics (and ICT, telecommuni-
cations and so on) technicians are treated similarly. However the Performing
Arts group is now listed as a group of “technicians”.

18Australian and New Zealand Standard Classification of Occupations V.
1.2 (2013) ABS http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/1220.

02013,%20Version%201.2?OpenDocument Accessed 2 April 2018
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3.3. ANZSCO

Category Main group Skill Level
1 Managers 1, 2
2 Professionals 1
3 Technicians and Trades Workers 2, 3
4 Community and Personal Service Workers 2, 3, 4, 5
5 Clerical and Administrative Workers 2, 3, 4, 5
6 Sales Workers 3, 4, 5
7 Machinery Operators and Drivers 4
8 Labourers 4, 5

Table 3.1: ANZSCO Group Categories 2013

399511 Broadcast Transmitter Operator
399512 Camera Operator (Film, Television or Video)
399513 Light Technician
399514 Make Up Artist
399515 Musical Instrument Maker or Repairer
399516 Sound Technician
399517 Television Equipment Operator
399599 Performing Arts Technicians nec

Table 3.2: 3995 Performing Arts Technicians (nec=not elsewhere classified)

That the latest classification of occupations at level 3 and below (See
Table 3.1) are dubious as a guide to occupations in the high-technology-rich
environment is largely irrelevant. The training environment has changed
significantly since the changes in the Victorian TAFE system in 2008 and
the national changes in 2012. The previous TAFE diplomas have been
moved into the higher education space, making universities responsible (or
creating new universities – See Section 1.11). Now that Diplomas have been
moved into the Higher Education Sector and are funded and managed in the
same way as degrees, the basic requirement to work in the audio industry
is at least a diploma, and preferably a degree. This change is reflected in
the range and scope of courses purporting to develop skills for the industry
(See Section 10.7).
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3.4 Australian and New Zealand Standard Industrial

Classification 2006

In 2006, the Australian Bureau of Statistics and Statistics New Zealand
issued a completely revised classification, not of occupations but of indus-
tries. In this new standard, the Australian and New Zealand Industrial
Classification 2006 (ANZSIC 2006):19

A new Information Media and Telecommunications Division has
been introduced. It groups units mainly engaged in the creation
and storing of information products for dissemination purposes;
transmitting information products using analogue and digital
signals; and providing transmission and storage services for in-
formation products. This has been identified as a rapidly grow-
ing sector in the Australian and New Zealand economies since
the last review. The proposed ISIC Rev. 4 and NAICS 2002
also recognise these activities in a separate Division.

This new classification is closer to reality in the convergent infocom-
munication industry of which the audio industry is only a small part. The
technologies involved include telecommunications and computer networking
protocols to carry and process digital audio. They include computer stor-
age, and computer manipulation of the digital signals in mixers and digital
audio workstations. But there is also the analogue signal generation, pro-
cessing and reproduction that is part of the process. In addition there are
the mechanical and acoustical processes involved in generating, capturing
and reproducing sound.

In this classification, the skills needed to cover the audio industry are
distributed throughout the industry classification. For example, “plaster
acoustic tiles” are in Section 2032 Plaster Product Manufacturing20

and “Acoustic tile, panel or board manufacturing (glass or mineral wool)”
is to be found in Section 2090 Other Non-Metallic Mineral Product
Manufacturing. Both of these disparate products are useful materials for
architects to use in the construction of acoustical spaces yet the industries
that provide these materials are apparently in different industry classes.

19AUSTRALIAN AND NEW ZEALAND STANDARD INDUSTRIAL CLASSIFICA-
TION (ANZSIC) (2006) http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/

1292.02006%20(Revision%202.0)?OpenDocument Accessed 4 April 2018
20ANZSIC 2006. P. 157
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3.5. Awards and agreements

The equipment manufacturing side of the industry is also spread widely
across several classifications illustrating the convergence within the broader
infocommunication industry.

1620 Reproduction of Recorded Media:

This class consists of units mainly engaged in the reproduction of
pre-recorded audio, video, software and other data on electronic,
optical and magnetic media.21

. . .

2442 Communication Equipment Manufacturing:

This class consists of units mainly engaged in manufacturing
electronic and/or studio equipment for television or radio broad-
casting; data transmission equipment, such as routers or modems;
or telecommunication (including telephone) data communica-
tion, receiver or transceiver equipment.22

. . .

2429 Other Electronic Equipment Manufacturing:

This class consists of units mainly engaged in manufacturing au-
dio or visual receiving sets, sound reproducing and/or recording
equipment, radio receiving sets (except radio transceivers or ra-
dio telegraphic or telephone receivers), television receiving sets,
headphones, electronic equipment or components not elsewhere
classified.23

These manufacturing classifications are not exhaustive. For example, if
the audio equipment comes in a metal case or cabinet, then the industry
classification is 2512 Metal Furniture Manufacturing. Thus there is
no specific classification that defines the “audio industry” as a separate
manufacturing industry classification.

3.5 Awards and agreements

From the 1820s in Sydney and Hobart, free (non convict) workers could
organise in ways similar to those common in Europe modeled on the Craft
and Mercantile Guilds that had existed in England and elsewhere since

21ANZSIC 2006 P. 136
22ANZSIC 2006 P. 184
23ANZSIC 2006. P. 184
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medieval times (See Page 1.1). The resulting “unions” supported work-
ers during illness or unemployment, while others collectively bargained for
wages or working conditions. Union membership rose and fell during the
next thirty years, and unions were short-lived. In 1850 union membership
rose again as the campaign for the eight-hour work day gathered momen-
tum.24

The depression in the 1890s again saw a decline in the value of unions
as employers just refused to negotiate. The Premier of South Australia,
Charles Kingston, introduced compulsory conciliation and arbitration in
the period leading to Federation in 1901.

The idea was that if employers refused to negotiate with unions,
then the law would provide a mechanism for unions to access
an independent tribunal. If bosses and workers were still unable
to negotiate an agreed outcome, the tribunal – an independent
party – could impose a settlement on both sides.25

The early colonial legislation became the model for the Federal Concili-
ation and Arbitration Act of 1904. This Federal Act of Parliament enabled
the government to enact laws that established a national framework for re-
solving disputes between employees and employers. This process, through
the Commonwealth Court of Conciliation and Arbitration, established a
basic wage that ensured that every worker was entitled to have a minimum
wage that was a “living wage”; that is, enough to sustain himself and his
family “in frugal comfort”.26

The union control of wage growth under the supervision of the Court
extended the scope and scale of the conditions for workers, building a frame-
work for establishing conditions of work and pay rates that gradually grew
in over-award rates to fuel inflation. The complexity of the award system
grew considerably from 1950 such that by the 1970s the resulting inflation
was becoming a social and economic problem nationally.27

24Cosic, S. (2014) Trade Union Movement in Australia in Museums Victoria Col-
lections https://collections.museumvictoria.com.au/articles/13462 Accessed 10
April 2018

25Phillips, K. (2015) The history of industrial relations in Aus-
tralia. http://www.abc.net.au/radionational/programs/rearvision/

bosses-and-workers-in-australia/6407092 Accessed 10 April 2018
26Phillips, Op. cit.
27Phillips, Op. cit.
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When the Hawke government came to office in 1983, it negotiated with
the union movement to trade wage increases against social benefits such as
superannuation to provide for a supplement for the pension in retirement.28

By the time Keating took over from Hawke in 1993, the emphasis had
changed from centrally fixed awards to “enterprise bargaining”. During the
Hawke/Keating years the role of the Industrial Relations Tribunal (that
replaced the Court of Arbitration and Conciliation) declined, with most
disputed being resolved between employees (represented by unions) and the
employers in the workplace. The Tribunal then was left with the resolution
of the intractable disputes that could not be resolved otherwise.

The Howard government resolved to change the industrial relations land-
scape by introducing individual agreements between employees and their
employer. It took until after the election in 2004 for the situation in the
Senate allowed the passage of the “Work Choices” legislation. This legis-
lation allowed individual contracts between employee and employer, but it
effectively removed the safety net of the “no disadvantage test”. It also
moved the power away from the workers and strongly to the employers.
This power shift made the legislation unpopular in the electorate, that it
threatened the government’s continuation. Although the Howard govern-
ment reintroduced a minimum standards test, this was not enough to stop
a change of government.29

When the Rudd government came to office in 2007, they set about dis-
mantling Work Choices and replacing it with the Fair Work Act. The Act
legislated for a set of national employment standards and minimum working
conditions to be included in all awards. This took the role of determining
these minimum conditions out of the hands of the tribunals and into the
purview of Parliament. The industrial relations landscape was considerably
simplified by these changes. The plethora of awards was reduced to just
122, and enterprise agreements needed to satisfy a test that the employee
would be “better off than otherwise” under the agreement than under the
award.30

The Abbot/Turnbull government has made some minor modifications
to the Fair Work Act since it came to office in 2013, but the Act remains
essentially the framework in use today.

28Fact check: Was superannuation designed to get peo-
ple off the pension? http://www.abc.net.au/news/2015-11-18/

fact-check-was-super-designed-to-get-people-off-the-pension/6923582

Accessed 11 April 2018
29Phillips, Op. cit.
30Phillips, Op. cit.
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Australia‘s national workplace relations system, the Fair Work
system, started on 1 July 2009 and was created by the Fair Work
Act 2009. It covers the majority of workplaces in Australia.

The Fair Work Commission can:

• set the safety net of minimum wages and employment con-
ditions

• ensure the enterprise bargaining process is fair

• deal with protected and unprotected industrial action

• help with resolving workplace disputes, and

• deal with termination of employment matters.31

The safety net is established through a series of 122 new awards. These
awards, defined in legislation, set minimum standards for wage rates, work-
ing times, dispute resolution and so on. They do not specify the skill-set
required, other than to define levels of skill from entry level to senior man-
agers. However, they also make the point that awards are NOT workplace
specific, and that a given workplace may have many awards to cover its
workers. For example, a retail shop may have an award covering the shop
assistants serving the customers, and the accounting staff may be covered
by an office workers’ award.

The principal mode of specifying working conditions though is via “En-
terprise Agreements”. These agreements must contain all of the conditions
in an award, but may include more special conditions that relate only to that
enterprise. Before an agreement can be certified by the Fair Work Tribunal
it must satisfy the test that the agreement is better off than otherwise.

If neither an award nor an agreement covers an employee, the minimum
wage will be set by the “National Minimum Wage Orders” from time to
time issued by the Fair Work Tribunal.32

The main award covering the set of skills required to make what we
would call today “multi-media” production is the Broadcasting, Recorded
Entertainment and Cinemas Award 2010, an excerpt from which is shown
below.

broadcasting, recorded entertainment and cinema industry
means the production (including pre-production and post-
production), broadcasting, distribution, showing, making

31National workplace relations system (2018) https://www.fwc.gov.au/about-us/

national-workplace-relations-system Accessed 11 April 2018
32Minimum wages & conditions (2016) https://www.fwc.gov.au/

awards-and-agreements/minimum-wages-conditions Accessed 11 April 2018
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available, and/or sale of audio and audio/visual content in-
cluding but not limited to feature films, television programs
(including series, serials, telemovies and mini-series), news,
current affairs, sport, documentaries, video clips, digital
video discs, television commercials, training films and the
like whether for television exhibition, theatrical exhibition,
sale to the public, digital media release or release in any
other medium.33

The award addressing the needs of the manufacturing side of the audio
industry is the Manufacturing and Associated Industries and Occupations
Award 2010, in part as detailed below. There are other parts of this award
that cover the metal and wood fabrication aspects of equipment manufac-
turing.

Electrical/electronic stream which includes the design, as-
sembly, manufacture, installation, modification, testing,
fault finding, commissioning, maintenance and service of
all electrical and electronic devices, systems, equipment
and controls, such as electrical wiring, motors, generators,
PLCs and other electronic controls, instruments, refriger-
ation, telecommunications, radio and television, and com-
munication and information processing.34

The award covering engineers, information technology professionals and
professional scientists is the “Professional Employees Award 2010”. Shown
below is an extract that describes what the award defines as a professional
engineer.35

Experienced engineer means a Professional engineer with the
undermentioned qualifications engaged in any particular
employment where the adequate discharge of any portion
of the duties requires qualifications of the employee as (or
at least equal to those of) a member of Engineers Australia.
The qualifications are as follows:

33Broadcasting, Recorded Entertainment and Cinemas Award 2010 (2017) http://

awardviewer.fwo.gov.au/award/show/MA000091 Accessed 11 April 2018
34Manufacturing and Associated Industries and Occupations Award 2010 (2017)

http://awardviewer.fwo.gov.au/award/show/MA000010 Accessed 11 April 2018
35Professional Employees Award 2010 (2017) http://awardviewer.fwo.gov.au/

award/show/MA000065 Accessed 12 April 2018
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(a) membership of Engineers Australia; or

(b) having graduated in a four or five year course at a univer-
sity recognised by Engineers Australia, four years’ experi-
ence on professional engineering duties since becoming a
Qualified engineer; or

(c) not having so graduated, five years of such experience.

Graduate engineer means a person who is the holder of a
university degree (four or five year course) recognised by
Engineers Australia or is the holder of a degree, diploma
or other testamur which:

(d) has been issued by a technical university, an institute of
technology, a European technical high school (technische
hochschule) or polytechnic or other similar educational es-
tablishment; and

(e) is recognised by Engineers Australia as attaining a stan-
dard similar to a university degree; and has been issued
following:

(i) a course of not less than four years duration for a full-
time course after a standard of secondary education
not less than the standard of examination for matric-
ulation to an Australian university; or

(ii) a part-time course of sufficient duration to obtain a
similar standard as a four year full-time course after a
similar standard of secondary education.

Professional engineer means a person qualified to carry out
professional engineering duties as defined. The term Pro-
fessional engineer will embrace and include Graduate engi-
neer and Experienced engineer as defined in this clause.

Professional engineering duties means duties carried out by
a person in any particular employment, the adequate dis-
charge of any portion of which duties requires qualifications
of the employee as (or at least equal to those of) a graduate
member of Engineers Australia

In addition to the definition of a Professional Engineer above, the Pro-
fessional Employees Award 2010 also covers physicists who may work with
acoustics and be otherwise engaged in developing technologies in audio.
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There are other awards that have some relevance to the audio industry.
Architects have their own award, as do the electronics, information tech-
nology and telecommunications trade technicians and para-professionals.36

Since 1994 until early 2018 there are 153444 current enterprise agree-
ments. Most of these agreements are so specific to a particular enterprise
that there is no point in reproducing any part of them as an example here.
After all, they are based on the relevant awards, and must meet the “better
off than otherwise” test. Thus the above described award content will form
the basis of the relevant enterprise agreements. One can explore the enter-
prise agreements by downloading the spreadsheet listing all of the current
agreements from the Fair Work website.37

3.6 Job search and employers

ABS Industry Surveys

It is all very well to have the classes of jobs defined (see Section 3.1) and
the range of training that is available (see Section 10.7), but where are the
jobs likely to be found?

The Australian Bureau of Statistics from time to time issues reports
about the state of industry classifications that can provide a view of the
size of the industry sectors and the range and number of people employed in
them. It is not always obvious though which of these industry classifications
is useful to consider as prospective employers, and some are quite surprising.

For example, one might not consider libraries and museums as prospec-
tive employers for people whose training includes electronics engineering,
architecture or media production in its various forms, but they are very
much in the forefront of media production and presentation. Libraries are
no longer just repositories of collections of books and newspapers: they also
curate collections of media in all of its forms, including audio, film, digital
media and so on. So libraries need technicians to install and maintain the
equipment used to create and display the media displays, and operators to
create them. Museums today similarly have resources to create and display
a wide variety of resources.

Architects and physicists specialising in acoustics direct the construction
and acoustical design of the spaces used to record and display the media

36See: Modern awards list (2018) https://www.fwc.gov.au/

awards-and-agreements/awards/modern-awards/modern-awards-list Accessed
12 April 2018

37Agreements (2018) https://www.fwc.gov.au/awards-and-agreements/

agreements Accessed 12 April 2018
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in a wide variety of contexts, yet this is not their main skill set in general.
However, if one aspires to the architectural role, then it is appropriate to
qualify as an architect or physicist with a specialisation in acoustics and
ply the craft of an acoustician from that professional perspective.

Engineers are similarly blessed. A qualification as as a professional
engineer (see section 3.2) gives one the flexibility to work in specification,
design, manufacture, supply and install audio equipment. One would first
qualify as an engineer, and then either qualify further in a specialisation
of interest, or gain experience in an organisation with similar interests and
the capacity to mentor one’s growth in the culture of the discipline.38

The Australian Bureau of Statistics produces summaries of industry
data from time to time. Some of these summaries are up to 20 years old, so
the best that can be said of them is that they are only an indication of the
size of the industry and the employment base, but they do form a picture of
the size of the market for skills in the discipline of Audio across a range of
potential employment sectors. The data referenced below, and many other
statistical reports on industries can be found by searching for Statistics by
Catalogue Number on the ABS Web site.39

For references to the data in Table 3.3 see:

• 8555.040

• 8559.041

• 8649.042

38For a recent description of the Engineering discipline, see: THE ENGINEERING
PROFESSION: A Statistical Overview, Thirteenth Edition (2017) Institution of En-
gineers Australia, Barton, ACT. https://www.engineersaustralia.org.au/sites/

default/files/resource-files/2017-03/The%20Engineering%20Profession%20-%

20A%20statistical%20overview,%2013th%20edition%202017.pdf Accessed 18 April
2018

39Statistics by Catalogue Number (2018) ABS, Canberra. http://www.abs.gov.

au/ausstats/abs@.nsf/ProductsbyCatalogue!OpenView&Start=1&Count=1000&

Collapse=9.6#9.6 Accessed 18 April 2018
408555.0 - Sound Recording Studios, Australia, 1996-97 (1998) ABS Canberra. http:

//www.abs.gov.au/ausstats/abs@.nsf/d36c95a5d2ce6cedca257098008362c8/

7964e44a22a16917ca2568a9001393a1!OpenDocument Accessed 18 April 2018
418559.0 - Television Services, Australia, 1999-2000 (2001) ABS, Canberra. http:

//www.abs.gov.au/ausstats/abs@.nsf/d36c95a5d2ce6cedca257098008362c8/

dd35ca9a2986daf8ca256a9400822ce8!OpenDocument Accessed 18 April 2018
428649.0 - Libraries and Museums, Australia, 1996-97 (1998) ABS, Canberra. http:

//www.abs.gov.au/ausstats/abs@.nsf/d36c95a5d2ce6cedca257098008362c8/

00000bd5fee3734dca2568a900139399!OpenDocument Accessed 18 April 2018
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Industry classification Businesses Employees
8555.0 - Sound Recording Studios, Australia,
1996-97

190 499

8559.0 - Television Services, Australia, 1999-
2000

43 10,668

8649.0 - Libraries and Museums, Australia,
1996-97

564 11,877

8654.0 - Motion Picture Exhibition, Aus-
tralia, 1999-2000

173 9,282

8679.0 - Film, Television and Digital Games,
Australia, 2015-16

3359 31262

8680.0 - Radio and Television Services, Aus-
tralia, 1996-97

261 5,064

8681.0 - Information Media and Telecommu-
nications Services, Australia, 2013-14

- 165,000

8697.0 - Performing Arts, Australia, 2006-07:
PERFORMING ARTS OPERATION

762 6,569

8697.0 - Performing Arts, Australia, 2006-
07: PERFORMING ARTS VENUE OPER-
ATION

145 5,876

Table 3.3: Businesses and employment numbers in industry sectors that
could use audio skills in some form

• 8654.043

• 8679.044

• 8680.045

438654.0 - Motion Picture Exhibition, Australia, 1999-2000 (2001)
ABS, Canberra. http://www.abs.gov.au/ausstats/abs@.nsf/

d36c95a5d2ce6cedca257098008362c8/c9db5140dd3f4cdeca2568a90013938d!

OpenDocument Accessed 18 April 2018
448679.0 - Film, Television and Digital Games, Australia, 2015-16

(2017) ABS, Canberra. http://www.abs.gov.au/ausstats/abs@.nsf/

d36c95a5d2ce6cedca257098008362c8/305292a649d1e49fca2568a9001393b4!

OpenDocument Accessed 18 April 2018
458680.0 - Radio and Television Services, Australia, 1996-97

(1998) ABS, Canberra. http://www.abs.gov.au/ausstats/abs@.nsf/

d36c95a5d2ce6cedca257098008362c8/bc809eedbf24158eca2568a9001393b0!

OpenDocument Accessed 18 April 2018.
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• 8681.046

• 8697.047

• 8697.048

There are significant problems with the above statistical data

• The data is drawn from different years

• The industry sectors may overlap both in time and scope, so there
may be duplication in the dataset

• The industry sectors may need more audio-focussed than others. For
example the Library and Museum sector may only have a few people
with the relevant audio skill set, while the Sound Recording Studios
or the Television Services sectors may have very many people with
the skill set.

• There is no indication in these data how the specific skill-sets are
distributed in these industries, so there is no way from these data to
predict how many “audio related” jobs are in these enterprises

While there are limitations in the dataset in Table 3.3, there is an in-
dication of about 5497 enterprises in Australia have potentially positions
for people with an audio-related skill-set. If only a few of these enterprises
employed on average just one new employee every year, there would be a
large market for the audio skill-set in a variety of forms.

In addition, the list in Table 3.3 is by no means complete. For example,
it does not include the media communication units in education institutions,
and in the corporate world.

The scope for employment with an audio skill-set is very broad: not at
all limited to just the sound recording, radio or television enterprises. There

468681.0 - Information Media and Telecommunications Services, Australia,
2013-14 (2015) ABS, Canberra. http://www.abs.gov.au/ausstats/abs@.nsf/

d36c95a5d2ce6cedca257098008362c8/4177b59603527529ca257e70001be9e6!

OpenDocument Accessed 18 April 2018
478697.0 - Performing Arts, Australia, 2006-07: PERFORMING ARTS OP-

ERATION (2008) ABS, Canberra. http://www.abs.gov.au/AUSSTATS/abs@

.nsf/Latestproducts/8697.0Main%20Features32006-07?opendocument&tabname=

Summary&prodno=8697.0&issue=2006-07&num=&view= Accessed 18 April 2018
488697.0 - Performing Arts, Australia, 2006-07: PERFORMING ARTS VENUE

OPERATION (2008) ABS, Canberra. http://www.abs.gov.au/AUSSTATS/abs@

.nsf/Latestproducts/8697.0Main%20Features42006-07?opendocument&tabname=

Summary&prodno=8697.0&issue=2006-07&num=&view= Accessed 18 April 2018
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is potential for employment in libraries, museums, education institutions,
film production, government and corporate enterprises with internal media
units, or small or large entertainment venues. There are roles for the physi-
cist or architect designing or building the environments. Engineers who
might be designing and building equipment, may work alongside system
integrators, or maintenance supervisors. Production staff may work in stu-
dios, in post production facilities, in the field on location, in entertainment
venues or in education or corporate facilities.

Job Searches

Job searches for this study can at best be an indication of the kinds of jobs
that might be in the market place. Obviously, by the time of publication
the jobs cited here will have been filled, and other, different jobs will be
in the market place. Job listings change almost daily, so in researching
employment in the industry one must be persistent and prepared to be
patient. As shown in Section 3.6 there are many disparate industry sectors
that may have employment for people with an audio skill-set. In the jobs
listed below are necessarily just an indication of the kinds of jobs that might
be available to the persistent job seeker. This sample below was taken in
Mid April 2018.49

Video Editor and Post Production

The successful applicant will have a minimum of three years ex-
perience editing dramatic television or corporate, story-based,
video advertisements. The ability to finish work to a high,
broadcast standard is a must and essential tools such as colour
grading and basic sound engineering will be required.

Sound Operator

Required Skills

• Comprehensive skills and experience (at least 1 year) in
professional working conditions of a live theatre environ-
ment or a related industry.

• Demonstrated general technical understanding, skills and
experience in sound and audio visual services and of the

49The job descriptions listed in Section 3.6 are from Seek at https://www.seek.

com.au/ and from the Australian Government’s Job Active site Job search at https:

//jobsearch.gov.au/job
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requirements of live theatre and the performing arts indus-
try.

• Ability to perform one or more of the following sound en-
gineering roles such as;

– Front of House and Monitors console operation

– Recording and post production editing

– Audio System tuning and configuration;

– Radio frequency operation;

– Audio Visual operation; and

• Familiarity with concepts of Audio and Visual signal flow.

Electrical Engineer - Sound Processors and Connectiv-
ity

Classification: Information & Communication Technology In-
formation & Communication Technology

Sub-Classification: Engineering - Hardware

• Fantastic career opportunity to join market leader

• Collaborative and high performing team environment

• Parking on-site

You will work on innovative and exciting products as part of a
dynamic and high performing team

Sound Engineer, Technical Demonstrator

Location: Melbourne Melbourne area: CBD & Inner Suburbs

Classification: Education & Training

Sub-Classification: Teaching - Tertiary

Do you have experience working with a range of recording pro-
fessionals? Take a great opportunity in Wellington, New Zealand!
Help shape the learning of the future

Sound Technician

Required Skills.

• Comprehensive skills and experience (minimum 3 years) in
professional sound and audio visual services.

• Ability to perform one or more of the following sound en-
gineering roles such as;
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– Advanced level of Front of House and Monitors console
operation and system engineering;

– Recording and/or broadcast engineering

– Audio System design, tuning and configuration;

– Radio frequency management and operation;

– Audio Visual operation; and

• Good working knowledge of all industry standard digital
sound consoles, audio and visual equipment/systems.

• An advanced knowledge of designing, configuring and im-
plementing AoIP networks.

• The ability to setup and patch other digital audio stan-
dards and transport systems

• The ability to use computer IP/ Wi-Fi networks for the
use with sound/AV equipment and systems to the highest
standard.

• The ability to lead small teams to execute an effective and
efficient outcome.

• The ability to interpret and create relevant event docu-
ments and implement technical sound and AV production
requirements.

Audio Visual Engineer (Designer)

location: Melbourne area: Northern Suburbs

Classification: Information & Communication Technology

Sub-Classification: Engineering - Hardware

Work with an award winning and growing team on interesting
work in a company that promotes your development. Future
prospects are unlimited.

Audio Visual Engineer

Location: Sydney area: North Shore & Northern Beaches

Classification: Information & Communication Technology

Sub-Classification: Engineering - Hardware

Exciting opportunity for an experienced Audio Visual designer
to design integrated audio, video, collaboration and video con-
ferencing solutions.
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Audio Visual Technician, Engineer, Project & Site Man-
agers - Multiple Positions

location: ACT

Classification: Trades & Services

Sub-Classification: Technicians

Huge reputable company seeking highly skilled AV Techs, En-
gineers, Site & Project Managers with knowledge within the
corporate & commercial sectors

Systems Engineer (Audio Visual) - NSW

Location: Sydney area: CBD, Inner West & Eastern Suburbs

Classification: Engineering

Sub-Classification: Systems Engineering

If you are looking for a new challenge & a great team environ-
ment, take a look at who we are & what we do! AV & ICT
background highly desirable.

Audio Engineer

Location: Sydney area: CBD, Inner West & Eastern Suburbs

Classification: Construction

Sub-Classification: Other

Audio Engineer

Audio Visual Engineer

Location: Melbourne area: CBD & Inner Suburbs Classifica-
tion: Engineering

Sub-Classification: Electrical/Electronic Engineering

We are seeking an experienced AV Engineer to join our profes-
sional team on a full time basis in our Melbourne office.

Audio Visual Design Engineer

Location: Sydney area: Ryde & Macquarie Park

Classification: Engineering

Sub-Classification: Electrical/Electronic Engineering

AV Installation - 3-6 Month Contract

Location: Sydney area: CBD, Inner West & Eastern Suburbs

Classification: Engineering
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Sub-Classification: Electrical/Electronic Engineering

Utilise your technical expertise installing AV, VC and Collabo-
ration systems for high-end corporate clients. Are you ready to
witness a showcase of cutting edge technology and be a part of
the future of digital workplace solutions? Apply now!

C++ Software Engineer - Senior and Junior Roles

location: ACT Classification: Information & Communication
Technology Sub-Classification: Developers/Programmers

• Interesting work with audio, video or cloud

• Own your own projects from start to release in a profes-
sional dev team

• Long term role making real programs users love

Long standing local company has an exciting new opportunity
for a C++ software engineer. Innovative audio, video and cloud
products. Growth Prospects.

Junior Audio Director

Location: Sydney area: CBD, Inner West & Eastern Suburbs

Classification: Advertising, Arts & Media

Classification: Programming & Production

[We] currently has a position available in the Post Production
department for a Junior Audio Director.

Senior Electronics Design Engineer

Location: Sydney area: CBD, Inner West & Eastern Suburbs
Classification: Engineering Sub-Classification: Electrical/Electronic
Engineering

• Design and development of innovative audio products

• Opportunity to work with a wide range of different disci-
plines

• Immediate Start

Electronics Design Engineer required as part of a team designing
and developing innovative commercial audio products.

Senior Acoustics Engineer

Location: Brisbane area: CBD & Inner Suburbs
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Classification: Engineering

Sub-Classification: Building Services Engineering

• Join a global Fortune 500 Organisation based in Fortitude
Valley, QLD

• Work as part of our multi-disciplinary practice delivering
world-class projects

• Opportunity for Engineering/Science degree professional in
our Acoustics team

Grow your knowledge of acoustics working on a range of projects
across architectural acoustics, environmental noise and road traf-
fic noise.

Acoustics Team Lead

Location: Melbourne area: CBD & Inner Suburbs Classifica-
tion: Engineering Sub-Classification: Building Services Engi-
neering

• Join a global Fortune 500 Organisation based in Fortitude
Valley, QLD

• Work as part of our multi-disciplinary practice delivering
world-class projects

• We offer flexible working arrangements (part time, work
from home)

Grow your knowledge of acoustics working on a range of projects
across architectural acoustics, environmental noise and road traf-
fic noise.

Digital Journalist

Location: Brisbane area: CBD & Inner Suburbs Classification:
Advertising, Arts & Media Sub-Classification: Journalism &
Writing

Seeking a versatile journalist with the magic combination of
traditional news-writing skills & digital savvy to join its fun,
fast-paced newsroom

Full Time Position Stage Hand + Driver + Sound &
Audio Technician
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We are seeking a reliable and experienced Stage Hand with expe-
rience in mixing audio/sound to work on our live theatre shows,
and productions.

To be successful for the position applicants must have:

• Experience in setting up small or large sets and props with
work experience in theatre, films, live shows and/or other
productions or events.

• Stage Hand work in theatre, films, live shows and/or other
productions.

• Experience with setting up Audio and sound is essential.

• Experience mixing audio tracks and sound in live theatre
productions.

• . . .

Trainee Audio Visual Technician

As a Trainee Audio Visual Technician you will be learning to
provide state of the art professional services for conferences,
seminars, gala dinners and more through to setting up, oper-
ating and packing down a wide range of audio, vision, event
staging, and lighting equipment for high-profile events held in
venues all over Sydney. In addition, you will develop high level
organisational skills and learn to manage small teams.

Audio Visual Installation Technician

Location: SYDNEY

A great opportunity to join an established name in the AV in-
dustry, with an opening for an experienced and accomplished
audio visual installation technician who has the aptitude to
progress and develop their technical skills in a varied role.

Duties

• Hands on installation of integrated systems of audio visual,
video conferencing and collaboration technologies.

• Work in small teams on a range of new-build and refurb
sites

• Rack building

• Cable pulling & terminations, including soldering
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• Meticulous and tidy installation to high standards set by
the team

• Be part of a dedicated and professional technical installa-
tion team

• Be flexible and help the team where needed (overtime paid)

• Work with AV designers, Project Managers and Program-
mers

• Projects in New South Wales, mainly Sydney

Your Skills Qualities & Experience

You will be an accomplished installation technician with a strong
track record of commercial work in the AV, electrical or similar
discipline. You will have a passion for technology and problem
solving and be able to install and integrate system components
from several different manufacturers within the Audio Visual,
Video Conferencing and collaboration industries.

The above small sample of actual job listings on job search engines
should provide an indication of the scope of the jobs in the audio industry.
It is however, only a very small sample.
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4 Measuring Practice

4.1 An ability profile

Anyone who has had their skills tested at school will understand the concept
of measuring capability. At one extreme, one can just observe a practitioner
in their praxis and infer capability from how they go about their work. This
is how masters of old evaluated the capabilities of the apprentices they
supervised and taught. At the other extreme, one will be familiar with the
“tests” that set out to discover how much one “knows” about a subject.

Competence and capability is not just about how much one knows
though. It is about how one behaves in a culture of a discipline and how
one uses knowledge with the behaviour to carry out the assigned tasks. But
measuring competence is a difficult process. It is not just about getting the
job done: it is also about how effectively and efficiently the task is per-
formed. For example, some may be fast but not so accurate; others may be
accurate but not so fast. In the case of a medical procedure, the requirement
is an optimum process: one that is so precise, procedural and accurate that
it produces a correct diagnosis and prescription of remedial action, and yet
fast enough to arrive at the optimum result before the patient succumbs to
their injuries.

Defining competence like this suggests that there is a range of compe-
tence in any particular task, ranging from barely able to recognise the task,
through to being able to recognise the task and to plot a path to a success-
ful and optimal realisation of the task. This suggests too that competence
is not an absolute characteristic of a person, but something that is variable
and can be graded – or measured. If it can be measured, then one can
derive a profile of a competent practitioner and that of a less competent
person or a not-yet-competent person. This profile can be determined by a
“practice analysis”. Even this profile though is not entirely deterministic.
There will be some things that even a competent practitioner will not be
able to do but a less competent person might be able to do with prior ex-
perience. No two practitioners are the same, or have exactly the same set
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of skills. While we can define a profile, this is a stochastic model: that is,
there is a likelihood that a person with these skills will be able to perform
a task, but no certainty. However, the greater the underlying skill-set, the
greater is the likelihood that the person will be able to adapt and innovate
to arrive at a solution.

In a traditional education setting one typically measures competence in
two ways: with an examination of the theory component; and observation
of performance in a suitable series of practical tasks and research assign-
ments. Within a course of study, individual subjects may have several such
assessments over the course of the delivery of each subject building to an as-
sessment data field consisting of several tens or even hundreds of assessment
items. Over a course of study consisting of several years of engagement an
individual may face a thousand or more assessment items of varying kind
and complexity.

The items in this kind of comprehensive assessment range from ques-
tions or tasks covering trivial or fundamental knowledge to tasks or items
that require complex knowledge or deep understanding of the praxis in the
discipline. An individual student may be reasonably expected to success-
fully complete the easy tasks, while the more complex tasks may challenge
even the expert practitioner. The “model” describing the assessment pro-
cess assumes that a more able candidate will be able to answer more of the
assessment items over the course of study.

This model has the difficulty of deciding how many questions correctly
answered are enough to demonstrate competence? A competent teacher will
be able to prepare a test that is suitably graded in difficulty, given their
experience in the craft they are teaching. However, the arbitrary grade
setting of 50% is just an artefact, not based on any particular theoretical
construct. In high stakes tests, such as licensing tests, the passing grade
might be set higher at, say, 75%, but again this is just an arbitrary setting.

Of course it would be wonderful if the assessment process was as sim-
ple as the above description of it suggests. It is not easy, for example, to
produce a suitably graded set of assessment items. In a career in teaching
spanning nearly forty years I have only encountered a few expert teach-
ers and assessors who could reliably write suitably graded and appropriate
assessment items. Good assessors have a specialist expertise just like any
other discipline. And just as in any other discipline, we have methods to
“measure” the performance of items and thus improve them over time.

However, even if all of the items and tasks are reliable indicators of per-
formance and lie on a scale of ability, the individual circumstances of each
candidate on the day of the assessment may interfere with performance on
the tasks. Any of a myriad of potential problems may reduce a candidate’s
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performance on the day: problems at home; traffic issues on the way to the
exam venue; illness; or the simple limitation on a person’s capacity to re-
tain complex knowledge in the short time allowed in which to acquire it. By
spreading the assessment tasks over the course of several years, and consid-
ering performance on the assessment tasks over that long time, the effects
of random difficulties including a poor performance on a single subject are
mitigated.

In the traditional testing model it is the consistent performance on the
multitude of tests to which the candidate is subjected over a long course of
study that is more important than a score on an individual testing session.
A multitude of questions set by a multitude of assessors will on average
result in a candidate with the higher abilities answering more of the ques-
tions correctly than someone with a lessor ability. Consistency from course
to course is assured by having a similar team of assessors across time, and
in a large candidate cohort, the grading will be essentially norm referenced :
that is, the grade within a group will be similar as long as the charac-
teristics of the group are homogeneous; but will be different if the group
characteristics are substantially different.

There is another problem with the grading based purely on the count of
questions that are correctly answered. It may be that some questions are
easier in a given context than others. There is no value in having a set of
questions that produces a result of 45/50 if all of the questions are easy.
On the other hand, there is equally little value in having questions that
are so challenging that the cohort will only on average answer 7/50. These
examples represent respectively ceiling and floor effect. To be a useful
measure it is desirable that the items are set with a range of difficulty
slightly exceeding the range of capability of the candidate cohort.

Those few teachers I worked with who did write valid and well-scaled
tests applied their considerable experience to helping students at several lev-
els in their specialist subject, and used that experience to write well-graded
assessment items covering the range of required skills and the presenting
candidate abilities. Their extensive subject knowledge underpinned their
capacity to clearly articulate characteristics representing the behaviour and
understanding of a competent person and that of a master.

These expert teachers create a construct (a theoretical description) that
illustrates the tasks representing the different complexity from those that a
novice may successfully complete to those whose successful realisation needs
an expert skill set. For example, a novice computer technician may follow
instructions that come in the help files of a computer operating system to set
up a fixed IP wired network. A more experienced practitioner will be able
to set up a wireless network or an Active Directory server-based network
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access with server-based profiles. An expert may be able to set up a SAMBA
configuration file to allow a Linux computer to join a Windows network. In
this set of tasks we have a profile against which we can compare a person’s
skills to determine if a person is likely to be a novice, practitioner or expert.
However, a single task set is not a reliable measure in itself, because of the
risk of relying on a single measure: a more statistically reliable measure
is to set several such exercises of varying complexity, mapped to cover the
typical range of skills expected of a person in practice.

The starting point for a practice analysis is to decide the questions to
ask. For this survey, the tasks were developed from experience with the
kinds of activities included in courses aimed at developing the skill sets
that relate to the audio industry. However, the list of tasks making up
this survey do not stand alone without evidence to support them. The
initial technical list used in a pilot of the survey (reported in Table 4.1) was
reviewed by a committee of experienced practitioners in the industry, and
some additional tasks were added in Table 6.2. Similar lists were developed
for the Operations skill set in Table 6.7 and for the Administration skill set
in Table 6.12 using the same review process. This process resulted in the
items in the survey questionnaire having context validity for the survey, but
this validity is subject to evaluation as the data provides evidence for the
choices made in establishing the task lists.

The iterative process that is a Rasch analysis delivers a “measure” of
the ability of a group of people to “identify with” or “accept” a particular
contention when asked at these items their opinion of the relationship of
the task in their practice (See Page 165). Normally in education terms, a
person getting a higher score would have a higher “ability” than one with a
lower score. In the case of a Likert scale, there is no right or wrong answer;
only an opinion. So how does one interpret these scores?

The construct in this survey is that a person who “uses” more of the
tasks more often is likely to have higher capability than someone who uses
fewer fasks less often. The Rasch analysis calculates the “person” score by
considering how people respond to the “difficulty” of the items. The Item
Difficulty, or the difficulty respondents have in accepting higher values on
the scale, is determined iteratively in the same way from how the “persons”
responded to the task value.

The solution to this variable reference is to create a standard against
which individual responses can be compared to form a measure.
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4.2 Developing the ruler

In 1960, Georg Rasch proposed a method for converting ordinal data into in-
terval data and over the next ten years or so physicists and mathematicians
interested in measuring characteristics of people showed that the Rasch
model provided the necessary and sufficient conditions for measurement.1

As a consequence of applying this data analysis model, person abili-
ties can be determined independently of the question set used. Further,
the symmetry of the model means that the difficulty of the items is also
determined from different sets of people attempting the tests.

The insight that Rasch had was that:

. . . the odds that a person gets any particular item right, that
is the probability right over the probability wrong, must be the
product of two single-valued functions. One caused by the per-
son. (There may be a million parameters inside that single-
valued person function.) And one caused by the item. If you
can make item guessing, discrimination and difficulty all come
together into a single-valued function, then you can use the sin-
gle value of that function in the model. Otherwise, forget it.
. . .
The Rasch model is not a data model at all. You may use it with
data, but it’s not a data model. The Rasch model is a definition
of measurement, a law of measurement. Indeed it’s the law of
measurement. It’s what we think we have when we have some
numbers and use them as though they were measures. And it’s
the way numbers have to be in order to be analyzed statisti-
cally. The Rasch model is the condition that data must meet
to qualify for our attention. It’s our guide to data good enough
to make measures from. And it’s our criterion for whether the
data with which we are working can be useful to us.2

The measurement model is derived from thinking about the cumulative
probability that one will correctly answer an item. For example, if one asks
an easy question then everybody will be able to answer it (i.e. the ability
or specialist knowledge required to answer it is low). As the difficulty of the
items increase, then there comes a point where the probability that it will
be successfully answered requires a higher ability. The curve that describes

1Wright, B (1988) Georg Rasch and Measurement https://www.rasch.org/rmt/

rmt23a.htm
2Wright, Op. cit.

161

https://www.rasch.org/rmt/rmt23a.htm
https://www.rasch.org/rmt/rmt23a.htm


4. Measuring Practice

this cumulative probability is an ‘s’-shaped curve or “ogive” illustrated in
Figure 4.1.
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Figure 4.1: Item Characteristic Curves (ICC) fitting the Rasch measure-
ment model

The curve in Figure 4.1 represents the cumulative probability of the
difference between person ability and item difficulty. A single curve rep-
resents the Item Characteristic Curve derived from the responses of many
candidates attempting that item. A similar curve can be derived for a given
person attempting a set of dichotomous items.3

From Figure 4.1, the difficulty of a given item identified by δ1 is easier
than that of item δ2. The difficulties (δ1 and δ2) are the points on the curve
where the probability of a candidate with an ability such that ability (β1)
= item difficulty (δ1) has a 50 percent chance of correctly responding. The
slope of these curves is identical having a 45 degree slope at the 50 percent
threshold point.

The items described by the ogives in Figure 4.2 are less likely to fit
the measurement model. Curve A has a slope that is flatter than an ideal
Item Characteristic Curve (ICC), suggesting that chance plays a larger
part in defining how people respond to this item. Thus this type of misfit
is typical of guessing or some other cause of a chance response. Curve B
suggests a rapid transition from those who do know, to those who don’t
know. Generally this kind of response indicates either an item that is too

3Linacre, J. M. (2006) Bernoulli Trials, Fisher Information, Shannon Information
and Rasch. https://www.rasch.org/rmt/rmt203a.htm accessed 21 July 2017
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Figure 4.2: Ogives with different slope: A = typical of chance; B = typical
of items which are either too easy or too hard (in this case, too hard)

easy for the given cohort, or too difficult. The difficulty (δ) provides the
information needed to separate the “too easy” from the “too hard”.

Georg Rasch developed the measurement methodology for dichotomous
items: that is items that have one correct response and one or more incor-
rect responses. David Andrich developed a polycotomous (multiple level)
variant which extended the model to evaluate equally-spaced rating scales
such as Likert-like scales. Later, Geoff Masters extended the rating scale
model into the Partial Credit model, that removes the restriction that the
step sizes in each item be identical and allows them to float to represent
the difficulty of accepting each level on each item. The only constraint is
that the levels must be ordered: that is, that Item 6 level 2 cannot be more
difficult that item 6 level 4. With this condition met, the conditions for
conjoint additivity are met and the result is a “measure”.4

In multi-choice items or in graded partial credit items it is reasonable
that the correct option is likely to be chosen by the more able candidates,
and less able candidates are more likely to choose the distractors. The dis-
tractors if correctly chosen should represent common misconceptions rather
than wildly incorrect options that only serve to eliminate options and re-
duce the effectiveness of the item. The “Point Biserial Correlation” is a
means of checking this condition. In a multi-choice item, if the point bise-
rial correlation is positive for the “correct” option and negative for all the

4See the definition of a measure in: Massof, R. W. (2002) The Measurement of Vision
Disability. Optometry and Vision Science. Vol. 79, No. 8, Pp. 516-552
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other options then the item is discriminating the ability of candidates. If
the point biserial correlation is negative for the answer key “correct” an-
swer, then that item is worthy of further investigation. It could be that the
responses that produce this negative correlation could be that the answer
key is incorrect, or that chance is playing a larger than normal part in the
response. Negative discrimination of this kind reduces the reliability of the
test as a whole in its task of discriminating those who are able from those
who are not.

In rating scales, the point biserial correlation statistic can identify the
level on the scale that most accurately describes the opinion of the value of
that option on that scale that correlates with higher skill levels. Given that
a rating scale will produce a range of responses, the point biserial correlation
statistic will suggest that level that is the most likely to be the consensus
of the group in the sample. With a large sample, it would be reasonable to
expect the distribution of choice of levels about this positively correlated
level may tend to a normal distribution, or a skewed variant. Thus, one can
use the point biserial correlation statistic to determine the central tendency
of the distribution of values across a partial credit rating scale.

In general, the Rasch model defines a single linear measure on a single
dimension, just as a ruler measures length in a straight line. However,
there are still two problems with this “ruler” model: we have a ruler, but
we cannot be sure of the value of the steps on the scale without a theoretical
construct to define the step size, or some calibration process; and it will only
provide a measure if the variable can be described on a single dimension.

David Andrich produces a programme that can examine “facets” that
might contribute independently to this single variable. While the scale is
still linear, one can explore whether the result depends on training, organ-
isational affiliation, or qualification level, for example. There are, however,
those constructs that define variables that are independent of the single
linear variable. Just as we measure length, width and height (three lin-
ear measures) to define a three dimensional box, we can define additional
variables that need to be measured independently on their own scale. For
example, one’s engineering skills probably do not depend on administration
or marketing skills, so each of these skill sets should be measured on sepa-
rate linear scales, and then use pairwise correlation used to determine the
independence of these variables.
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4.3 Interpreting Likert scales

Unlike tests of ability, rating scales are indicators of opinion: there is no
correct or incorrect answer or intrinsic value applied to any choice. It is,
however, likely that if someone identifies with an item a lot, then it is also
likely that they will select a higher rating on the scale for that item than
for an item they do not identify with. It will also be likely that people who
identify with many items a lot, then the person score will be higher than
someone who only identifies with a few items. Thus, those with a higher
diversity of experience will score higher on the rating scale identifying a
larger range of items than those with a less diverse item set.

Traditionally, Likert scale results are interpreted in the context that the
scales are identical for each item, and the distances between scale points
are equal. With the introduction of the partial credit model it is possible
to interpret the scale responses in the context that one can see that some of
the items are harder to identify with than others. Additionally, it might be
relatively easy for someone to accept an early level on the scale, but much
harder to accept a higher level on the scale based on the extent of one’s
experience with that task.

Another traditional use of Likert scales is to assess agreement or oth-
erwise with a statement or proposition. In this mode, the enquirer sets a
proposition and asks the respondent to agree or disagree, with the central
marker as a neutral response. In these equally tempered scales the tendency
is to the neutral mark unless there is a significant skew in the respondents’
opinions.

The items in this study are phrased differently. They do not ask for
agreement or otherwise, but seek an estimate of the extent to which the
item is relevant to the respondent. The item is not phrased to elicit a
bifurcated response, but a linear scale where any data point is as likely
to be chosen over many respondents based on the respondents’ experience
profiles.

Since Likert scales are seeking a variety of responses, a traditional inter-
pretation of the scale data might be to examine the distribution of responses.
One might also consider the distribution pattern of different groups in the
sample to look for differences between the groups. This interpretation is
still useful in attempting to assess a profile that differentiates groups.

Another approach is to attempt to assign a numerical value to each item
by adding the responses or determining a mean value or median value. The
partial credit model allows a more useful analysis path. The logit (log odds)
score indicates the relative difficulty of a respondent accepting a particular
level on the scale. Further, the point biserial statistic indicates the value
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on the scale for each item that correlates positively with the ability or
experience of the respondents estimated from their responses to many such
items.

There are many methods for assessing the Rasch “difficulty” of items
or the “ability” of respondents. Some of the methods are manual (and
tedious) methods, but most methods are now implemented as algorithms
in computer programmes.

The programme I use in the Rasch analysis is the Quest programme.
This programme was written in Fortran in the early 1990s, which deter-
mines how the data is presented to it. There are however, many other
programmes: Andrich’s Facets; ConQuest; BigSteps; WinSteps; and Excel
spreadsheets. These programmes have a capacity to present the conven-
tional “Wright” map that presents the item difficulty and person ability on
a single “logit” (log odds) scale. In addition, these programmes provide
many other statistics of interest. For example the point biserial statistic
for each item provides clues to the validity of the items and individual
distractors. This statistic also provides information helping to refine the
underlying measurement construct and to identify faults in an answer key
or other factors that reduce the reliability of the measure. By providing
“fit” statistics for both cases and respondents one can determine how well
the items perform their function as a measure and therefore help to estimate
the reliability of the measure (among other reliability statistics).

Many of these programmes also have the capability to include extra
fields to enable a consideration of “differential item function”: for example,
whether girls perform differently to boys; or whether there is improvement
in ability from one grade level to the next (a check on the effect of an
educational intervention, or particular interest to educators and educational
researchers). Such differential item function analyses can provide insight
into how different occupations or experience profiles interact with the survey
occupations, or can provide evidence in support of the hypothesis of an
homogeneous normally distributed sample, for example.

In this survey the items are specifically worded to elicit a numerical re-
sponse: that is, the items ask the respondent to estimate how much they
use a particular skill in their day-to-day work, and to estimate how impor-
tant that skill set is to their craft. An assumption underpinning this set of
items is that in routine activities in the craft a typical respondent will use
many of the skill-sets to some extent, but only a few of the skill-sets will
get extensive use. On the other hand, there will be occasions where some
skill-sets will be mission critical and therefore important to have, even if
they are not in routine use.

By assigning a “difficulty” to each item step, they can be categorised
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according to how easy it is for a respondent to accept a particular level.
If the Rasch model applies, then a respondent has a 50% probability that
they will select an item level that has an indicated difficulty the same as
the respondent’s indicated ability. Item steps higher than the respondent’s
indicated ability are less likely to be chosen, and item steps lower than
the respondent’s indicated ability are more likely to be chosen. Another
assumption in this model is that if a respondent chooses a particular step,
then he or she is also likely to accept all of the steps below that step. A
failure to meet this condition may occur because of specialist knowledge
causing a positive response to a more difficult option, or not having compe-
tence in a particular item despite a considerable expertise in other aspects
of the craft. Such events are “misfitting” observations worthy of further
exploration.

In assigning an “ability” number to each respondent there are also sev-
eral assumptions. Since every respondent’s experience profile is different,
there will be some items that are not part of their routine experience, so
they will not be selected under the use profile, but the same respondent may
recognise the importance of having that skill-set as part of their competence
profile.

If the model holds (if the data “fits” the Rasch model and therefore is
a measure of the trait of interest), then the point biserial statistic of the
level that correlates with increasing respondent ability is the measure that
suggests the level that defines the competence profile, and it is through
this difficulty measure that items can be ordered to indicate a profile of
increasing difficulty.

In a typical Rasch analysis there is an expectation that one can fit a
competence profile (test score) to “load” on a single uniform variable. In
this survey, the assumption is that there are three independent variables:
technical; operations; administration. There is no expectation that the
skill-set for any one variable is either necessary or sufficient to describe any
other. However, it is also assumed that respondents who have considerable
experience in the industry will have components of the skill-sets that over-
lap. It is part of this study to examine the correlation between these three
variables to determine whether they are in fact independent or whether they
are related and can contribute to a single variable describing a competence
profile.
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4.4 Handling the data

The data from the survey form is received in the form of an email containing
a line for each item, and a value from the scale. These data have to be
reformatted into a data file suitable for use in the analysis programme.

The Quest programme used for analysis in this study is based on a
programme base written in Fortran and the data format is based on the
structure of a fortran data statement on an IBM data card. In the edu-
cational setting, the response sheet would be formatted on a mark-sense
answer sheet that would be read from a mark-sense reader into a formatted
data file. In our case, this data file must be manually created from the
received response emails.

001 311*21312000000200000000000002222010123*0044110000******
002 310*2302042303030*10000000*20233*2*1101*0210000000******
003 111*434334100002444240011113*0143343322*0022323000******
004 101*33213233042200230000000202441343444*0404021000******
005 000*12001100000000111000000001223021101*0003001000******
006 330*44031211104410440000003002313111103*3422441132******
007 101*40003000000110000000000002244311103*4423320000******

Figure 4.3: Sample data file. Asterisks indicate missing data and are used
as placeholders in the data file

A sample data file is shown in Figure 4.3. In this file, cases (respondent’s
data) is in rows numbered to represent each respondent in columns 1-9.
Columns 10-65 represent each item value with asterisks filling the data
space for missing data. A control file tells the programme how the data is
structured, and where to find the relevant data file.

This data file and the charts and tables derived from it are difficult to
interpret without a key. Table 4.1 provides this key. This key indicates the
number of each item as it appears in the on-line form. Item 1 responses
appear in column 10, item 2 in column 11 and so on.

The theoretical construct behind this list of items is that they represent
a range of the tasks that a technician or professional engineer working with
audio that might be part of the working day. The list in Table 4.1 is
not exhaustive, but is representative. The list covers key tasks in several
specialisations, and some general background capabilities. From these tasks
it is possible to infer the specific skill profile that characterises a competent
technician or engineer. From the skill profile it is then possible to design a
curriculum that will produce that skill profile. Then the curriculum derived
from the skill profile can be compared against available jobs and courses to
determine the validity of the courses for the available jobs.
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1 Calculate circuit theory series/parallel circuits; currents, equivalent resistance.
2 Calculate Transmission line timing, termination, matching.
3 Assemble Printed circuit board.
4 Operate machine tools to make audio components
5 Install and test analogue equipment
6 Analogue system first line diagnostics and replacement of faulty equipment
7 Specify, design (Audio or Video) or acceptance test multi-stage feedback amplifier
8 Analogue baseband amplifier fault location and repair.
9 Analogue Equipment assembly and testing

10 Power supplies design, assembly, testing or repair
11 RF Amplifier testing and repair
12 RF power amplifiers, tuning, testing or repair
13 RF receiver design, testing or repair
14 RF Transmitter design, testing or repair
15 Radio microphone specification, installation and testing
16 Microphone specification, testing
17 Loudspeaker design or manufacture
18 Loudspeaker enclosure design or manufacture
19 Loudspeaker installation
20 Sound system design or installation
21 Acoustical design or specification: Studios, concert venues, theatres, etc.
22 Boolean logic simplification
23 Logic design with gates
24 Designing clocked sequential circuits
25 Programming logic functions into PROM
26 Programming a computer in Assembly Language or machine code
27 Programming a DSP
28 Using a high level language to manipulate data streams like audio
29 Designing or manufacturing a digital signal processor
30 Assembling a desktop computer from component parts
31 Install an operating system
32 Install and test applications
33 Install a simple (home) network
34 Install a network using active directory or similar (Server authentication)
35 Performing routine maintenance on digital equipment
36 Install a networked digital audio system
37 Fault location and rectification in a digital system
38 Test and diagnose faults in data streams
39 Test and diagnose faults in wired networks
40 Test and diagnose faults in WiFi networks
41 Test and diagnose faults in optical fibre networks
42 Terminating and testing cables: including audio, multi-core, network (i.e. Cat.6) Coaxial, or optical

fibre
43 Detect and recover from malware
44 Monitor and sustain network security, including protecting against malware attack
45 Specify and install a home HiFi system
46 Specify and install a home or office multi-media installation
47 Specify a radio studio, recording studio, or post production suite
48 Specify and supervise the installation of a broadcast studio facility
49 Specify and supervise the installation of a corporate multimedia facility
50 Specify and supervise the installation of a concert venue
51 Conduct peer reviewed or industry product development research into new technology, methods or

materials.
52 Manufacturing process specification
53 Materials specification and sourcing
54 Participate in the product development, manufacture and sustainment processes for audio products
55 Costing product development and manufacture
56 Document the manufacturing production process, including design functional specification; accep-

tance testing and QA through development and production process; prepare service, QA and cus-
tomer documents; and maintain process quality management systems.

Table 4.1: Technical tasks ranked by survey order (Item Key) 169
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The Quest programme reads the data file through a control file that
also establishes the statistical reports to generate from the data. The Quest
programme generates the statistics using the “joint maximum likelihood”
procedure for the estimation, including a bias correction to account for the
known bias in the estimation algorithm. The fit statistics are the weighted
and unweighted statistics described by Wright and Masters. Both infit (nor-
malised weighted) and outfit (normalised unweighted) statistics are mean-
square statistics with a mean near one and a standard deviation near zero if
the data fit the measurement model.5 The available reports can be selected
via the control file that sets up the data fields and reads in the data file.
The basic statistics package provides a set of descriptive statistics including
the case (respondent) and item fit statistics, and a “Wright” map that de-
scribes how the item difficulties and person abilities are related. One such
map is shown in Figure 4.4.

The Wright map shown in Figure 4.4 displays the difficulty of accepting
intervals for the items on the right hand pane. Item steps that are easy to
accept are at the bottom of the figure, while those that are difficult to accept
are to the top. The decimal numbers indicate the item number before the
decimal point and the step number after the decimal point. Thus the lowest
item difficulty to accept is item 36, and the step is from 0 to 1. That is, the
easiest item step to accept is to “install a networked audio system” from
scale point 0 to 1. The steps from 36.1 to 36.2 and from 36.2 to 36.3 are
much more difficult for the respondents to accept, and there are no higher
steps for this item.

There are also problems with item 36 in that levels 1-2 and 2-3 are
equally difficult. This item needs to be examined further to see if the item
meets the conditions for conjoint additivity and monotonic increase in level
difficulty – the conditions for measurement. There are several other items
that have the same condition, but this could also just be an artefact of
the very small sample size, so we need to be somewhat circumspect with
assigning meaning to this problem without more data.

At the other extreme, the hardest items to accept, are items 13, 24-26,
and 48. Item 13 deals with RF receivers, items 24-26 are all about designing
digital circuits at a high level, and item 48 deals with the specification and
installation of a broadcast studio. In each of these cases, the only data point
is level 0, which means that those respondents who chose this option could
not accept any level of engagement with that item. Additionally, item 3
(assemble printed circuit boards) also only has respondents checking the 0

5Adams, R. J. and Khoo, Sick-Toon (1993) Quest: The interactive test analysis
system. ACER, Melbourne
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AES Survey Pilot Technical Use
-------------------------------------------------------------------------------------------------------------------
Item Estimates (Thresholds) 9/ 7/2017 17:53
all on all (N = 7 L = 56)
-------------------------------------------------------------------------------------------------------------------

2.0 |
|
|
|
|
|
|
|
|
|
| 13 24 25 26 48
|
|
|
|
|
|
|

1.0 | 6.4 33.4 39.4
|
| 31.4
|
|
| 28.3
| 16.4 45.4
| 11.3 50.1 50.2
| 7.4 20.4 37.4
| 2.2 2.3 43.3 43.4 46.3 46.4 47.2 47.3
|
| 14.4 27.2 27.3 38.3 38.4 41.4 49.1 49.2 49.3
| 15.3 15.4 17.2 17.3 17.4
| 18.1 18.2 18.3 18.4 21.2 21.3 21.4
| 44.4
| 16.3

X | 8.3 11.2 21.1 36.2 36.3
X | 10.3 10.4 12.2 12.3 15.1 15.2 20.3 27.1 37.2 37.3

.0 X | 7.3 14.1 14.2 14.3 19.3 19.4 35.3 35.4 41.1 41.2
|
|
| 17.1 31.3
| 1.2 1.3 5.4 7.1 7.2 8.2 9.3 12.1 19.2 20.2
| 34.3 42.3 42.4 45.2 45.3
| 35.2
|
|
| 42.1 42.2 45.1

XX | 5.3 9.2 10.2 20.1 32.3 34.2 43.2 46.2
| 2.1 6.3 11.1 39.3 44.3 47.1
|
| 3

X |
|
| 6.2 10.1 33.3 34.1
|
| 8.1 16.2 19.1 39.2 43.1 46.1

-1.0 | 30.2
|
|
|
| 44.1 44.2

X |
|
| 6.1 33.2
| 16.1
|
| 30.1
| 5.2 9.1 32.2
|
| 1.1
|
| 31.2
|
| 36.1

-2.0 |
-------------------------------------------------------------------------------------------------------------------

Each X represents 1 students
Some thresholds could not be fitted to the display

===================================================================================================================

Figure 4.4: Item and person estimates for technical use: The Wright Map
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level, but it was easier to accept than the other 0 level items listed above.
The “X’s” on the left pane in Figure 4.4 represent the case or person

estimates. In an educational setting these cases would represent the person
ability variable. In this survey, respondents are expressing the extent to
which they use items in their daily work, so it represents experience. Rating
items higher would lead to a high person score, but so would the number
of items that one ranks highly. However, with the Rasch interpretation,
the person score also depends on the difficulty of the items selected, so
selecting a few difficult items would be similar to selecting many easier to
accept items. The interpretation of these person rankings do not represent
ability, because they are not representing the extent to which one has this
skill and could use it; only that the person does – or does not – regularly
use that skill in their daily work. Assessment of the importance of each
of the tasks is theoretically able to address this limitation, in that it asks
the respondents to identify those items that they consider to be important
whether or not they use them in their personal daily practice.

The Wright map provides a picture of how the item steps are ranked
by difficulty of accepting them, and how person experience relates to this
scale distribution. While this picture is important, it is not enough in itself
to accept the data without question. One also needs to consider the “fit”
statistics to determine the validity of the data in this dataset, and to identify
those items or persons whose responses are in some way deviating from the
expectation of the measurement model. Deviation from the model for an
individual item or case is not necessarily bad: it just means that there may
be other factors at play in those responses that needs much more analysis.
However, misfit of the dataset as a whole may give rise to questions of
validity for the survey or assessment. The item fit statistics are given in
Table 4.2. The closer the infit and outfit means approach one, and the infit
and outfit t score approaches zero, the better the fit to the measurement
model. The values in Table 4.2 are consistent with the item data conforming
to this model.

Quest generates similar fit statistics for the respondents as a whole. The
results in Table 4.3 also indicate that the data fits the measurement model.
However, the similarity of the data in this table to that in Table 4.2 is of
no significance in this sample as it is likely to be an artefact of the small
dataset in the pilot survey.

Figure 4.5 allows us to delve more deeply into the item set. In this
figure, items that have an asterisk in the range between 0.73 and 1.33 fall
within one standard deviation of fit to the model, and over the list, these
items are distributed relatively uniformly between these two limits. Items
with a fit greater than 1.3 are likely to have an element of chance in their
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Infit mean square
Mean 0.99
SD 0.19

Infit t
Mean 0.13
SD 0.83

(a) Item Infit statistics
Technical Use Pilot

Outfit mean square
Mean 0.95
SD 0.31

Outfit t
Mean 0.15
SD 0.96

(b) Item Outfit statistics
Technical Use Pilot

Table 4.2: Fit Tables – All items – Technical Use Pilot

difficulty index. This condition is illustrated in Figure 4.2 A. In an exam,
this could be associated with guessing, but in the context of this survey
it could mean that these items have little relevance for the respondents,
and one would need to look to the individual responses to gain clues as
to how these items are attracting responses. To the left of the fit limits,
the response is usually due to a response that is too easy to to respond to,
or too hard to respond to. This condition is illustrated in Figure 4.2 B.
The detailed item statistics can give some insight into how these items are
responding.

Infit mean square
Mean 0.99
SD 0.19

Infit t
Mean 0.13
SD 0.81

(a) Case Infit statistics
Technical Use Pilot

Outfit mean square
Mean 0.95
SD 0.31

Outfit t
Mean 0.15
SD 0.96

(b) Case Outfit statistics
Technical Use Pilot

Table 4.3: Fit Tables – All Cases (Respondents) – Technical Use Pilot

A similar “fit map” for the respondents can show how coherent the group
of respondents is. In the pilot sample group shown in Figure 4.6 it is quite
clear that six of the respondents have a similar and consistent experience
profile. There is also one outlier, who one could assume has an experience
profile that is somehow different from the others.

The small sample of respondents in Figure 4.6 is a special case. All of
the respondents were senior experienced people in the industry. The six
“fitting” respondents have a relatively strong background in building busi-
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AES Survey Pilot Technical Use
-------------------------------------------------------------------------------------------------------------------
Item Fit 9/ 7/2017 17:53
all on all (N = 7 L = 56)
-------------------------------------------------------------------------------------------------------------------
INFIT
MNSQ .50 .56 .63 .71 .83 1.00 1.20 1.40 1.60 1.80 2.00

-----------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---
1 item 1 . | .*
2 item 2 . * | .
3 item 3 . * | .
5 item 5 * . | .
6 item 6 . * .
7 item 7 . | * .
8 item 8 * . | .
9 item 9 . | * .

10 item 10 . | * .
11 item 11 . * | .
12 item 12 . | *.
13 item 13 . * | .
14 item 14 . | . *
15 item 15 . * | .
16 item 16 *. | .
17 item 17 * | .
18 item 18 . * | .
19 item 19 * . | .
20 item 20 * . | .
21 item 21 . * | .
24 item 24 . * | .
25 item 25 . * | .
26 item 26 . * | .
27 item 27 .* | .
28 item 28 . * | .
30 item 30 . | * .
31 item 31 . | * .
32 item 32 . | * .
33 item 33 . | . *
34 item 34 . * | .
35 item 35 . * | .
36 item 36 * . | .
37 item 37 *. | .
38 item 38 . | * .
39 item 39 . * | .
41 item 41 . | . *
42 item 42 . | . *
43 item 43 . | . *
44 item 44 . | . *
45 item 45 . | * .
46 item 46 * . | .
47 item 47 * | .
48 item 48 . * | .
49 item 49 . * | .
50 item 50 . * | .

===================================================================================================================

Figure 4.5: Item fit statistics for individual items for technical use.

AES Survey Pilot Technical Use
-------------------------------------------------------------------------------------------------------------------
Case Fit In input Order 9/ 7/2017 17:53
all on all (N = 7 L = 56)
-------------------------------------------------------------------------------------------------------------------
INFIT
MNSQ .50 .56 .63 .71 .83 1.00 1.20 1.40 1.60 1.80 2.00

-----------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---
1 001 . * | .
2 002 . | * .
3 003 . | * .
4 004 . * | .
5 005 * . | .
6 006 . | * .
7 007 . | * .

===================================================================================================================

Figure 4.6: Case fit statistics for individual Respondents for technical use.
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nesses or in training, and a strong engineering background: the one outlier
is similarly experienced in the industry but coming from a production, op-
erations and technology marketing background.

In general, though, one would need to investigate why there are outliers.
If one is surveying a diverse population, this misfit would indicate that we
are dealing with perhaps more than one orthogonal population: in this case,
technical profiles with a single operations and production profile. With a
larger sample, this special distinction would not be so obvious. That is the
reason for structuring the survey as three orthogonal variables: technical;
operations; and administration. Then a different profile that is a misfit in
the technical dimension is likely to be a strong fit for another variable. In
this case, the one outlier in the technical variable, is a nearly perfect fit to
the operations variable, where the fit for the technically focussed respon-
dents do not fit so well. The pilot survey data also illustrates another mea-
surement problem: choosing a sample that has content validity. Because
the sample contained mostly respondents with a technical background, this
was the wrong group of people to ask about operations or production ad-
ministration: the Quest programme algorithm failed to converge for both
the production administration variable, and the operations variable. The
administration “use” variable provided some output, but the lack of con-
vergence of the algorithm indicated that the “importance” variable did not
fit the measurement model. Similarly, the operations variable illustrated
that the “importance” variable produced an output, but the “use” variable
did not converge. Clearly, as a group this sample of industry respondents
did not have sufficient expertise in these operations and production admin-
istration variables to establish a congruent profile. A larger sample with an
appropriate profile will produce a valid result, but if the sample is not ap-
propriate for the items then the output will not be reliable and the construct
validity constraint is violated.

This observation from the pilot survey raises an interesting question
about the survey construct. Why did the responses of people who demon-
strably operate businesses and who therefore have considerable administra-
tive expertise fail to respond congruently to this set of questions?

The answer lies in the focus of the “administration” items: they de-
scribe the skill-set required in a production environment in the role of a
producer. This skill-set is, apparently, quite different to the skill-set nec-
essary to operate and administer a successful business. There is overlap
of course, but despite these respondents’ considerable diverse experience
including in business it is just not congruent with the skill-set required to
manage a significant media production. Thus there is a failure of “construct
validity” with asking this group of people items relating to a very different
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Figure 4.7: 3D Plot of Respondents’ experience profile

experience profile.

Figure 4.7 illustrates this diversity. The underlying measurement con-
struct is that every practitioner can identify with some aspects of each
variable: technical, operations, and administration. In the theoretical con-
struct one would expect that a respondent with a particular expertise would
load on one variable and not on others. However, with three variables de-
scribing the industry it is reasonable to expect that some very experienced
respondents will reflect two or more dimensions. Figure 4.7 should, with a
full data-set, reveal the complexity of work practices in the Audio industry.

Delving deeper into the items it is possible to see the distribution of
responses. This distribution itself can be useful in identifying whether there
is discrimination between groups, particularly in the case of a bifurcated
distribution. Figure 4.8 shows the statistics for item 5, “Install and test
analogue equipment”. In this item no respondent selected the option 0,
so there is no threshold for the step from 0 to 1. The remaining steps
are ordered, so this item meets the constraint for measurement. The Point-
Biserial statistic shows that the most respondents and the most experienced
respondents chose level 4, with one other experienced person choosing level
3, so these choices correlate with expertise with choice 4 being the most
highly correlated.

If we now move to the “Thresholds” section in Figure 4.8, we see that
it was very easy to accept the step from 1 to 2. However, even the highest
level, step 4, still has the relatively low difficulty of -0.21 logits. As one could
reasonably expect, “Install and test analogue equipment” is a reasonable
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4.5. Differential Item Function

...................................................................................................................

Item 5: item 5 Infit MNSQ = .57

Categories 0 1 2 3 4 missing

Count 0 1 2 1 3 0
Percent (\%) .0 14.3 28.6 14.3 42.9
Pt-Biserial NA -.57 -.41 .37 .52
p-value NA .090 .180 .208 .117
Mean Ability NA -1.28 -.61 .03 -.09 NA

Step Labels 1 2 3 4

Thresholds -1.59 -.54 -.21
Error 1.44 1.26 1.26
...................................................................................................................

Figure 4.8: Item Analysis – Item 5 Pilot Technical Use

task for a technician working in the audio industry. At the other extreme,
it seems that the most difficult items to support have to do with digital
circuit design, computer and DSP programming, specifying and installing
a broadcast studio, and working with RF receivers. It has to be said that
this survey component is enquiring into the current use of technical skills,
and the sample of senior engineers whose practical experience largely pre-
dates the emergence of digital technology and who have long since assumed
management responsibility in their respective businesses may not be an
appropriate sample for drawing significant conclusions about the emerging
role of digital technology in the modern audio workplace.

It is reasonable to assume that the item threshold that corresponds to
the response choice that has the highest point bi-serial correlation with
expertise is the measure we are seeking. Taking the thresholds that have
the highest correlation with experience and sorting the items in Table 4.1
produces Table 4.4. In Table 4.4, the hardest to accept items are to the top
of the table, and the easier to accept skill items are to the bottom of the
table.

4.5 Differential Item Function

An assumption in this study is that everyone in the industry fits into a
3D model of the industry. However, Figure 4.6 showed that even in this
small pilot sample there is at least one respondent who is different in some
way. In a previous study, a bifurcated distribution of indicated abilities
provided an even stronger indication of different experience profiles. In that
case, the data clearly showed a bifurcated differential item function pattern
that indicated a significant difference between the skill-set of operators in
television and technicians in that industry.6

6Staples, R. (2007) MITC Sample test analysis: Expectation and reality. Melbourne,
Unpublished report, Figure 6.1, P 96.
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1.44 24 Designing clocked sequential circuits
1.44 25 Programming logic functions into PROM
1.44 26 Programming a computer in Assembly Language or machine code
1.44 48 Specify and supervise the installation of a broadcast studio facility
1.14 13 RF receiver design, testing or repair
0.89 31 Install an operating system
0.74 28 Using a high level language to manipulate data streams like audio
0.70 16 Microphone specification, testing
0.70 45 Specify and install a home HiFi system
0.65 11 RF Amplifier testing and repair
0.63 50 Specify and supervise the installation of a concert venue
0.60 10 Power supplies design, assembly, testing or repair
0.53 2 Calculate Transmission line timing, termination, matching.
0.53 47 Specify a radio studio, recording studio, or post production suite
0.44 14 RF Transmitter design, testing or repair
0.42 38 Test and diagnose faults in data streams
0.40 49 Specify and supervise the installation of a corporate multimedia facility
0.36 15 Radio microphone specification, installation and testing
0.34 17 Loudspeaker design or manufacture
0.32 21 Acoustical design or specification: Studios, concert venues, theatres, etc.
0.28 18 Loudspeaker enclosure design or manufacture
0.15 8 Analogue baseband amplifier fault location and repair.
0.14 36 Install a networked digital audio system
0.09 27 Programming a DSP
0.09 37 Fault location and rectification in a digital system
0.05 19 Loudspeaker installation
0.03 41 Test and diagnose faults in optical fibre networks
0.01 35 Performing routine maintenance on digital equipment

-0.19 12 RF power amplifiers, tuning, testing or repair
-0.21 5 Install and test analogue equipment
-0.21 9 Analogue Equipment assembly and testing
-0.21 32 Install and test applications
-0.22 7 Specify, design (Audio or Video) or acceptance test multi-stage feedback amplifier
-0.22 20 Sound system design or installation
-0.23 34 Install a network using active directory or similar (Server authentication)
-0.24 42 Terminating and testing cables: including audio, multi-core, network (i.e. Cat.6)

Coaxial, or optical fibre
-0.54 43 Detect and recover from malware
-0.54 46 Specify and install a home or office multi-media installation
-0.55 6 Analogue system first line diagnostics and replacement of faulty equipment
-0.68 3 Assemble Printed circuit board.
-0.83 33 Install a simple (home) network
-0.94 39 Test and diagnose faults in wired networks
-1.25 44 Monitor and sustain network security, including protecting against malware attack
-1.75 1 Calculate circuit theory series/parallel circuits; currents, equivalent resistance.

Table 4.4: Technical tasks ranked by difficulty
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The demographic data also collected with this survey gives an oppor-
tunity to explore this difference. If the respondent self-identifies as being
a technician (engineer), operator or administrator, then the responses of
these groups can be analysed separately and then compared item by item
to see how different groups respond to the tasks identified in the survey.
The difference can also be compared by “difference of means” applied to
the experience scores to see if there is a significant difference between the
groups.

This differential comparison is the test on the validity of the assumption
that respondents from the audio industry will load onto a three-dimensional
model where there is correlation between the variables, or whether the vari-
ables are truly orthogonal.

4.6 Turning the profile into curriculum

Clearly 55 items does not come close to completely defining the skill-set of
an experienced technician, nor a shorter list define an operator’s or produc-
tion administrator’s skill-set. However, knowing the difficulty of the tasks
and having a representative sample of tasks covering the range of expertise,
it is possible to infer the expertise profile of an individual. By knowing the
profile of successful practitioners, it is possible to calibrate this expertise
scale against those practitioners and therefore establish a measure that can
predict the expertise profile of a new entrant to the industry.

As representative as these tasks might be, they are not comprehensive
enough to build a curriculum around. Figure 4.9 illustrates how the topics
required to be proficient in passive electrical circuit theory can be struc-
tured. This Figure shows a “network diagram” which arranges the topics
according to the relationships each topic has to those around it: what is nec-
essary precedent knowledge, and how do preceding topics contribute to the
new topic. Figure 4.9 is built starting with “electric current” at the centre.
Each ring radiating from that starting point is theoretically and practically
more difficult to comprehend, largely because one needs to understand the
precedents before tackling the tasks on the outer rings.

This kind of network analysis of the topic field of a subject within a
course of study is a way of considering the relationships between topics
and exploring how different starting points impact on the difficulty of un-
derstanding the field. In this case it turns out that starting with electric
current is the most efficient starting point, which leads seamlessly to Ohm’s
law, and then to more complex nodal and mesh networks, and then to reac-
tive components, and so on. Starting with any other topic makes learning
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Figure 4.9: A radial tree graph of the topics in a passive circuit theory
course

about circuit theory just that much harder. Of course, most teachers with
expertise in the field do not need to perform this analysis: they have ac-
quired this understanding through their own study and practice.

From Table 4.4, the graph of detailed topics is the content implied by
the one item, “Calculate circuit theory”. By building a relationship map
between the items in Table 4.4 and then expanding each topic, it is possible
to generate the full detail in a curriculum.

Adapting this model to include a skill-set that involves, say, radio fre-
quency systems is the next step. It is obvious that to be proficient with
radio frequency systems one must have a deep understanding of circuit the-
ory including transformers, transmission lines and distributed components
and losses. It also requires a deep understanding of active devices and am-
plification at the extremes of the capability of high frequency devices, and
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the behaviour of signals in antennae and as electro-magnetic waves in free
space. Further it requires an understanding of the principles of modulation.

In this study though, it is not intended to take each of the survey items
to this next step. It is enough to identify those characteristic tasks that
correlate with expertise and to build a profile on these data. Expert practi-
tioners in the field are quite competent at drawing the inferences necessary
to compare curriculum and job descriptions to the profile and drawing con-
clusions about the profile needed to define a competent person: employers
do this all the time at the job interview.

4.7 A complete review

This survey is just a part of a larger study. The main study is about identi-
fying the skill-set abroad in the industry (to which this survey contributes),
the courses available to achieve these skill profiles (a desk audit), and a
survey of the available advertised jobs in a couple of samples (another desk
audit). The research question is around: how does the skill-profile con-
tribute to job readiness; and how does one acquire a suitable skill-set to
enter the job market?

However, this pilot study has already highlighted one of the difficulties
in determining the training profile of graduates to emerge some years hence:
the data is collected from practitioners who have spent much of their career
in the old analogue world, while the industry has moved on and is a largely
digital world. Do the present incumbents or recently retired practitioners
have sufficient currency to understand the skill-set required in the future?
My previous experience in these matters is that a few senior managers in
large organisations do understand their needs into the future and predict
them provided they don’t show their hand in public to competitors. On
the other hand, current practitioners in general tend not to be so future-
focussed and therefore present an image of the past rather than a view into
the future.

An example from this study is that the items in Table 4.4 shows that the
easiest tasks to accept are related to installation and cabling of analogue
systems and home computer systems and networks, with some expectation
that respondents will use analogue component assembly and testing, and
home computer system operation and maintenance. Yet we know that
technical jobs in the industry are going to be increasingly dominated by
digital signal processing, storage and transmission. Yet this pilot study
suggests that these skill-sets are the hardest to identify with. Knowledge
of developments in the industry would suggest that these digital skill-sets
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are an important part of the job skills needed for the technical component
of the industry into the future. As much as possible, this survey is to gain
a contemporary view of the skills in the industry and to attempt to match
these to future requirements established through a study of the future trends
in technology.
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5.1 Reconciling Change

In Chapter 1 the story is one of change. However, even as the education
system has morphed into the system we have today, many of the structures
and titles have echoes in today’s system that hark back to their historical
origins. The system has changed to match society’s need at the time, but
this need is defined from time to time for reasons other than simply de-
veloping skills for an industry, although that justification for the courses is
always part of the story.

Chapter 2 shows that as the education system has changed, so too has
the range and complexity in the courses; sometimes dictated by experts
in the field as in times past; at other times mandated by government or
institution. The diversity of courses relevant to the field of audio, and the
level of expertise that each generates, is at once part of the problem, and
simultaneously an opportunity to enter the industry at a level that matches
one’s interests. Another problem with this diversity is that the titles of
the courses, and their content, is idiosyncratically tied to the intent of the
course’s author, and to their understanding of the role of the graduate in
this diverse industry.

Chapter 3 attempts the almost impossible task of describing an industry
that defies definition. The attempts to make such a definition by the Aus-
tralian Bureau of Statistics (ABS) show just how difficult this task is in the
rapidly changing environment of audio technology and use. Unfortunately
though this ABS attempt at classification had the result that some tech-
nical tasks were reclassified into the Arts discipline. This reclassification
indicated a complete misreading of the extent and diversity of the indus-
try and its praxis. This reclassification meant that courses (which at the
time took their direction from the descriptions in this ABS classification)
lost a lot of their technical content making them largely irrelevant in the
context of the rapidly changing industry. Education ideologues also had
an impact, mandating a curriculum model that locked many of the lower
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level courses into outdated technology. This chapter attempts to use these
ontologies to gain some insight into how the industry is structured (or not).
It also considers the industrial relations conditions as they changed, as the
industry changed and government interventions impacted the working con-
ditions. Finally, by examining some of the job advertisements this chapter
attempts to describe the extent and diversity of the previously undescribed
audio industry.

With the literature describing a diverse and complex industry, and the
confusion attaching to trying to interpret this situation, part of the role of
the survey of local specialist Audio practitioners to see just how closely the
evidence from the literature matched the current industry practice through
a snapshot at the time of Members of the Audio Engineering Society and
other interested practitioners. The demographic part of the study provides
this snapshot.

5.2 Membership of the AES

From the outset, the survey of skills abroad in the Audio Industry was
to have the broadest reach possible. Because the survey was to respect
the anonymity of respondents, requests were sent to members of the AES
Melbourne mailing list by the secretary of the section, and all responses were
returned directly to him. The identity and contact details on the responses
were only to be used to provide a summary response to contributors to the
survey, and to ensure that responses were valid and not spam.

The mailing list included all of the members of the local section of the
AES, but it also included others who had previously had contact with the
section and had been included on the mailing list by virtue of that contact.
The Secretary also had the invitation to complete the survey prominently
on the AESMelbourne.org.au web site so anyone with an interest in the
section’s activities was invited to respond to the survey. Further, those re-
ceiving an invitation email or visiting the web site were invited to encourage
others in their professional circle to contribute to the survey.

The survey included a drop-down list including all of the AES mem-
bership grades, but which defaulted to “Not a member” in the expectation
that many responses would be from non-members. Figure 5.1 shows the
distribution of non-members and members who responded to the survey.

Figure 5.1 shows that the largest group of respondents were those who
are not members, with 21 of the 47 responses indicating no membership in
the AES. Full members and life members together make up the next largest
group – to be expected given the seniority of the respondents. There were
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Figure 5.1: Survey Respondents’ AES Membership

only five associate members and only one student member. The problem
that this response pattern illustrates is that the survey did not reach many
of the currently working junior participants in the industry including school
leavers and junior employees in media companies of all sorts.

5.3 Qualifications

The survey asked two questions about qualifications: what is the highest
Audio qualification; and what is the highest other qualification.

Primary vocational qualification

The first of these questions, about the audio qualification, was seeking to
know what qualifications were relevant to gaining entry to the industry.

As the survey is structured into three skill-set vectors, technical, opera-
tions and administration, the expectation in designing the survey was that
the qualifications would fit into these classifications.
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Figure 5.2: Distribution of Audio Qualifications

Following the guide provided by the Australian Qualifications Frame-
work (AQF), the technical qualifications range in level from certificates
such as the BOCP, certificate 4 in electronics, through para-professional
diplomas, professional diplomas (degree equivalent up to 1980), degrees
and higher degrees. The disciplines included in the “technical” classifica-
tion all have a science base, and include electronics and communications
engineering, acoustics, and computer science and software engineering. Re-
spondents reporting a skill-set in acoustics had a Masters level degree in
that discipline.

The “operations” classification is based on the Australian Standard
Classification of Occupations (ASCO) in the media industries based on the
creative industries in the Arts discipline. The range of disciplines in this
category include the obligatory sound recording and broadcast operations,
but it also includes music and live performance.

The “administration” questions are based on the ASCO classification
for a media producer. They relate to the tasks in production logistics and
media commercialisation, not to the tasks specifically related in operating
a business.

It could be reasonably expected that some administration could be in-
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Figure 5.3: Respondents’ ranking of the importance of their vocational
qualification to their work

cluded in the work-space. It was also anticipated that the administrative
role would increase with seniority. However, in classifying the audio quali-
fications, as a vocational entry qualification there was no expectation that
this qualification would be a management-type qualification (no one re-
ported a qualification like the Diploma of Music Business Management in
their response to the audio-related qualifications, for example), and that
the basic administration skills would be included in the basic vocational
qualifications.

However, the respondents indicated some confusion when reporting their
qualifications. Many reported no qualification at all, while others cited the
level of the qualification without specifying the discipline or the full quali-
fication title. This propensity made it difficult to classify the qualifications
into the expected engineering or arts classifications. Thus some qualifica-
tions were classified as indeterminate since it was not possible to identify
from the supplied information how to classify the qualification. On the
other hand, if the “other” qualification was clearly in the arts or engineer-
ing categories, then the otherwise indeterminate audio qualification could
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5. Survey demographics

be assigned to the operations or engineering classification.

Given the number of schools purporting to train graduates to enter
the audio industry, particularly in the production or operations roles (See
Page 289), I expected that many of the respondents would be fairly recent
graduates of such courses. In fact, some of the certificate courses were the
older Broadcast Operators’ Certificate of Proficiency (BOCP) and other
engineering-based certificates. As Figure 5.2 shows, there were more re-
spondents with this kind of technical certification, which again is to be
expected given the years in the industry some respondents indicated as the
BOCP was the key qualification for both technical and operations in ra-
dio broadcasting. There were few respondents who reported a certificate
qualification in the Arts discipline (i.e. sound recording, production, etc.)
Figure 5.2 shows that about half of the respondents reported that their
basic audio qualification was a bachelor degree or above.

Respondents were asked to rank the importance of their vocational qual-
ification in audio. Figure 5.3 shows this subjective (self-referential or ip-
sative) ranking. These ipsative rankings are simply an opinion survey.

About one third of respondents valued their audio qualification highly.
However, the remaining two thirds of respondents were in some way dis-
satisfied with the relevance of their course to the work they are currently
doing. Given the seniority of these respondents it is probable that older
qualifications are now dated and these people would be relying on personal
professional development to keep their skill-set current. This observation is
consistent with the repeated expression by industry leaders and commen-
tators that courses do not adequately prepare graduates for the workplace
despite their claimed vocational focus.1

Table 5.1 lists most of the other qualifications that were reported by
respondents. Duplicates, no qualification reported, and proprietary qualifi-
cations are not listed. The list is not in any particular order other than the
qualification level.

The largest group of qualifications reported by respondents are in the
Engineering (Science-based) discipline. Most are also clearly at the profes-
sional (degree and higher degree) level. Two thirds of the arts-based courses

1The claim that universities are not providing sufficient vocational preparation is still
a commonly discussed problem. As a result of a report to government on the validity of
current courses, this issue was again discussed on The Drum first broadcast on ABC 1
at 17:30 on Wednesday 11 January 2018. The response to this claim from a university
professor and business manager who suggested during this programme that universities
are not about preparing graduates for a workplace that already exists, but for a general
skill-set that prepares the graduate for adaptability for a future workplace. See Page 27
for an example of this criticism of the value of courses in general.
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5.3. Qualifications

are at the professional (degree and higher degree) level. Most of the engi-
neering qualifications are generalist qualifications that are relevant to the
audio industry, but not specifically targeting that industry. There are only
three responses that indicate the primary vocational qualification is at the
Certificate 4 or Para-professional Diploma (Certificate 5) level specifically
aimed at operators in the sound recording industry. This lack of responses
from those having the entry level operator courses is both disappointing
and worrisome.

Other Qualifications

Post graduate

Prof Diploma (Pre 1980) B. 
degree Other Courses 

Indeterminate Discipline

Para‐Prof Diploma

Indeterminate Discipline

Other Courses  Arts 
Music/Production

Certificate Other Courses Engineering

None

0 2 4 6 8 10

Figure 5.4: Distribution of Other Qualifications

While a basic vocational qualification will provide some basis to be-
gin one’s working life, as one progresses in seniority it would be expected
that additional qualifications would become increasingly important. A com-
mon option for those taking a management responsibility in a business is a
Master of Business Administration (MBA). This would provide a specialist
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Table 5.1: Reported Audio Qualifications. Note: Pre 1980s Diplomas are
considered the professional equivalent of a post 1980s degree when sup-
ported by continuing professional development. References to specific pro-
prietary courses have been omitted for privacy reasons.
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5.3. Qualifications

course that fits into the “administration” classification, but in the responses
to this survey only one respondent indicated holding an MBA.

20

Other Qualification  Importance
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Figure 5.5: Reported estimate of importance of Other Qualifications

However, an expectation of a graduate of a professional qualification,
particularly a member of a professional association, is that this graduate
would be able to work in a complex administration role within the dis-
cipline. A higher degree is about becoming a master in one’s discipline,
which includes being entrepreneurial and capable of starting and operating
a business. A PhD degree is principally about preparation for research, and
building a commercial venture from the products of that research.

Figure 5.4 shows the distribution of the other courses reported by re-
spondents. The bulk of the additional qualifications are professional (degree
and higher degree) qualifications. Of these, there are almost as many pro-
fessional engineering qualifications as all others combined. This pattern is
consistent with the senior people responding to the survey who have con-
tinued their education as part of their continuing professional development.
Note that in Table 5.2 there is only one MBA qualification listed. This is an
unexpected observation given the seniority of the respondents and business
expertise demonstrated in the responses in the following table of job roles.
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Figure 5.6: Years of service in the Audio industry

Table 5.2 lists the reported other qualifications. There are fewer listed
qualifications in Table 5.2 than the audio qualifications listed in Table 5.1
because this table only lists additional qualifications and omits duplicates.

Figure 5.5 shows how the respondents valued the vocational relevance of
their additional qualifications. As in Figure 5.3, a little more than a third
of respondents placed a high value on their other qualification.

5.4 Years of service

An unexpected observation from this survey is the seniority of all of the
respondents. I expected that the responders would range in years of service
from students through the career development stages to Journeymen and
Masters. As Figure 5.6 shows, there were no respondents to this survey in
the 0-5 year group. In fact the shortest cited length of experience was seven
years.

192



5.4. Years of service
Q

u
a
li
fi
ca

ti
o
n

L
ev

el
E

n
g
in

ee
ri

n
g

A
rt

s
In

d
et

er
m

in
a
te

C
er

ti
fi
ca

te
T

ra
d
e

C
er

ti
fi
ca

te
s

(E
le

ct
ri

ca
l,

T
el

ec
o
m

-
m

u
n
ic

a
ti

o
n
s)

C
er

ti
fi
ca

te
4

P
a
ra

p
ro

f.
D

ip
lo

m
a

D
ip

.
N

et
w

o
rk

E
n
g
in

ee
ri

n
g

A
d
va

n
ce

d
D

ip
lo

m
a

in
E

le
ct

ro
n
ic

s
D

eg
re

e
B

.S
c

E
le

ct
ro

n
ic

en
g
in

ee
ri

n
g

B
.A

.
B

a
ch

el
o
r

B
.

E
n
g
in

ee
ri

n
g

a
n
d

B
.

A
p
p
li
ed

S
ci

en
ce

B
.

M
u
s,

G
ra

d
.

D
ip

.
E

d
.

B
.

E
n
g
.

B
.

A
rt

s
(M

u
si

c)
D

.
C

o
m

m
.

E
n
g
.

B
.

E
le

ct
ro

n
ic

E
n
g
in

ee
ri

n
g

P
o
st

G
ra

d
u
a
te

G
ra

d
u
a
te

D
ip

lo
m

a
o
f

R
es

ea
rc

h
S
tu

d
ie

s
P

h
D

M
a
st

er
s

P
o
st

G
ra

d
u
a
te

D
ip

lo
m

a
D

ip
.

E
d

P
h
D

in
E

le
ct

ri
ca

l
E

n
g
in

ee
ri

n
g

a
n
d

M
a
th

em
a
ti

ca
l

P
h
y
si

cs
M

B
A

Table 5.2: Reported Other Qualifications. Note: Pre 1980s Diplomas are
considered the professional equivalent of a post 1980s degree when sup-
ported by continuing professional development. References to specific pro-
prietary courses have been omitted for privacy reasons. Courses that du-
plicate courses in Table 5.1 have been omitted
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5. Survey demographics

It has been an expectation that on leaving school it takes about six
years to fully acclimate to the praxis of a discipline. During this initial
training period and the time gaining experience in the workplace it is ex-
pected that the graduate will be working under supervision. On reaching
“journeyman” status (see Page 3), that is demonstrating the capacity to
work independently of supervision, the now experienced person can be con-
sidered a practitioner of the discipline.

It is a pity that the group of people early in their career is not represented
in this study. We could have learned a lot about the courses that are leading
successfully to employment in the industry today, and the relevance of those
courses to the early stages of employment in the industry. They could have
indicated the kinds of skills that they found useful and important in these
early stages of a career.

However, it is also true that those early in their career are not generally
part of the decision-making process defining the organisation’s direction –
that role is left to the business owners and managers, or at least the senior
people in the organisation. Given the seniority of all of the respondents
in this survey it is reasonable to assume that the respondents have an
understanding of the skills that are needed in the modern industry, and
some understanding of the direction of change into the future. Thus, despite
the small numbers in this survey, the authority of the respondents means
that conclusions drawn from these responses will have some weight when
determining the relevance of the skills listed in the survey.

Figure 5.6 shows a bifurcated distribution: a group from 10 years of
experience to 25 years of experience who are likely to be employed in a
regular workplace; and the group from 30 years who are typically business
owners, senior managers, consultants or retired people. These two groups
may have different views of the required skill-sets because of their unique
perspective from the senior ranks of the industry.

The other problem with this distribution of responses is that there are
so few respondents who are apparently current full-time practitioners. The
fact that most respondents have reported that they have sustained their
skills currency will ameliorate this low response from current practitioners.

5.5 Current Job Title

Figure 5.7 attempts to show how the respondents’ job titles might be clas-
sified. At best this ontology is crude and approximate. For example, is a
“Creative Design Director” classified as an operations role or as an admin-
istrator? Perhaps this should be included in both classes? A complete list
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Job Classifications

Indeterminate

Administration

J b Cl ifi ti
Operations

Job Classifications

Engineering

0 5 10 15 20

Figure 5.7: Classes of reported current job title

of the reported job roles follows. It is informative for the reader to prepare
an ontology directly from this list and compare this ontology to that given
in Figure 5.7.

Note the number of respondents who included the words “manager”, or
“director” in their job titles. Clearly these job roles include a considerable
business, management and administration function in their daily work. A
different kind of administration is evident in the job roles of those identifying
as project managers or consultants. Thus it is a weakness in the construct of
the survey that the survey did not address these kinds of business manage-
ment administration skill-sets. Instead it assumed that the administration
component related to the role of media producer: that is, it emphasised
the roles of setting up the production logistics for media projects including
establishing recording sessions, live concerts and large scale media events.
The weakness that the responses highlighted is that the skills listed in the
“administration” vector component of the skills survey did not fully relate
to those required in the running of a business, which are more general in
nature and not necessarily directly involved in production logistics. Identi-
fication of this weakness only emerged as the responses came in, identifying
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so many respondents with a senior business management responsibility.
The following is a list of the reported job roles:

• Audio Engineer and Creative Design Director

• Senior Recording Engineer

• Composer/Sound Designer/Spacial Practitioner

• Freelance Music Producer

• Theatre Manager

• Trainer/Production Manager

• Manager Sound And Vision

• Senior Audio ABC Spoken

• Studio Program Head

• Post sound

• Educator/Music Producer

• Sound Recordist

• Self Employed

• Sound Engineer, ABC Classic FM

• Lecturer in sound

• Co-founder and owner

• Graduate Engineer

• Broadcast Systems Engineer (Community Radio)

• AV and Electroacoustic consultant

• Engineering and operations Manager

• Director / Lead designer

• Self Employed Telecommunications Field technician

• Principal Acoustics
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5.6. Estimate of work components

• Service engineer

• Senior Audio DSP engineer

• Sole Trader

• Broadcast Technologist

• Project Leader

• Manager

• Principal Consultant

• Independent research and consultant

• Consultant (after retirement as a senior lecturer)

• Acoustic Stateless Consulting Engineer

• Technical Manager

• Outside Broadcast Technical Manager

• Regional director – Oceania

• Director of R & D

• Ex Broadcast Engineer / Manager

• Chief Scientist and Director

• Director

• Semi retired and contracting

• Retired – Still consulting occasionally

• Retired

• Retired
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Figure 5.8: Respondents’ estimate of the distribution of the skill-sets

5.6 Estimate of work components

An assumption underpinning the design of the survey of skills was that
while those early in their career may focus on just the technical, operations
or administration skills, as seniority increased, there would be considerable
overlap. For example, technicians need to understand the operational con-
text, and be able to operate equipment to be able to discern the nature of a
fault, or to provide advice on the suitability of new equipment. On the other
hand, operators need to be able to understand the technology they work
with to be able to perform their tasks efficiently and effectively. Junior op-
erators would be expected to work on sessions or projects that are set up for
them, while more senior people would be expected to set up and administer
the production events, from booking studio facilities and session logistics,
to setting up and administering large concert events. Technicians similarly
have administrative responsibilities, from scheduling routine maintenance,
to advising company management on major equipment installations and
administering a technical support unit. As seniority increases, this skill-set
should increase to managing a business, or conducting major projects.

Respondents were asked to report their estimate of the extent to which
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Industry Years Technical Operations Administration
Industry Years 1

Technical 0.051722087 1
Operations 0.084260633 -0.06266996 1

Administration -0.032719874 0.336896144 0.350386209 1

Table 5.3: Correlation between the respondents’ estimates of the technical,
operations and administrative skill sets, and years of service.

each of these discipline vectors was important in their work skill-set. Fig-
ure 5.8 shows a 3D representation of these estimates.

A superficial observation of this graph would suggest that there is a con-
centration of the responses in the upper right quadrant, but the dispersion
of the responses suggests that the correlation is weak. Table 5.3 lists the
correlation of these responses. In Table 5.3 it is clear that there is no corre-
lation between the “Years in Industry” and any of the other skill-sets. Thus
an estimate of the importance of the skill-sets is not influenced by seniority.
The only correlations of any significance, and they are weak at about 15%
of the variance in one accounted for in the other, are between the technical
skill-set and administration, and between the operations skill-set and ad-
ministration. There is no evidence that these administration components
of variance overlap between technical and operations variables.

This observation means that there is no evidence to support a three-
dimensional skill-set as assumed in setting up the survey. This observation
will simplify the analysis of the skill-sets later in this study.

5.7 Observations

The responses to the on-line survey were not restricted to AES Members.
The range of the job roles of the respondents is diverse, fairly represent-
ing technical, operations and administrations vectors of the audio industry.
But the small number responding to the survey means that the survey is
not definitive with the numbers responding in each job role is only one or
two people. However, given the seniority of the respondents the implica-
tions drawn from the survey will have some weight in that the expertise
represented is at the top echelons of the industry. While the small number
of respondents means that this survey is not definitive, it does provide a
useful counterpoint to the literature, providing independent evidence that
what is appearing in the literature is valid.
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Some of the assumptions used in setting up the skills lists in the sur-
vey have been validated, while others have been refuted. For example, the
lists of technical and operational tasks have been validated by the pattern
of responses from experienced practitioners. On the other hand, the as-
sumption that there would be a three-dimensional skill pattern has been
refuted, as has the hypothesis that higher production administration skills
come with seniority. Additionally, the focus on production logistics skills in
the “adminstration” vector items misses the point that many respondents
are actually directors or managers of businesses who would have a different
range of business skills.

The small numbers of respondents means that the results of the survey
can only be considered indicative, and the basis for more detailed and exten-
sive study in the future. Statistical reliability and face validity is compro-
mised by the small numbers of respondents and the diversity of experience.
This difficulty is exacerbated by the difficulty of classifying qualifications or
job roles, given that many respondents gave a very basic or indeterminate
response to these questions.

The ipsative responses to the value of qualifications and experience give
a guide to how these vectors are perceived by the respondents, but given
their self-referential nature it is hard to assign any hard value to these
responses: they are indicative only. Measures drawn from the main survey
items will serve to investigate the validity of these ipsative responses.

The bulk of the qualifications respondents reported in this survey are at
the degree or higher level, but this is also consistent with the seniority of the
respondents. However, the lack of respondents in the 0-5 year experience
category means that this study cannot draw any conclusions about the entry
level qualification requirements. What is clear though is that long term
success in the audio industry does not depend on a specialist qualification:
all of the senior respondents had relevant but generalist qualifications in a
discipline that supported their contribution to the industry.
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6 Survey of tasks overview

6.1 Initial observations

The assumption underlying all Rasch measurement is that the data forms
a “measure” of the trait in question. This assumption is tested by using
an analysis of “fit” to the model (See Page 161). The “Infit” statistic is
a measure of how well the items and data are expected or matched. The
“Outfit” statistic is a measure of the extent to which the data contains
“outliers” or unexpected data. The Infit and Outfit Mean Square statistics
should be around 1 for reliable data sets, and should lie between 0.5 and
1.5 for useful data. The Infit and Outfit ‘t’ scores should be around 0 for
reliable data. The fit statistics will be reported under each of the sections
below.

In establishing the relativity of the person ability to the item difficulty,
the starting point is to establish the item mean at zero, and allow the “case”
or “person” ability mean to float. The Quest programme also calculates the
standard deviation of the cases and items for the test as a whole.

Another way to explore the item data is to examine the “point bi-serial
correlation” of each of the items. What we are looking for here is the level
chosen on the Likert scale that has the greatest correlation with demon-
strated person capability (highest ability). This option too will be explored
in greater detail later.

The original assumption was that an individual’s skill profile could be
modeled over three dimensions: Technical; Operations; and Administra-
tion. It was shown in the demographic data that respondents’ provided did
not support this view (See Page 198). The data from the main survey sup-
ports the view from the respondents’ opinions (See Table 5.3 on Page 199).
Worse, the demographic opinion survey showed that there was some (weak)
correlation between the technical and administration vectors, and between
the operations and administration vectors, but there was insufficient data
in the survey to even estimate the difficulty of the Administration Use
vector from the survey. Thus the correlation between the Technical Use
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Technical Operations Administration
Technical 1

Operations 0.034094317 1
Administration 0.314130095 0.567927009 1

Table 6.1: Correlation between the measures of the technical, operations
and administrative importance skill sets.

and the Technical Operations was −0.033652027, which means that only
0.1% of the variance is accounted for in one because of the other: in other
words, no significant influence of one variable on the other. Table 6.1 shows
the correlation between the measured Case Importance data. Once again,
these data suggest that there is no correlation between the technical and
operations importance vectors, with about 10% variance that explains the
common component between the technical and administration vectors, and
about 30% variance between the operations and administrator importance
vectors illustrating the commonality between these two vectors.

Although the individual vectors do “fit” the Rasch model, and can there-
fore be considered a useful picture of the data, individual items do not fit
the model and are therefore worthy of more investigation.

Still another consideration is the difference between the “use” and “im-
portance” responses. Using the difference of means for correlated samples,1

there is no statistically significant difference between the means of these two
variables at the 95% confidence level. Similarly there is no statically sig-
nificant difference between the Operations Use and Operations Importance
variables at the 90% confidence level, nor for the Administration variables.

While there are no significant differences between the variables, a graph
of the differences may point to some items of interest for further investiga-
tion. For example, in Figure 6.1 we might ask why Item 21 in the technical
list has a more prominent difference than most other items. Similarly, Item
20 in the operations list may also warrant further investigation.

Since the variables can be considered independent, they will be analysed
separately below. Also since there is no significant difference between the
Use and Importance variables, only the Use variable will be fully analysed.

1Ferguson, G. A. (1981) emphStatistical Analysis in Psychology and Education. Mc-
Graw Hill, Sydney. P189-190.
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Figure 6.1: Differences between Item Use and Item Importance Rasch Dif-
ficulty Estimates

6.2 Technical tasks

Technical Item Statistics

Now we turn to the analysis of each of the variables. In the Technical Tasks
variable, as in the following variables, only one of the “Use” or “Importance”
data sets will be considered as there is no significant difference between these
data sets.

Table 6.2 is the list of technical tasks in presentation order, to act as a
key when interpreting the following charts.

Table 6.3 shows that the “Item Estimates” mean is zero (or nearly so)
because in the iterative process for establishing the item difficulty and per-
son ability starts by setting the item mean at zero, and using the resulting
person difficulties to iteratively revise the item difficulties. This process
continues until the difference between succeeding iterations is reduced be-
low a preset threshold, and the iterative calculation ceases. The standard
deviation provides some information about the distribution of the item data
around the mean, and is used in calculating the significance of the difference
between the item and person means.

Table 6.4 shows the “fit” statistics: that is, how the data fits the Rasch
model that the data output conforms to a linear scale forming a “measure”.
For these data the Infit and Outfit Mean Square statistics should be close
to 1 and the infit and outfit “t” should be close to 0. In Table 6.4 the
statistics are close to the ideal for the items lying on a linear scale and thus
form a measure.

Technical Case Ability Statistics

Calculating the item estimates is only half of the process. For valid mea-
surements the “case” or “person” estimates must also fit the model of mea-
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6. Survey of tasks overview

1 Calculate circuit theory series/parallel circuits; currents, equivalent resistance.
2 Calculate Transmission line timing, termination, matching.
3 Assemble Printed circuit board.
4 Operate machine tools to make audio components
5 Install and test analogue equipment
6 Analogue system first line diagnostics and replacement of faulty equipment
7 Specify, design (Audio or Video) or acceptance test multi-stage feedback amplifier
8 Analogue baseband amplifier fault location and repair.
9 Analogue Equipment assembly and testing

10 Power supplies design, assembly, testing or repair
11 RF Amplifier testing and repair
12 RF power amplifiers, tuning, testing or repair
13 RF receiver design, testing or repair
14 RF Transmitter design, testing or repair
15 Radio microphone specification, installation and testing
16 Microphone specification, testing
17 Loudspeaker design or manufacture
18 Loudspeaker enclosure design or manufacture
19 Loudspeaker installation
20 Sound system design or installation
21 Acoustical design or specification: Studios, concert venues, theatres, etc.
22 Boolean logic simplification
23 Logic design with gates
24 Designing clocked sequential circuits
25 Programming logic functions into PROM
26 Programming a computer in Assembly Language or machine code
27 Programming a DSP
28 Using a high level language to manipulate data streams like audio
29 Designing or manufacturing a digital signal processor
30 Assembling a desktop computer from component parts
31 Install an operating system
32 Install and test applications
33 Install a simple (home) network
34 Install a network using active directory or similar (Server authentication)
35 Performing routine maintenance on digital equipment
36 Install a networked digital audio system
37 Fault location and rectification in a digital system
38 Test and diagnose faults in data streams
39 Test and diagnose faults in wired networks
40 Test and diagnose faults in WiFi networks
41 Test and diagnose faults in optical fibre networks
42 Terminating and testing cables: including audio, multi-core, network (i.e. Cat.6) Coaxial, or optical

fibre
43 Detect and recover from malware
44 Monitor and sustain network security, including protecting against malware attack
45 Specify and install a home HiFi system
46 Specify and install a home or office multi-media installation
47 Specify a radio studio, recording studio, or post production suite
48 Specify and supervise the installation of a broadcast studio facility
49 Specify and supervise the installation of a corporate multimedia facility
50 Specify and supervise the installation of a concert venue
51 Conduct peer reviewed or industry product development research into new technology, methods or

materials.
52 Manufacturing process specification
53 Materials specification and sourcing
54 Participate in the product development, manufacture and sustainment processes for audio products
55 Costing product development and manufacture
56 Document the manufacturing production process, including design functional specification; accep-

tance testing and QA through development and production process; prepare service, QA and cus-
tomer documents; and maintain process quality management systems.

Table 6.2: Technical tasks ranked by survey order (Item Key)204



6.2. Technical tasks

Mean −0.01
SD 0.33
SD (adjusted) 0.00
Reliability of estimate 0.00

Table 6.3: Summary of Item Estimates – Technical Use

Infit mean square
Mean 0.99
SD 0.15

Infit t
Mean 0.03
SD 0.67

(a) Item Infit statistics
for Technical Use

Outfit mean square
Mean 1.03
SD 0.45

Outfit t
Mean 0.16
SD 0.65

(b) Item Outfit statistics
for Technical Use

Table 6.4: Fit Tables – All items – Technical Use

Mean −0.88
SD 0.98
SD (adjusted) 0.94
Reliability of estimate 0.91

Table 6.5: Summary of Case Estimates – Technical Use

surement. Table 6.5 shows the mean and standard deviation for the cases.
The fit statistics also have to demonstrate fit to the model if the measure

is to be considered valid.

Infit mean square
Mean 1.03
SD 0.36

Infit t
Mean −0.04
SD 1.72

(a) Case Infit statistics
for Technical Use

Outfit mean square
Mean 1.03
SD 0.46

Outfit t
Mean 0.02
SD 1.38

(b) Case Outfit statistics
for Technical Use

Table 6.6: Fit Tables – All Cases – Technical Use

The Case fit statistics are consistent with a model that defines a mea-
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6. Survey of tasks overview

sure.

Difference between item and case means

A calculation of the difference between the case and item means using the
method for calculating the difference between uncorrelated means2 produces
a t score of 6.270912018, which for 102 degrees of freedom shows that the
difference is significant at the 95% confidence level. This result suggests
that it was hard for respondents to accept the more difficult items.

Technical Use Wright Map

The Wright Map in Figure 6.2 shows the relationship between item dif-
ficulty and the difficulty respondents had in accepting the items at each
threshold level. These item data are very slightly positively skewed from
a normal distribution. However, the amount of skew (0.86) for the items
is not sufficient to cause errors in the data analysis, but it does suggest a
randomness in the respondent’s selection of items. The Kurtosis value of
1.35 for the items indicates a more peaked distribution than the normal
distribution (i.e. more focussed on the mean than on distributed values).

The case distribution in Figure 6.2 shows a much flatter distribution
(Kurtosis 3.71), and a larger negative skew (−1.85). This pattern is consis-
tent with the significance of the difference in means described above. This
flatter distribution is also suggestive of a randomness in the responses that
is consistent with a diverse skill set across a range of occupations. While
this pattern is suggestive and consistent, the small number of respondents
makes more definitive statements about the distributions in the Wright Map
of Figure 6.2 of little use.

Item Fit – Technical Use

Having established above that the survey of technical tasks is a valid mea-
sure and that the sample of technical use data fits the model of a linear
measure of item difficulty and person (case) ability, the next task is to ex-
amine the items in detail to explore the contribution of each to the practice
profile.

Figure 6.3 shows the fit of individual items to the linear measure model.
The map in Figure 6.3 shows an almost ideal map of fit of the items, with
only four items of the fifty-six misfitting: one to the right which suggests

2Ferguson (1981) Op. cit. Pp.177-8
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6.2. Technical tasks

AES Survey Nov-Dec 2017 Technical Use
-------------------------------------------------------------------------------------------------------------------
Item Estimates (Thresholds) 17/ 2/2018 1:44
all on all (N = 47 L = 56)
-------------------------------------------------------------------------------------------------------------------

|
| 39.4

2.0 |
|
|
|
|
|
|
|
| 26.4 46.4
| 34.4 43.4
|
|
|
| 23.4
| 24.4 25.4

1.0 | 40.4
| 13.4 38.4
| 7.4
| 8.4 27.4 35.4
| 11.4 12.4 22.4 44.4
| 33.4 37.4 45.4 48.4 53.4
| 3.4 13.3 21.4 29.4 34.3
| 16.4 23.3 30.3 36.4 41.4 43.3
| 9.4 24.3 25.3 50.4 52.4

X | 4.4 8.3 13.2 14.4 19.4 29.3 32.4 38.3 46.3
| 2.4 7.3 10.4 12.3 22.3 26.3 28.4 42.4 45.3 47.4

X | 4.3 6.4 13.1 14.3 15.4 17.4 24.2 25.2 41.3 55.4
| 3.3 11.3 17.3 18.4 24.1 29.2 31.4 35.3 49.3 51.4

X | 2.3 5.4 9.3 20.4 23.2 25.1 44.3 47.3
| 4.2 11.2 14.2 18.3 29.1 36.3 48.2 49.2 55.3

X | 10.3 12.2 17.2 19.3 22.2 39.3 50.3 56.3
.0 | 12.1 14.1 21.3 22.1 27.3 30.2 40.3 43.2 52.2 54.4

X | 2.2 4.1 11.1 15.3 26.1 26.2 28.3 46.2 48.1 51.3
XX | 1.4 7.2 8.2 18.2 23.1 41.2 49.1
XX | 3.2 17.1 28.2 53.3 55.1 56.2
X | 5.3 20.3 33.3 34.2 38.2 44.2 50.2 52.1 54.2

XX | 1.3 7.1 8.1 31.3 37.3 45.2 53.2
XX | 9.2 10.2 18.1 27.2 28.1 32.3 56.1
XX | 2.1 6.3 41.1 42.3 50.1 51.2

XXXXX | 3.1 10.1 15.2 16.3 19.2 21.2 27.1 30.1 34.1 35.2
X | 1.2 36.2 38.1 47.2 54.1

XX | 43.1 45.1 51.1
XX | 15.1 20.2 36.1 53.1
XX | 39.1 40.2
XX | 16.2 42.2 44.1
XX | 1.1 33.2 37.2 47.1
XX | 5.2 9.1 21.1 31.2

-1.0 X | 16.1 19.1
XX | 6.2 40.1 42.1

| 20.1 32.2 35.1 37.1
|

X | 33.1
X |
X |
X |

| 6.1 32.1
|
|
| 31.1
|
|
|
|

-2.0 |
X | 5.1
X |

|
X |

|
|
|
|
|
|
|
|
|
|

-3.0 |
|
|
|
|
|
|
|
|
|
|
|
|
|

XXX |
|

-4.0 |
-------------------------------------------------------------------------------------------------------------------

Each X represents 1 students
Some thresholds could not be fitted to the display

===================================================================================================================

Figure 6.2: Item Wright Map for cases vs. items for technical use.
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6. Survey of tasks overview

AES Survey Nov-Dec 2017 Technical Use
-------------------------------------------------------------------------------------------------------------------
Item Fit 17/ 2/2018 1:44
all on all (N = 47 L = 56)
-------------------------------------------------------------------------------------------------------------------
INFIT
MNSQ .67 .71 .77 .83 .91 1.00 1.10 1.20 1.30 1.40 1.50

-----------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---
1 item 1 . | * .
2 item 2 . * | .
3 item 3 . * | .
4 item 4 . * | .
5 item 5 . * | .
6 item 6 . | * .
7 item 7 . * | .
8 item 8 . *| .
9 item 9 . * | .

10 item 10 . |* .
11 item 11 . | * .
12 item 12 . | * .
13 item 13 * . | .
14 item 14 . | * .
15 item 15 . | * .
16 item 16 . | * .
17 item 17 . * | .
18 item 18 . * | .
19 item 19 . * | .
20 item 20 . * | .
21 item 21 . | * .
22 item 22 . * | .
23 item 23 . * | .
24 item 24 . * | .
25 item 25 * . | .
26 item 26 . | * .
27 item 27 . *| .
28 item 28 . | . *
29 item 29 . | * .
30 item 30 . | * .
31 item 31 . * | .
32 item 32 . * | .
33 item 33 . | * .
34 item 34 . * .
35 item 35 . *| .
36 item 36 . |* .
37 item 37 . * | .
38 item 38 . * | .
39 item 39 . * | .
40 item 40 . * | .
41 item 41 . * | .
42 item 42 . | * .
43 item 43 . * | .
44 item 44 . * | .
45 item 45 . * | .
46 item 46 * . | .
47 item 47 . | * .
48 item 48 . | * .
49 item 49 . | * .
50 item 50 . | * .
51 item 51 . | * .
52 item 52 . | * .
53 item 53 . * | .
54 item 54 . | * .
55 item 55 . | * .
56 item 56 . * | .

===================================================================================================================

Figure 6.3: Item Fit Map for Technical Use.

an element of randomness in the responses; and three to the left of the fit
lines which suggest either too easy to accept or too hard.

Item 28 (Using a high level language to manipulate data streams like
audio) is the technical task that had a response that suggests chance. This
task is a specialist skill, requiring one to understand the DSP algorithms
underpinning digital audio, and the structure of digital audio streams that
are the subject of the manipulation. It also requires understanding of the
kinds of “filtering” or processing that might be required. It would be rea-
sonable to expect that those who did not use this skill regularly would not
know how to respond to this task as it is not part of their regular duties or
training.
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AES Survey Nov-Dec 2017 Technical Use
-------------------------------------------------------------------------------------------------------------------
Case Fit In input Order 17/ 2/2018 1:44
all on all (N = 47 L = 56)
-------------------------------------------------------------------------------------------------------------------
INFIT
MNSQ .40 .45 .53 .63 .77 1.00 1.30 1.60 1.90 2.20 2.50

-----------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---
1 001 * . | .
2 002 . | * .
3 003 . * .
4 004 .* | .
5 005 . | *.
6 006 * . | .
7 007 * . | .
8 008 * . | .
9 009 . | *.

10 010 . | * .
11 011 . | . *
12 012 . * | .
13 013 . | * .
14 014 . | . *
15 015 * . | .
16 016 * | .
17 017 * . | .
18 018 . | * .
19 019 . | . *
20 020 . * | .
21 021 . *| .
22 022 . | . *
23 023 * . | .
24 024 * . | .
25 025 . * | .
26 026 . | . *
27 027 . | . *
28 028 * | .
29 029 . | * .
30 030 . |* .
31 031 . | . *
32 032 *. | .
33 033 .* | .
34 034 . | * .
35 035 * . | .
36 036 . | . *
37 037 . | * .
38 038 . * | .
39 039 . | * .
40 040 . * .
41 041 . * | .
42 042 . | . *
43 043 . | . *
44 044 . | * .
45 045 . *| .
46 046 . | * .
47 047 * . | .

===================================================================================================================

Figure 6.4: Case Fit Map for individual respondents for Technical Use.

Item 13 (RF receiver design, testing or repair), Item 25 (Programming
logic functions into PROM ), Item 46 (Specify and install a home or office
multi-media installation) are all examples of tasks that either one does
experience or one does not. The binary nature of the experience leads
respondents to either have experienced these tasks, or they have not. In
each of these items a significant number of respondents chose the 0 option
(84%, 84%, and 56% of respondents), but in each case these responses
negatively discriminated – that is, the more skilled people were the more
likely they were to reject these tasks as part of their duties. The threshold
for rejection in each case was very low.

Case Fit – Technical Use

Figure 6.4 illustrates how the respondents fit the measurement model. In
this figure it is clear that only a little over half of the respondents pro-
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6. Survey of tasks overview

vided a consistent response to the items. Ten out of the forty-seven respon-
dents responded in a pattern that is suggestive of chance, and eleven of the
forty-seven respondents made a response consistent with a hard negative or
positive stance to the set of responses.

There is no obvious information in the demographics that allows dis-
crimination in the “hard or easy” misfit. Six of the eleven respondents were
highly qualified engineers, and four of the eleven were equally highly qual-
ified Arts graduates, with one whose background could not be determined
from the demographic data. Similarly, there was no discrimination in the
level of skill: some recorded low scores, and some recorded high – the scores
covered the gamut. The only thing that can be said about this misfit is that
these people are different in their responses, and one can assume from that,
in their perspective on their place in the industry.

There was also no consistent pattern in the respondents whose fit to
the model was consistent with chance: most had a professional engineering
background, with only two of the ten having an arts background. All were
highly qualified and most held management responsibility.

All of the misfit respondents had a high level of education and had
held some level of management responsibility, so it is highly likely that
these respondents see the industry very differently than those with more
traditional jobs in the industry. However, the diversity of the experiences
represented in this survey, and the relatively small sample, means that there
is no way to discriminate particular skill-set groups from these data. That
there is a high level of expertise in these misfit responses and there are so
many of them, that there is something in these divergent observations of
the industry that these cases are worthy of more detailed examination.

6.3 Operational tasks

Operations tasks statistics

Table 6.7 is the list of tasks that act as the key to the following graphs of
item statistics.

Table 6.8 is again the reference against which the cases will be compared,
and it is expected to be about 0. The fit statistics with Infit and Outfit mean
square statistics about 1 and the related “t” scores about 0 in Table 6.9,
the fit of the items in the operations use part of the survey is just about
ideal overall.
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6.3. Operational tasks

1 Under supervision, patch signals in a production environment such as a studio or editing facility
2 Safely lay out cables to connect signal sources to processing equipment
3 Select the most suitable microphone for a recording task
4 Place microphones to capture sound appropriately in the context
5 Arrange signal sources appropriately in the environment to capture the production intent
6 Set input sensitivity on mixer to optimise for the received signal
7 Set optimum record level for recording a single signal on its own track
8 Set signal flow in a channel to insert appropriate signal processing (e.g. equalisers, compressors)
9 Arrange mixer grouping for sub-mixes

10 Create sound scapes using classical recording techniques: Blumlein, ORTF, Tree, Ambisonic, etc.
11 Create sound scapes using multi-track techniques: 5.1, 7.1, Dolby Atmos, etc.
12 Edit dialogue or news
13 Edit music
14 Capture live sound for film or TV
15 Create sound effects
16 Match sound effects and dialogue to pictures
17 Switch programme streams from several sources in presentation: e.g. Master control; Transmission
18 Perform signal processing to achieve a special effect or to improve sound quality
19 Set a live sound venue for broadcast or recording
20 Perform music or drama
21 Set foldback to presenters
22 Set sound reinforcement parameters in live sound venues
23 Plan and manage logistics for a live sound performance
24 Plan and manage logistics for a concert hall performance
25 Plan and manage logistics for a stadium performance
26 Set up and operate multiple radio microphones
27 Monitor sound output for quality
28 Diagnose and rectify sound quality issues
29 Mix multiple sources to produce a specified sound recording
30 Operate a multi-channel mixing console
31 Operate a digital audio workstation
32 Operate signal processing equipment to modify the sound to specification
33 Direct performances to achieve a specified outcome
34 Contribute to multi-media team performance and offer appropriate guidance regarding sound

Table 6.7: Operational tasks ranked by survey order (Item Key)

Mean −0.01
SD 0.77
SD (adjusted) 0.26
Reliability of estimate 0.13

Table 6.8: Summary of Item Estimates – Operations Use
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Infit mean square
Mean 1.01
SD 0.31

Infit t
Mean 0.06
SD 1.25

(a) Item Infit statistics
for Operations Use

Outfit mean square
Mean 0.97
SD 0.44

Outfit t
Mean −0.04
SD 0.80

(b) Item Outfit statistics
for Operations Use

Table 6.9: Fit Tables – All items – Operations Use

Mean −0.02
SD 1.21
SD (adjusted) 1.18
Reliability of estimate 0.95

Table 6.10: Summary of Case Estimates – Operations Use

Operations Case Ability Statistics

The mean of the case estimates shown in Table 6.10 is very close to that of
the item mean. This will be explored in more detail below.

Infit mean square
Mean 1.02
SD 0.41

Infit t
Mean 0.03
SD 1.45

(a) Case Infit statistics
for Operations Use

Outfit mean square
Mean 0.96
SD 0.57

Outfit t
Mean 0.04
SD 1.17

(b) Case Outfit statistics
for Operations Use

Table 6.11: Fit Tables – All Cases – Operations Use

The “fit” statistics for the Operations Use cases data in Table 6.11 is
also consistent with an ideal measurement model. with means close to 1
and “t” scores around 0.
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6.3. Operational tasks

Difference between item and case means – Operations

A calculation of the difference between the case and item means using the
method for calculating the difference between uncorrelated means3 produces
a t score of 0.129687281, which for 81 degrees of freedom shows that the
difference is not significant at the 95% confidence level. This result suggests
that the items were ideally suited to the respondents’ level of indicated
ability.

Operations Use Wright Map

The items in Figure 6.5 follows a nearly normal distribution with a slight
negative skew (−0.415872877) suggestive that the item distribution is strongly
influenced by chance. The Case data in Figure 6.5 is negatively skewed too
(−1.159449574).

Item Fit – Operations Use

The Item Fit Map in Figure 6.6 for the operations tasks in the survey in
not as neat as the fit of the Technical Items in Figure 6.3. There are five
items that are suggestive of a chance response, and eight items that suggest
a rapid change from acceptance to non-acceptance. These items will be
explored in detail later.

Case Fit – Operations Use

The Person (Case) fit is about equally balanced between the nine people
whose responses showed an element of chance, and the ten who had a strong
opinion for or against the items. The overall case misfit is balanced: the
positive and negative misfits cancel each other.

In the Operations Use, the cases with a chance-based fit were evenly
divided between the Technical, Arts, and Commercial and Indeterminant
groups. Of interest is that all of those respondents who identified a commer-
cial or indeterminant qualification are among those who exhibited a chance
response to the Operations Use tasks. This observation needs further ex-
amination.

3Ferguson (1981) Op. cit. Pp.177-8
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AES Survey Nov-Dec 2017 Operations Use
-------------------------------------------------------------------------------------------------------------------
Item Estimates (Thresholds) 17/ 2/2018 1:35
all on all (N = 47 L = 34)
-------------------------------------------------------------------------------------------------------------------

3.0 X |
|
|
|
|
|
|
|

2.0 | 17.4
|
| 25.4
| 14.4
| 25.3
| 16.4 17.3 20.4

X | 12.4 14.3
XX | 11.4 15.4 16.3

| 12.3
1.0 X | 19.4 20.3 21.4

XXX | 11.3 17.2 25.2 34.4
XX | 1.4 10.4 15.3 19.3 22.4 24.4 25.1 26.4 33.4

| 13.4 14.2 16.2 21.3 23.4 24.3 26.3
X | 1.3 2.4 10.3 17.1 20.2 22.3 24.1 24.2 34.3

XXXXXX | 11.2 16.1 20.1 33.3
XXXX | 9.4 12.2 14.1 19.2 22.1 22.2 23.3

X | 1.2 2.3 5.4 11.1 15.2 21.2 23.2 29.4
.0 X | 3.4 10.2 13.3 15.1 18.4 21.1 23.1 26.2 32.4 33.2

X | 5.3 6.4 8.4 9.3 28.4 30.4
X | 3.3 4.4 7.4 8.3 19.1 26.1 27.4 29.3 30.3 31.4

XX | 1.1 2.2 6.3 12.1 29.2 34.1
X | 4.3 5.2 10.1 18.3 31.3

XX | 7.3 9.2 13.2 29.1 30.2 32.3
X | 3.2
X | 4.2 5.1 9.1 31.2

XX | 6.2 8.2 28.3 30.1
-1.0 | 7.2 18.2

X | 27.3
| 4.1 13.1 32.2
| 18.1

X | 8.1
|
| 7.1 27.2 31.1
| 6.1 28.2

-2.0 | 3.1
| 32.1
| 2.1 27.1
|

X |
|

X | 28.1
|
|

-3.0 |
|
|
|
|
|
|
|

-4.0 |
X |

|
|
|
|
|
|
|

-5.0 |
-------------------------------------------------------------------------------------------------------------------

Each X represents 1 students
Some thresholds could not be fitted to the display

===================================================================================================================

Figure 6.5: Item Wright Map for cases vs. items for operations use.
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6.4. Using Administrative tasks

AES Survey Nov-Dec 2017 Operations Use
-------------------------------------------------------------------------------------------------------------------
Item Fit 17/ 2/2018 1:35
all on all (N = 47 L = 34)
-------------------------------------------------------------------------------------------------------------------
INFIT
MNSQ .50 .56 .63 .71 .83 1.00 1.20 1.40 1.60 1.80 2.00

-----------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---
1 item 1 . | . *
2 item 2 . * | .
3 item 3 *. | .
4 item 4 * . | .
5 item 5 *. | .
6 item 6 * . | .
7 item 7 * . | .
8 item 8 * . | .
9 item 9 * . | .

10 item 10 . | * .
11 item 11 . | . *
12 item 12 . | * .
13 item 13 . *| .
14 item 14 . | * .
15 item 15 . | . *
16 item 16 . | . *
17 item 17 . | * .
18 item 18 . | * .
19 item 19 . * | .
20 item 20 . | * .
21 item 21 . | * .
22 item 22 . | . *
23 item 23 . | * .
24 item 24 . *| .
25 item 25 . | * .
26 item 26 . | * .
27 item 27 . | *.
28 item 28 . | * .
29 item 29 * . | .
30 item*30 . | .
31 item 31 . * | .
32 item 32 . * | .
33 item 33 . | * .
34 item 34 . * | .

===================================================================================================================

Figure 6.6: Item Fit Map for Operations Use.

6.4 Using Administrative tasks

Administration tasks statistics

Table 6.12 is the list of administration tasks in presentation order to act as
a key to the numbers in the following statistical figures.

In the demographics accompanying this study it is shown that given the
prevalence of job titles more directed to the operation of business rather
than to production administration, this study was asking the wrong ques-
tions for the respondents, but the right questions for a group of people with
media production expertise who for whatever reason did not respond to this
survey (See Page 195).

The Item Mean and Standard Deviation are set to around zero as part
of the iterative calculation. The Infit and Outfit statistics though (See
Table 6.14) are consistent with a measure built on the item-set.

Administration Case Ability Statistics

The Case statistics show a difference between the Case mean and the Item
mean. This difference is examined below.
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AES Survey Nov-Dec 2017 Operations Use
-------------------------------------------------------------------------------------------------------------------
Case Fit In input Order 17/ 2/2018 1:35
all on all (N = 47 L = 34)
-------------------------------------------------------------------------------------------------------------------
INFIT
MNSQ .33 .38 .45 .56 .71 1.00 1.40 1.80 2.20 2.60 3.00

-----------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---
1 001 . * | .
2 002 . | * .
3 003 * . | .
4 004 . | . *
5 005 . * | .
6 006 * . | .
7 007 . | * .
8 008 * . | .
9 009 . | .*

10 010 . | . *
11 011 . * .
15 015 .* | .
16 016 . | * .
17 017 . | . *
18 018 . | . *
19 019 . | *
20 020 * . | .
22 022 . | *.
23 023 * . | .
24 024 .* | .
25 025 * . | .
26 026 . | . *
28 028 * . | .
29 029 . * | .
30 030 . | * .
31 031 . * | .
32 032 . * .
33 033 * . | .
34 034 . * | .
35 035 . | . *
37 037 . | . *
38 038 . * | .
39 039 . *| .
42 042 . * | .
43 043 * . | .
44 044 . | . *
45 045 *. | .
46 046 . *| .
47 047 .* | .

===================================================================================================================

Figure 6.7: Case Fit Map for individual respondents for Operations Use.

1 Perform routine accounting duties
2 Prepare a budget for a recording or live event
3 Arrange pre-production and production financing contracts
4 Plan the event with running order, liability management, resources, contingencies and monitoring
5 Obtain appropriate copyright and other legal releases for the production or event
6 Arrange for permissions from the relevant authorities
7 Arrange pre-sales and sales, and merchandising
8 Identify resources needed for the event and arrange for them to be available when & where required
9 Prepare call sheets and arrange for performers and staff to be available for the event

10 Prepare and action staff contracts according to relevant awards or negotiated conditions
11 Book facilities for the event
12 Arrange for venues and for technical staff and venue staff to set up the venue in a timely fashion
13 Monitor sound checks in live venues and advise on quality issues before and during the event
14 Arrange for front-of-house staff for the event
15 Prepare a safety plan for the event, and arrange for appropriate resources to ensure public safety
16 Manage and supervise occupational and public health and safety
17 Arrange for security
18 Arrange for and manage support staff for the event
19 Arrange for transport, food, accommodation and other facilities for location events
20 Manage event publicity
21 Lead a multidisciplinary team to a successful commercial outcome

Table 6.12: Production Administration tasks ranked by survey order (Item
Key)
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6.4. Using Administrative tasks

Mean −0.02
SD 0.51
SD (adjusted) 0.00
Reliability of estimate 0.00

Table 6.13: Summary of Item Estimates – Administration Use

Infit mean square
Mean 0.98
SD 0.29

Infit t
Mean −0.09
SD 1.16

(a) Item Infit statistics
for Administration Use

Outfit mean square
Mean 1.08
SD 0.75

Outfit t
Mean −0.21
SD 1.50

(b) Item Outfit statistics
for Administration Use

Table 6.14: Fit Tables – All Items – Administration Use

Mean −0.80
SD 0.96
SD (adjusted) 0.89
Reliability of estimate 0.87

Table 6.15: Summary of Case Estimates – Administration Use

The data in in the responses was sufficient to calculate the Item thresh-
old distribution, but the data was insufficient to calculate the case responses
in detail, so while the fit statistics suggest that the item data and the
case data estimated in the Wright Map in Figure 6.8 the data is insuffi-
cient to provide a reliable observation of the Administration Use tasks (See
Page 195).

Difference between item and case means – Administration

A calculation of the difference between the case and item means using the
method for calculating the difference between uncorrelated means4 produces
a t score of 3.737733755, which for 69 degrees of freedom shows that the
difference is significant at the 95% confidence level. This result suggests
that the items were too difficult for the respondents to identify with. This

4Ferguson (1981) Op. cit. Pp.177-8
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Infit mean square
Mean 0.91
SD 0.39

Infit t
Mean −0.17
SD 1.18

(a) Case Infit statistics
for Administration Use

Outfit mean square
Mean 1.04
SD 0.70

Outfit t
Mean 0.08
SD 0.98

(b) Case Outfit statistics
for Administration Use

Table 6.16: Fit Tables – All Cases – Administration Use

evidence supports the view that the Administration Questions were inap-
propriate for the cohort of respondents.

Administration Use Wright Map

The Item distribution in Figure 6.8 is slightly negatively skewed (−0.20)
and the kurtosis of 0.40, or slightly more peaked than a normal distribution.

Item Fit – Administration Use

In Figure 6.9 only eleven out of the twenty-one items fit the model. Items
1, 3, and 5 all deal with the role of Producer obtaining a legal and financial
basis for a production. These items all demonstrate the fit characteristics
reminiscent of chance.

Items 4, 8, 9, 12, 15, and 18 indicate a rapid transition between no
acceptance and full acceptance, so these items, again all related to the role
of producer, need further exploration.

Case Fit – Administration Use

There was enough data from a few respondents to estimate the case abilities
for Figure 6.8, but the data was insufficient for generating a case map, or
detailed case statistics.

6.5 Observations – Descriptive Statistics

The data describing the three measurement vectors illustrates a task list for
each vector that is consistent with a linear measure of the trait of interest
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AES Survey Nov-Dec 2017 Administration Use
-------------------------------------------------------------------------------------------------------------------
Item Estimates (Thresholds) 17/ 2/2018 1:21
all on all (N = 47 L = 22)
-------------------------------------------------------------------------------------------------------------------

3.0 |
|
|

X |
|
|
|
|
|

2.0 |
|
| 3.4
| 7.4 17.3 17.4
| 20.3 20.4
|
|
| 3.3
| 5.4

1.0 | 7.3
| 6.4 20.2
| 17.2
|
| 4.4 10.4 14.3 14.4 18.4 19.4

X | 2.4 11.4
X | 7.2 8.4 10.3 18.3 19.3 20.1
X | 5.3 9.4

XX | 3.2 7.1 9.3 11.3 12.4
.0 | 1.4 16.4 21.4

XX | 2.3 5.2 6.3 10.2 11.2 13.4 14.2 15.3 15.4 17.1
XX | 14.1 19.1
XX | 8.3 10.1 12.3 21.3

| 4.3 9.2 13.3 16.3 18.1
X | 5.1 6.2 15.2
X | 1.3 3.1 4.1 4.2 6.1 9.1 11.1 15.1
X | 8.2 12.2 13.2

XXX | 13.1 16.2 21.2
XXXXX | 2.2 21.1

-1.0 | 12.1
XXXX | 8.1 16.1
XXX | 1.2 2.1

|
X |

XXX |
X |

| 1.1
X |

-2.0 |
X |

|
X |

|
|
|
|

X |
-3.0 |

-------------------------------------------------------------------------------------------------------------------
Each X represents 1 students
Some thresholds could not be fitted to the display

===================================================================================================================

Figure 6.8: Item Wright Map for cases vs. items for Administration use.

(to be explored later). The fit to the Technical Use set of tasks is good
enough to be a reliable measure of the praxis profile of technical skill with
audio. The fit of the Operations Use vector is a little less reliable because
of the smaller number of items and the smaller set of respondents with rel-
evant experience and formal schooling. The Administration Use vector is
indicative, but unreliable given the much smaller pool of valid respondents
– many respondents made no response or a zero response – and the obser-
vation that the items were inconsistent with the skill-set of the respondents
(a face validity problem).

There is no correlation between the Technical and Operations vectors.
The apparent correlation between the Administration vector and the Tech-

219



6. Survey of tasks overview

AES Survey Nov-Dec 2017 Administration Use
-------------------------------------------------------------------------------------------------------------------
Item Fit 17/ 2/2018 1:21
all on all (N = 47 L = 22)
-------------------------------------------------------------------------------------------------------------------
INFIT
MNSQ .50 .56 .63 .71 .83 1.00 1.20 1.40 1.60 1.80 2.00

-----------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---------+---
1 item 1 . | . *
2 item 2 . | * .
3 item 3 . | . *
4 item 4 * . | .
5 item 5 . | . *
6 item 6 . * .
7 item 7 . | *
8 item 8 * . | .
9 item 9 * . | .

10 item 10 . | * .
11 item 11 . * | .
12 item 12 * . | .
13 item 13 . * | .
14 item 14 * | .
15 item 15 * . | .
16 item 16 . | * .
17 item 17 * | .
18 item 18 * . | .
19 item 19 . | * .
20 item 20 . * | .
21 item 21 . * | .

===================================================================================================================

Figure 6.9: Item Fit Map for Administration Use.

nical and Operations vectors is inconsistent with the observation that there
is insufficient data to make a determination from the Administrative Use
data set because of low relevant respondent numbers and the inconsistent
responses from those who did attempt to complete this section of the sur-
vey. This does mean that the vectors can be treated as being independent
variables, and not related in a three dimensional model of the skill-set.

There is also little support in the data for a significant difference between
the Use and Importance vectors. Therefore it makes little difference which
of these is used. However, in considering individual items it may be useful
to consider those items where there is a strong misfit.

The data presented in this chapter builds a case that it provides a useful
picture of the tasks required to describe the profile of praxis in the Audio
industry. There would appear to be no item that does not deserve a place in
this praxis profile – the task lists would appear to be a fair and reasonable
description of the tasks the a Technician, and Operator, and an Adminis-
trator in the Audio industry. That is, the item sets have face and construct
validity.

The one disappointment in these data is the small number of respon-
dents, and the lack of the vast number of lower level (less experienced or
qualified) workers in this industry. Having said that, the experience and
qualification profile represented in these data gives some confidence that the
detailed item analysis will provide a useful picture of the skill-set required
to be successful in the industry as it is today.

Having established in this chapter that the data is a valid description
of tasks in the praxis profile, and have a valid measure of the opinion of
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the extent to which one needs each skill to contribute to a higher overall
skill-set. That is the subject of the next chapters.
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7 Technical Item Analysis

7.1 Fit criteria for validity

Section 6.2 describes the overview of the technical tasks as described by:
the list of technical tasks use (Table 6.2); the Wright map (Figure 6.2) and
the Item Fit map (Figure 6.3).

We saw in this previously referenced section that only one item, Item
28 (Using a high level language to manipulate data streams like audio),
produced a response consistent with chance. But why is this so?

Seven of the twelve jobs listed in Section 3.6 require the skills to de-
sign Digital Signal Processing (DSP) audio components or related control
systems. Steve Lincoln-Smith described the use of DSP and Field Pro-
grammable Gate Array (FPGA) in audio interfaces and the programming
of suitable drivers for the hardware at a 2018 AES section meeting in Mel-
bourne.1 This task is key to developing hardware and software for the
modern audio technology environment, but given the age and years of ex-
perience of the respondents to this survey it may not yet be a significant
part of respondents’ practice.

There are also many courses in engineering at the degree and higher
degree level in electronics, communications, and computer engineering that
have this task as an important component of the skill-set being developed
(See Page 289 forward.).

The fact of the apparently chance response to the question about using
high level computer language in a DSP mode is consistent with the age and
diversity of the respondents and their training and experience. The data
presented in the above references suggest that the item has face and content
validity based on the descriptions of the courses and jobs listed in previous
chapters despite this apparent chance response.

1See: Lincoln-Smith, S. (2018) Meeting Report: April 2018 Digital Au-
dio Interfaces, AES Melbourne. http://www.aesmelbourne.org.au/2018/04/15/

meeting-report-april-2018/#more-2592 Accessed 1 May 2018
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7. Technical Item Analysis

Of the few respondents to the AES skills survey described here, most of
the engineering-trained respondents would not have been expected to have
completed this kind of digital training having completed their courses many
years before the use of digital technology became ubiquitous. Similarly
most of the operator-trained people would not be expected to study such
skills (except perhaps for people studying the engineering component of
Tonmeister courses). The chance response pattern in this data-set is a
result of the sample size and the demographic distribution of the sample of
practitioners.

As stated in the previous chapter, Item 13 (RF receiver design, testing
or repair), Item 25 (Programming logic functions into PROM ), Item 46
(Specify and install a home or office multi-media installation) are all exam-
ples of tasks that either one does experience or one does not. These items
too have face and content validity because they are a necessary part of the
modern audio context despite the apparent misfitting response pattern.

Radio microphones, wireless distribution of various sorts, and the tech-
nology of broadcasting in its various forms are all constituents in a commu-
nications or telecommunications degree or diploma, and may well be part
of a more generalist electronics course depending on the electives chosen.
Operators need to understand issues of RF propagation when setting up or
maintaining radio microphone systems or setting up radio bearer links for
remote connection between locations and the studio.

Similarly, programming logic functions into PROM or FPGA are both
part of a general electronics or computer hardware course, and are definitely
part of the design and manufacture of digital audio products.2

Specifying and installing home or office multimedia installations is also
part of the audio industry, but one that requires a skill range varying from
an enthusiast or tradesman for a simple home system, to a professional
engineer supported with a team of para-professional installers for the larger
corporate systems. An example of one such large system is that at the
Melbourne Convention and Exhibition Centre.3

While these misfitting items may appear to be out of place in the context
of this survey of practitioners, the broader examination of the courses in
Chapter 2 and the industry context in Chapter 3 and the examples cited
above all contribute to establishing the construct validity for including these
items in the survey. The misfit identified here is an artefact of the small

2Lincoln-Smith, S. (2018), Op. Cit.
3Walker, M. (2018) Meeting Report: Feb 2018 MCEC Tour, AES Melbourne http:

//www.aesmelbourne.org.au/2018/02/18/meeting-report-feb-2018-mcec-tour/

#more-2454 Accessed 2 May 2018
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7.2. Ranking the technical item responses

survey sample with few respondents who routinely as part of their work
carried out these tasks, or who considered them to be important.

7.2 Ranking the technical item responses

Forming a measure

The first assumption underpinning the analysis of the items in the survey
responses is that the responses form a measure. The first condition that
must be met is that the responses are ordered : that is, that threshold one
(i.e. 5.1 for example) comes before threshold 2 (5.2 for example) and so on.
Figure 7.1 illustrates this with the thresholds graphed for three exemplar
items.4
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Figure 7.1: Evidence for ordered
thresholds. “Est” indicates the esti-
mated difficulty for that item. The
threshold for the interval from 0-1 on
the scale is shown as “5.1” and from
1-2 is shown as “5.2”.

Figure 7.1 shows the thresholds
and item Rasch difficulty estima-
tion (Est) for three typical items:
an item that is very easy to accept
(Item 5: Install and test analogue
equipment); an item that has a com-
pressed range of difficulties around
the middle of the range (Item 15
Radio microphone specification, in-
stallation and testing); and an item
that represents one of the more dif-
ficult to accept items (Item 39: Test
and diagnose faults in wired net-
works).

The estimates identify that
point on the scale where the choice
of an option above or below that
point is 50%: that is, there is
an equal likelihood that a respon-
dent with an indicated ability at
the same level on the logit scale as
the threshold difficulty will choose a
lower or higher option. It is this es-
timate that is plotted in the Wright
Map in Figure 6.2. This number is also the δ1 in Figure 4.1. This num-

4See: Bond, T. and Fox, C. (2007) Applying the Rasch Model: Fundamental Mea-
surement in the human sciences. Second Edition. Erlbaum, New Jersey. Pp. 101-120.
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ber represents the difficulty of accepting the item: that is, how likely is it
that this population will choose this item compared with other items in the
survey.

In the survey of the use of technical skills, all of the items are ordered
thus. So by this indicator the survey results are a valid measure of the dif-
ficulty of accepting each of the tasks as being useful in one’s daily practice.

Disordered responses

But what happens if the item thresholds are not so ordered. If a threshold
order is such that the order of two or more thresholds are in disorder –
that is, if 5.2 is lower in difficulty than 5.1 – then the whole item must
be considered as suspect and rejected as a valid component of the measure
of a skill profile. The way the items were worded, and the way they were
interpreted by respondents, means that there is no item in the survey that
suffers from this problem.

On the other hand, Figure 4.4 describing responses to the pilot for this
study shows several examples where higher thresholds have the same value.
This is an artefact of the small sample size of the pilot for the survey. It
does not invalidate the items – earlier thresholds still provide a measure
– but the reliability of the test is reduced. This kind of response would
suggest that these items should have a reduced (collapsed) set of options to
improve the reliability of the measure: that is, three options instead of five.

There is no indication in the response to the Technical Use part of the
final survey that either of these potential problems is present. Therefore
the responses to the items in the survey dealing with Technical Use are a
valid and reliable measure of the profile of required skills.

Selecting 0 as a response

Another assumption in the understanding of the data is the interpretation
of a respondent checking 0 as the response. One could easily interpret this
response as an easy to accept response, but this would be a misinterpreta-
tion. A choice of 0 is still valid data, but it indicates that this respondent
does not apply this skill as part of his or her daily practice. It is actually
harder to accept because the skill is not used in that person’s practice. In
Figure 4.4 in the pilot for this study there were five items where all respon-
dents chose the 0 option, and these items appeared in the Wright Map as
being the hardest to accept. This situation only exists where all of the re-
spondents select the 0 option: if anyone selects a higher option then a step
is available to generate a difficulty threshold. In the pilot study this was an
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illustrative example, and an artefact of the small sample size. There were
no such items in the survey of Technical Skill Use as shown in Figure 6.2.

Selection 0 is a conscious choice. It is not the same as not selecting an
item. An item where no choice is selected is treated as missing data, which
as long as the overall fit statistics are consistent with a measure it will only
have a small impact on overall reliability.

Ranking estimates

Returning to Figure 7.1, the thresholds indicate the relative difficulty of
accepting an option above the one below – that is, the difficulty of selecting
option 1 from option 0, or from option 2 from option 1.5 For example, in
Item 5 in Figure 7.1 this item is clearly the easiest to accept overall. This
is to be expected since item 5 is to Install and test analogue equipment –
a basic expectation of a technician working in the field of audio. However,
all steps are not equal. For example, the difficulty of accepting level 2 from
level 1 is more difficult than moving to level 3 from level 2, and so on. In
this figure Item 15 is harder to accept, but once accepted, the thresholds are
closer together suggesting that the level of the use of this task in practice
is fairly common. In contrast, it is quite difficult to accept item 39, but at
levels 1 and 2 it is comparable in difficulty with item 15, yet it is very much
more difficult to accept option 3 and yet still more difficult to accept level 4.
This response would suggest that test and diagnose faults in wired networks
is a small part of the daily workplace, but still an important skill-set to have.

A (perhaps “the”) characteristic of Rasch analysis is that it turns ordi-
nal data into interval data, and it is from this interval data that the measure
is constructed. Such processing of the data is turning subjective opinion
into a measure of the range of opinion represented in the Likert scale. But
this survey is not measuring opinion: it is measuring the extent to which
a particular respondent uses a particular skill in their daily work practice.
Each datum is thus an “objective” estimate of the “value” of that skill to
that respondent. By considering many people in a professional context (a
jurisdictionally relevant sample), the methodology produces an “estimate”
of the degree to which that skill is part of the daily practice of the indus-
try – in other words, the “value” of that skill to the cohort of respondents
(practitioners). Negative values of the difficulty to accept that level (neg-
ative thresholds for each step or negative estimates for the item) suggest
that that level is easier to accept (more likely to be part of the respondents’
practice) than those with high threshold values for skills (items).

5Bond and Fox (2007) Op. Cit. Pp. 106-119
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The item estimates therefore provide a measure of the value of including
each of those skills into praxis as an industry-wide observation, given the
sample of responses used to generate the estimates. The more respondents
who contribute to the generation of these estimates, the more reliable will
those estimates be, and the more independent of the particular sample of
practitioners the measures will be. Therefore this study takes the conven-
tional approach to ranking these items in order of difficulty to accept, so
that from Figure 7.1 Item 5 is easier to accept than Item 15 which is easier
to accept than item 39.6

Ranking correlation

There is, however another interpretation that might be useful to explore.
One can imagine that if a respondent has a broad skill base (that is, includes
many of the skills in his or her profile) then that person is highly skilled
(that is, has a high value). On the other hand, a person with fewer but
higher value skills will also be highly skilled in a specialist area. Thus it is
possible to rank the skill level of respondents in this part of the discipline
on the same scale as the items. This assumption is part of the Rasch
analysis process and is illustrated for the actual survey data in Figure 6.2.
This analysis approach is useful in building a measure that can be used to
establish a personal skill profile rather than a more general industry profile.

For each item the Quest programme calculates a “Point Bi-serial” cor-
relation. Thus it is possible to rank the items according to how well each
item correlates with person (case) skill level or ability. This is illustrated in
Table 4.4 which is based on the data from the pilot for this survey. Compar-
ison of the pattern of individual responses to the responses highly correlated
with ability can give a measure of individual capability compared with a
standard model of skill.7

7.3 Ranking Technical Use by Estimates

Table 7.1 shows the rank of each of the survey task items ranked by the
estimate of the difficulty of accepting that item as being part of individual
practice. The sample in this case is all 47 respondents regardless of their
indicated discipline sector. The items at the top of the table are the hardest
to accept as part of practice, while the lowest items are easiest to accept.

6Bond and Fox (2007) Op. Cit. P. 103
7Bond and Fox (2007) Op. Cit. Pp. 105-108
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Estimate Item No. Item
0.60 13 RF receiver design, testing or repair
0.59 24 Designing clocked sequential circuits
0.58 25 Programming logic functions into PROM
0.49 23 Logic design with gates
0.48 26 Programming a computer in Assembly Language or machine code
0.39 29 Designing or manufacturing a digital signal processor
0.36 46 Specify and install a home or office multi-media installation
0.34 12 RF power amplifiers, tuning, testing or repair
0.34 22 Boolean logic simplification
0.34 43 Detect and recover from malware
0.33 11 RF Amplifier testing and repair
0.31 34 Install a network using active directory or similar (Server authentication)
0.31 48 Specify and supervise the installation of a broadcast studio facility
0.24 7 Specify, design (Audio or Video) or acceptance test multi-stage feedback amplifier
0.24 8 Analogue baseband amplifier fault location and repair.
0.23 14 RF Transmitter design, testing or repair
0.23 39 Test and diagnose faults in wired networks
0.22 4 Operate machine tools to make audio components
0.15 38 Test and diagnose faults in data streams
0.15 49 Specify and supervise the installation of a corporate multimedia facility
0.15 52 Manufacturing process specification
0.10 17 Loudspeaker design or manufacture
0.10 41 Test and diagnose faults in optical fibre networks
0.09 55 Costing product development and manufacture
0.06 3 Assemble Printed circuit board.
0.05 27 Programming a DSP
0.02 2 Calculate Transmission line timing, termination, matching.
0.02 30 Assembling a desktop computer from component parts
0.02 45 Specify and install a home HiFi system

-0.01 50 Specify and supervise the installation of a concert venue
-0.03 18 Loudspeaker enclosure design or manufacture
-0.03 44 Monitor and sustain network security, including protecting against malware attack
-0.03 56 Document the manufacturing production process, including design functional

specification; acceptance testing and QA through development and production
process; prepare service, QA and customer documents; and maintain process qual-
ity management systems.

-0.05 28 Using a high level language to manipulate data streams like audio
-0.10 10 Power supplies design, assembly, testing or repair
-0.10 53 Materials specification and sourcing
-0.11 36 Install a networked digital audio system
-0.13 35 Performing routine maintenance on digital equipment
-0.16 9 Analogue Equipment assembly and testing
-0.18 21 Acoustical design or specification: Studios, concert venues, theatres, etc.
-0.18 40 Test and diagnose faults in WiFi networks
-0.20 51 Conduct peer reviewed or industry product development research into new tech-

nology, methods or materials.
-0.21 47 Specify a radio studio, recording studio, or post production suite
-0.22 15 Radio microphone specification, installation and testing
-0.23 54 Participate in the product development, manufacture and sustainment processes

for audio products
-0.26 19 Loudspeaker installation
-0.37 37 Fault location and rectification in a digital system
-0.40 16 Microphone specification, testing
-0.41 33 Install a simple (home) network
-0.46 42 Terminating and testing cables: including audio, multi-core, network (i.e. Cat.6)

Coaxial, or optical fibre
-0.47 20 Sound system design or installation
-0.48 1 Calculate circuit theory series/parallel circuits; currents, equivalent resistance.
-0.63 32 Install and test applications
-0.67 6 Analogue system first line diagnostics and replacement of faulty equipment
-0.68 31 Install an operating system
-0.77 5 Install and test analogue equipment

Table 7.1: Technical Use tasks ranked by estimate. Easier to accept–
negative estimate: Harder to accept–positive estimate
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It can be argued that the easiest to accept tasks in Table 7.1, that is
those with a difficulty to accept of −0.77 to −0.26, are those that one would
normally expect a competent technician or associate with some experience
in the Audio field to be able to perform. From a difficulty to accept of
−0.26, the tasks are increasingly those of a junior professional engineer.
From about difficulty −0.23 and higher, the tasks are increasingly in the
province of the professional engineer.

From these data it is possible to build a diagnostic profile to guide
training and to aid employment decisions, but further investigation provides
even more detailed information.

7.4 Differential item function (DIF)

With a large sample from a population that is statistically significant, it is
usually sufficient to just take the estimates as a measure of the difficulty
of accepting each task. In this survey we simply don’t know how large the
population is, and the sample is small, so there is no way to assess whether
the sample size is significant or not. We can, however, use the demographic
data to get a better estimate of the validity of the data and the relevance
of the responses.

In Figure 5.7 we saw that using the job descriptions and the stated
qualifications we could divide the job classes into four categories: Technical;
Administration; Operations; and Indeterminate. In the discussion following
this Figure on Page 195 I pointed to the difficulty of trying to allocate
individual respondents to the three hypothesised categories. It was clear
from the responses that although the respondents clearly had significant
business administration experience, the experience was not, by and large,
in the role of production administration which was the subject of the survey
task items.

Revisiting these data, it is possible to re-classify these individual re-
sponses based on consideration of the stated job function, and the qualifi-
cations, to assign respondents to just two main categories: Technical and
Operations. There are still some respondents whose classification is inde-
terminate, but many of those who were previously classified in the admin-
istration classification have now been distributed into just these two main
classes. Figure 7.2 shows the revised distribution.

By estimating the difficulty of accepting the set of tasks separately for
each group we can compare the difficulty of all of the tasks and respondents
against each of these groups and see how these groups respond differently.
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7.4. Differential item function (DIF)
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Figure 7.2: Re-classification of job skills

All Technical Operations Indeterminate
All 1
Technical 0.878927703 1
Operations 0.694760800 0.502138857 1
Indeterminate 0.541681513 0.423158724 0.427019800 1

Table 7.2: Correlation between the estimates for Technical Use of all re-
sponses against those classified as technical, operations and those whose
skill could not be determined.

The first observation is that there are more respondents (26) to the
survey in the “Technical” category based on their stated qualifications and
job function than the Operations category (15) and Indeterminate (6). By
calculating the pair-wise correlation we can see how these different groups
respond in comparison. These correlations are listed in Table 7.2

For example, taking the square of the correlation between a group and
the “All” set we can see the amount of variance in the “All” estimates
accounted for by each of the groups. Thus the Technical group variation
accounts for 77% of the variation in the “All” group, and similarly the
Operations group contributes 48%. But the variables are not independent:
there is considerable interaction between the variables.

The Differential Item Function is a description of the differences between
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Figure 7.3: Differential Item Function Graph: Technical Use

these different groups. This correlation is graphically presented in the scat-
ter graph of Figure 7.3. In this figure the three groups are the pairwise
comparison of the item estimates in each of the groups estimated sepa-
rately against the estimate of the difficulty of estimating that item using
the whole group. In this figure the horizontal (x) axis describes the “All”
estimates reported in Figure 7.1. The vertical (y) axis contains the sepa-
rately estimated difficulty of accepting that item as part of work practice
for each of these groups.

The group of respondents classified as having a largely technical back-
ground are shown in Figure 7.3 as blue diamonds. The distribution of these
item points is centered around a line at y = 0.8216 + 0.0006 and relatively
closely grouped around this line, which is consistent with the correlation
indicated in Table 7.2.

The group of respondents in Figure 7.3 classified as having an inde-
terminate background (insufficient demographic data supplied) indicated
by the green triangles have a very similar trend line centered around y =
0.6993x−0.0004, but the greater dispersion and outliers are consistent with
the lower correlation with the overall measure, and this lower reliability of
the estimates is consistent with the smaller number of respondents in this
category.

The operations classification in Figure 7.3 described by the brown squares
has a trend line described by y = 1.6591x+0.085. This line is much steeper
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7.5. Ranking Technical Use items by correlation with mean ability

than that describing the responses from those with a technical background,
and the distribution is much more dispersed with more outliers. This re-
sponse pattern with a more vertical trend line suggests that those with an
operations background had a more difficult time in accepting many of the
items in the technical task lists, and their responses demonstrate consider-
ably more diversity in their experiences.

The similarity of the distributions of the Technical category and the
Indeterminate category would suggest that those in the category whose
background could not be determined from the supplied data did in fact have
a technical background, although the greater dispersion could suggest that
this may not have been specifically in the audio field – or it might simply
be an artefact of the small number of respondents in this category. There
is no evidence in these data that would indicate that the responses from
those in the indeterminate category should be excluded from the analysis
of the responses to the technical items in the survey.

The technical tasks in the survey were demonstrably more difficult for
those with an operations background to accept, and their responses were
more diversified. This is to be expected. The hypothesis at the heart of
this study is that technical and operations staff have different training back-
grounds and operational responsibilities, so their skill sets will be different.
However Figure 7.3 provides evidence in support of the difference in the
backgrounds giving rise to a different consideration of the technical tasks.
These differently skilled people have to work in multidisciplinary teams and,
given the status of the expertise described in Chapter 5, there is nothing in
these data that would suggest that their opinions is not equally valid to be
considered in a survey of industry skill-sets.

7.5 Ranking Technical Use items by correlation with

mean ability

So far, this analysis has largely considered the estimate of the difficulty of
accepting each of the tasks as the ranking feature. However, the Wright map
does not directly display these data for items – it shows the thresholds for
each selection on the Likert scale. Knowing the thresholds for each option
is very useful when analysing a multi-choice examination, but a Likert scale
is interpreted differently.

In this survey respondents were asked to estimate from their own per-
spective how much they used a particular task in their daily work. There
is no right answer to these questions, only an individual response to the
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7. Technical Item Analysis

respondents’ perceptions of how they use these tasks in their daily practice.
Since it is likely that many of the respondents will not use some of the tasks
in their daily practice, one could reasonably expect that many would select
the zero option. While selecting the zero option on the scale is interpreted
as “not using that task” it is the size of the step and the step order (See
Section 7.2) that is used to set the estimate for the value of the task, and
the ability of the respondent. It is the item difficulty estimate that is used
to rank items in Table 7.1.

There is another way to delve deeper into the responses to the individual
items.

The person capability estimate is based on the probability that a person
with that ability will have a 50% probability of selecting a category at the
same item difficulty level. Respondents who select high values on the Likert
Scale will be more likely to have more skill in that task because they have
practiced it more. Similarly, those respondents who use many of the tasks
in their daily work will have a broad skill base and will also have a higher
general ability than someone who does not use many skills in their daily
work practice.

In additional to estimating the step thresholds, the Quest programme
calculates a point bi-serial correlation between the item step thresholds and
the respondent capability estimate and the mean ability of the respondents
to that item. Table 7.3 shows the item statistics for Item 2: Calculate
transmission line timing, termination, matching. This task is typical of
those designing and manufacturing high speed circuits (like RF systems,
high clock speed digital circuit boards, antenna systems, long-line baseband
or carrier transmission lines and so on). This is likely to be a skill included in
the final year of an Electronics diploma with a communications focus, or in
an engineering degree in electronics, communications, telecommunications
or computer engineering. On the other hand, tradesmen and operators
are not likely to have this task as part of their work profile, so would be
expected to select option 0. Thus we see for Item 2, 27 respondents selected
0 indicating that they do not use this task in their daily practice. This
option as expected discriminates negatively (has a negative point biserial
correlation).

It is not correct to assume that since so many of the respondents chose 0
– that is, did not use this skill in their daily practice – that this is not a useful
skill to include in the description of a technical practitioner in audio. It is
only a recognition that many respondents who are not technically trained
or trained in a discipline that would use this skill do not use it. It is only
the respondents who do use this skill, that is those who selected category 1
and above, who contribute to the estimation of the difficulty threshold for
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7.5. Ranking Technical Use items by correlation with mean ability

Categories 0 1 2 3 4 Missing
Count 27 9 4 2 4 1
Percent (%) 58.7 19.6 8.7 4.3 8.7
Pt-Biserial -0.50 0.06 0.16 0.20 0.49
p-value 0.000 0.358 0.147 0.088 0.000
Mean ability -1.25 -0.58 -0.44 -0.18 0.02 -0.39
Step Labels 1 2 3 4
Thresholds -0.45 -0.02 0.02 0.41
Error 0.53 0.58 0.62 0.65

Table 7.3: Item 2: Item analysis for observed responses

each step.

In Item 2, selecting any level between 1 and 4 correlates positively with
ability. The numbers are distributed across the possible options for those
who did use this task in their daily tasks. The thresholds are those that
are displayed in Figure 6.2.

Of interest here is the correlation with the mean ability, which is the
estimate of the mean of the case estimates of all of those who opted for this
level on the Likert scale. The highest correlation is useful as a measure of
the ability that can be used to build a profile of expertise in skill-sets. One
would expect, on the basis of this estimate, that a highly technically skilled
person would be more likely to select level 4 on the Likert scale and would
certainly have some use of this skill in his or her daily practice.

Table 7.4 ranks the tasks by the mean ability that corresponds with
the highest positive correlation. In Item 2 the highest positive correlation
corresponds with category level 4.

Item 5: Install and test analogue equipment is also an interesting item.
In Section 7.2 Item 5 was identified as the easiest item in Table 7.1. Yet in
Table 7.4 Item 5 is closer to the middle of the range of difficulty. Why?

The Count row in Table 7.5 shows that respondents relatively uniformly
selected the Likert Scale levels. However, lower selections all negatively
correlated with the respondents’ choices. The top two selections positively
correlated, but level 4 had the highest correlation. This is to be expected:
those whose vocation is audio and have technical training will most likely
also install and test audio equipment as a significant part of their work
practice. But even if one’s interest is in the operations aspect of the industry
then it is likely that installing and maintaining audio equipment is a part
of their work practice. Even if installing and maintaining audio equipment
is not a significant part of a respondent’s work practice, it is reasonable to
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7. Technical Item Analysis

Mean Ability Item No Item
0.46 13 RF receiver design, testing or repair
0.46 23 Logic design with gates
0.46 24 Designing clocked sequential circuits
0.46 25 Programming logic functions into PROM
0.46 26 Programming a computer in Assembly Language or machine code
0.46 52 Manufacturing process specification
0.33 7 Specify, design (Audio or Video) or acceptance test multi-stage feedback amplifier
0.22 43 Detect and recover from malware
0.14 41 Test and diagnose faults in optical fibre networks
0.13 17 Loudspeaker design or manufacture
0.12 11 RF Amplifier testing and repair
0.12 12 RF power amplifiers, tuning, testing or repair
0.11 4 Operate machine tools to make audio components
0.11 47 Specify a radio studio, recording studio, or post production suite
0.10 22 Boolean logic simplification
0.06 3 Assemble Printed circuit board.
0.06 8 Analogue baseband amplifier fault location and repair.
0.06 46 Specify and install a home or office multi-media installation
0.02 2 Calculate Transmission line timing, termination, matching.
0.00 55 Costing product development and manufacture

-0.03 14 RF Transmitter design, testing or repair
-0.04 49 Specify and supervise the installation of a corporate multimedia facility
-0.05 28 Using a high level language to manipulate data streams like audio
-0.06 5 Install and test analogue equipment
-0.06 53 Materials specification and sourcing
-0.08 18 Loudspeaker enclosure design or manufacture
-0.08 51 Conduct peer reviewed or industry product development research into new tech-

nology, methods or materials.
-0.09 21 Acoustical design or specification: Studios, concert venues, theatres, etc.
-0.10 29 Designing or manufacturing a digital signal processor
-0.10 42 Terminating and testing cables: including audio, multi-core, network (i.e. Cat.6)

Coaxial, or optical fibre
-0.11 9 Analogue Equipment assembly and testing
-0.11 48 Specify and supervise the installation of a broadcast studio facility
-0.11 56 Document the manufacturing production process, including design functional

specification; acceptance testing and QA through development and production
process; prepare service, QA and customer documents; and maintain process qual-
ity management systems.

-0.12 44 Monitor and sustain network security, including protecting against malware attack
-0.14 19 Loudspeaker installation
-0.16 10 Power supplies design, assembly, testing or repair
-0.18 32 Install and test applications
-0.22 36 Install a networked digital audio system
-0.23 31 Install an operating system
-0.24 16 Microphone specification, testing
-0.24 30 Assembling a desktop computer from component parts
-0.24 38 Test and diagnose faults in data streams
-0.25 40 Test and diagnose faults in WiFi networks
-0.26 39 Test and diagnose faults in wired networks
-0.26 50 Specify and supervise the installation of a concert venue
-0.26 54 Participate in the product development, manufacture and sustainment processes

for audio products
-0.28 4 Install a network using active directory or similar (Server authentication)
-0.30 35 Performing routine maintenance on digital equipment
-0.31 20 Sound system design or installation
-0.33 6 Analogue system first line diagnostics and replacement of faulty equipment
-0.34 1 Calculate circuit theory series/parallel circuits; currents, equivalent resistance.
-0.34 15 Radio microphone specification, installation and testing
-0.34 45 Specify and install a home HiFi system
-0.36 33 Install a simple (home) network
-0.37 37 Fault location and rectification in a digital system
-0.54 27 Programming a DSP

Table 7.4: Technical Use tasks ranked by mean ability at the highest point
biserial correlation. Easier to accept–negative ability: Harder to accept–
positive ability
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7.5. Ranking Technical Use items by correlation with mean ability

Categories 0 1 2 3 4 Missing
Count 8 11 12 6 8 2
Percent (%) 17.8 24.4 26.7 13.3 17.8
Pt-Biserial -0.49 -0.03 -0.17 0.12 0.60
p-value 0.000 0.428 0.139 0.209 0.000
Mean ability -2.44 -0.69 -0.81 -0.50 0.06 -0.52
Step Labels 1 2 3 4
Thresholds -2.06 -0.94 -0.24 0.22
Error 0.63 0.54 0.53 0.54

Table 7.5: Item 5: Item analysis for observed responses

Categories 0 1 2 3 4 Missing
Count 16 7 9 6 8 2
Percent (%) 34.8 15.2 19.6 13.0 17.4
Pt-Biserial -0.60 -0.11 0.33 0.23 0.30
p-value 0.000 0.243 0.011 0.063 0.022
Mean ability -1.72 -0.79 -0.31 -0.40 -0.33 -0.39
Step Labels 1 2 3 4
Thresholds -1.13 -0.70 -0.26 0.20
Error 0.50 0.49 0.50 0.52

Table 7.6: Item 20: Item analysis for observed responses

assume that they might consider that it is part of an audio technician’s role
and select a category above zero.

Most of the items follow the response pattern of Item 2 (Table 7.3) which
is typical. But there are other patterns. Some have the peak correlation at
level 3 instead of level 4. Still others have a pattern like that in Item 20.

Item 20 Sound system design or installation is different in that the peak
of the correlation is at level 2, indicating that respondents with an indicated
high ability use this skill in their daily practice, but it is not a large part
of their skill. On the other hand, levels 3 and 4 still have a high positive
correlation, so nearly half of the respondents have this skill as part of their
practice repertoire. However, this skill is not so obviously part of the tech-
nician’s lexicon: it is a specialist skill. Yet although designing and installing
a public address system such as that in a major concert hall is a specialist
skill requiring some professional training in both engineering and acoustics,
some operators may see this as simply setting up a stage system for a small
touring group in a small venue. These are very different tasks requiring
very different levels of skill, and it is this difference of interpretation that
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Figure 7.4: A Consolidated description of the kinds of tasks at each broad
level

may be influencing this result.

7.6 Consolidating the ranking

Tables 7.1 and 7.4 show that the difficulty of accepting individual tasks
moves about depending on the criteria chosen for exploring the rank of
each task: estimating the difficulty of accepting that task; or considering the
correlation between respondents’ indicated ability and the difficulty of that
item. Both interpretations have their merits, and may be considered valid
interpretations. However, a closer ontological analysis reveals similarities
between the two classifications. A summary of these similarities is provided
in Figure 7.4.

In the range from −0.77 logits to −0.21 logits in Table 7.1 there is a
common theme. The common theme through these tasks is that they are
about simple systems, specification and basic installation, and first line
maintenance of mainly analogue equipment. In Table 7.4, the range from
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7.7. Concluding observations

−0.58 logits to −0.28 logits the focus is still on first line maintenance and
installation, but this time the emphasis is on digital components and more
sophisticated digital and computer network configuration. These blocks
are typical of the kinds of skills that would be developed in the Trades
in electronics and in Electronics, Communications and Computer Systems
Diploma programmes.

The common elements in the middle classification is about specifying
and designing simple analogue and digital components, installing and set-
ting up more complicated networks, and participating in the manufacturing
process. This classification is consistent with the practice of a graduating
engineer in Electronics, Communications or Computer Systems.

At the highest level, the emphasis is on design of large systems, com-
plicated components, and RF components and systems. This level of skill
is consistent with an experienced professional engineer – perhaps with at
least six years of mentored experience in a manufacturing or system design
environment.

7.7 Concluding observations

Examination of the misfitting items in the “Technical Use” category of the
survey of audio practitioners into the skill-set used in audio practice shows
that all of the misfitting items have both construct and face validity. The
misfit is likely to be an artefact of the small sample size in this particular
survey response

Given that the “Administration” category identified on Page 195 suffers
from a construct validity issue in that it asks about the skills required for
production administration, where the respondents had primarily business
administration skills, it is valid to reclassify respondents into three cate-
gories based on their provided qualifications and job description into two
categories, “Technical” and “Operations”, with an extra category for those
few respondents whose demographic data is insufficient data to place these
respondents into one of the main categories.

We can conclude from the similarity in the differential item function
slopes in Figure 7.3 that the “Indeterminate” category is similar to that
of the Technical category, if a little more diffuse. This might suggest that
the Indeterminant group had a technical background, if not specifically in
audio.

On the other hand, there is a difference between the “Technical” and
“Operations” categories which shows the “Operations” trend line much
steeper than that of the “Technical” group. This suggests that the “Oper-
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7. Technical Item Analysis

ations” respondents found it more difficult to accept the “Technical Use”
tasks as part of their work practices, but they did at least use many of
the easier tasks in their practice: it was the higher difficulty tasks that
produced the outliers in the “Operations” category.

There are two methods of ranking the tasks: the first method considered
the overall difficulty of accepting that item as part of work practice esti-
mated for each item; and secondly, the average (mean) ability of all respon-
dents that most highly correlated with option chosen for each item. This
latter classification takes into account the expertise of the audio specialists
rather than the general cohort of respondents. On the other hand, the for-
mer considers all of the respondents including those whose work involves
these tasks but only indirectly as part of an otherwise diverse practice.

The ranking of tasks is provided in Tables 7.1 and 7.4. In these lists
the individual tasks moved around in order depending on the expertise
of the respondents, but there is some consolidation in that it is possible
to discern sets of skills that fall into three broad categories: a low skill
group typical of Technicians or Diplomats in Engineering; a middle skilled
group of skills typical of newly graduated Electronics, Communications or
Computing Engineers; and a high group whose skills are more typical of
experienced engineers.

Detailed consideration of the individual item characteristics did not pro-
duce any areas of concern about the item validity or consistency. Thresholds
are ordered, and the pattern of correlation suggests that expertise makes a
contribution to the overall estimated difficulty, while still allowing consid-
eration of the peak correlation of item level choice with respondent ability.

Despite the small number of responses in the survey overall, the diversity
of skill represented and the eminence of the respondents means that these
data provide a useful foundation for providing advice on the technical skills
required to perform at three levels in the audio industry.
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8 Operations Item Analysis

8.1 Fit criteria for validity

Section 6.3 describes the overview of the operations tasks as described by:
the list of operations tasks use (Table 6.7); the Wright map (Figure 6.5)
and the Item Fit map (Figure 6.6).

The overall fit statistics presented in Table 6.9 are consistent with a set
of items that generally matches the range of expertise that the respondents
display. However, unlike the “Technical Use” items described in Chapter 7,
there are many more items in the “Operations Use” that do not fit the
model: nine items are either too easy to accept or too hard to accept;
five items are responding as though chance plays a significant part in the
responses.

Chance fit

The items that are exhibiting a chance response are:

• Item 1: Under supervision, patch signals in a production environment
such as a studio or editing facility

• Item 11: Create sound-scapes using multi-track techniques: 5.1, 7.1,
Dolby Atmos, etc.

• Item 15: Create sound effects

• Item 16: Match sound effects and dialogue to pictures

• Item 22: Set sound reinforcement parameters in live sound venues

In each of the above items the distinction was between those for whom
this task was highly important (level 4 selected), and those for whom this
task was not at all relevant. In this case, many technicians do not have
to patch signals or work with film sound or sound reinforcement as part
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8. Operations Item Analysis

of their normal work practices. However, operators do have these tasks as
a vital part of their work practice. This chance fit is entirely explainable
given the distribution of discipline orientations identified in Figure 7.2. The
misfit is largely due to the many respondents who selected option level 0
for each item – in other words, who did not have these tasks as part of
their normal work. The Exception is Item 22 where the thresholds 1 and
2 are identical which is an indication that the number of levels could be
reduced for higher reliability, but this is likely to be an artefact of the small
numbers of respondents with experience in sound reinforcement operations
in the sample.

Easy/hard fit

Items that were either too easy to accept or too hard to accept are listed
below:

• Item 3: Select the most suitable microphone for a recording task

• Item 4: Place microphones to capture sound appropriately in the con-
text

• Item 5: Arrange signal sources appropriately in the environment to
capture the production intent

• Item 6: Set input sensitivity on mixer to optimise for the received
signal

• Item 7: Set optimum record level for recording a single signal on its
own track

• Item 8: Set signal flow in a channel to insert appropriate signal pro-
cessing (e.g. equalisers, compressors)

• Item 9: Arrange mixer grouping for sub-mixes

• Item 29: Mix multiple sources to produce a specified sound recording

• Item 30: Operate a multi-channel mixing console

Once again these responses are an artefact of the sample distribution.
In fact, all of these items directly relate to the practice of setting up a
recording session and making it happen in the context of a multi-channel
recording session with a complex audio mixer in a studio or on location.
Like the items listed above, there were many who did not have these tasks
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8.2. Ranking Operations Use by estimates

as part of their lexicon, and many others who chose level 4 – that is, these
tasks are an essential part of their normal work practice. Once again this
is explainable in that it is unlikely that technicians (acousticians, DSP
designers, equipment manufacturers) would use these skills at all, yet an
operator would be employed principally to perform these tasks.

8.2 Ranking Operations Use by estimates

Table 8.1 lists the operations tasks ordered by the difficulty to accept each
item as part of one’s work practice.

There are very clear demarkations in the ranking of the tasks.

All of the negatively ranked items (the easier to accept items) are con-
sistent with the archetypal description of an audio operator setting up and
managing a recording session with a complex multi-channel recording sys-
tem. This involves capturing the sound, managing the signal flow and levels
and exercising quality control over the sounds being recorded.

From logit level 0.22 to 0.48 the emphasis is on setting up and operating
in live sound venues.

From Logit level 0.59 to 1.00 the emphasis is on film and TV sound.

Above this level, the remaining tasks are in managing the signal flow in
large studio complexes (transmission and master control) or in managing
logistics in a large outside (stadium) venue. . . both extremely senior roles
requiring considerable experience to be able to perform.

8.3 Differential item function (DIF)

As in Chapter 7 it is also possible to compare the groups using the classifi-
cations in Figure 7.2. There is a subtle difference in this comparison: in the
Technical Use section of the study the respondents were clearly mostly tech-
nically trained or experienced, and the Operations skilled respondents were
in the minority. In this section on Operations skills those with the biggest
stake and expertise in these tasks is again in the minority. This difference is
moderated to some extent by the fact that some of the Technical-classified
respondents selected all levels at 0 to the items in this section, or responded
to only a few, so most of these tasks were not relevant to many of the tech-
nically trained respondents. Additionally, 2/6 respondents who fell into
the indeterminant class responded with no response at all, or all 0 for each
option. Thus just due to the sample size, the indeterminate category is sus-
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Rank Item No Item
1.30 25 Plan and manage logistics for a stadium performance
1.23 17 Switch programme streams from several sources in presentation: e.g. Master

control; Transmission
0.99 14 Capture live sound for film or TV
0.93 16 Match sound effects and dialogue to pictures
0.89 20 Perform music or drama
0.66 11 Create sound-scapes using multi-track techniques: 5.1, 7.1, Dolby Atmos, etc.
0.63 24 Plan and manage logistics for a concert hall performance
0.59 12 Edit dialogue or news
0.59 15 Create sound effects
0.48 21 Set foldback to presenters
0.45 19 Set a live sound venue for broadcast or recording
0.39 22 Set sound reinforcement parameters in live sound venues
0.34 23 Plan and manage logistics for a live sound performance
0.31 26 Set up and operate multiple radio microphones
0.26 1 Under supervision, patch signals in a production environment such as a studio or

editing facility
0.25 33 Direct performances to achieve a specified outcome
0.24 10 Create sound-scapes using classical recording techniques: Blumlein, ORTF, Tree,

Ambisonic, etc.
0.22 34 Contribute to multi-media team performance and offer appropriate guidance re-

garding sound
-0.21 29 Mix multiple sources to produce a specified sound recording
-0.25 13 Edit music
-0.28 5 Arrange signal sources appropriately in the environment to capture the production

intent
-0.29 9 Arrange mixer grouping for sub-mixes
-0.47 2 Safely lay out cables to connect signal sources to processing equipment
-0.47 30 Operate a multi-channel mixing console
-0.66 4 Place microphones to capture sound appropriately in the context
-0.68 8 Set signal flow in a channel to insert appropriate signal processing (e.g. equalisers,

compressors)
-0.70 3 Select the most suitable microphone for a recording task
-0.72 18 Perform signal processing to achieve a special effect or to improve sound quality
-0.80 31 Operate a digital audio workstation
-0.81 6 Set input sensitivity on mixer to optimise for the received signal
-0.88 7 Set optimum record level for recording a single signal on its own track
-0.91 32 Operate signal processing equipment to modify the sound to specification
-1.29 27 Monitor sound output for quality
-1.34 28 Diagnose and rectify sound quality issues

Table 8.1: Operations Use tasks ranked by estimate. Easier to accept–
negative estimate: Harder to accept–positive estimate

pect and shouldn’t be relied on to judge the relevance of these operations
task items.

Table 8.2 lists the correlations between these groups.

The correlation figures suggest that the “Technical” classification or re-
spondents had a greater influence over the overall estimate of difficulty of
the items. The Experts in this field had less influence (82% of the vari-
ance in the overall difficulty is accounted for with the variance in the “Op-
erations” class) than the “Technical” class (91% of the overall variance)
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8.3. Differential item function (DIF)

All Technical Operations Indeterminate
All 1
Technical 0.958803220 1
Operations 0.909466348 0.813981553 1
Indeterminate 0.487824469 0.409840188 0.431514622 1

Table 8.2: Correlation between the estimates for Operations Use of all
responses against those classified as technical, operations and those whose
skill could not be determined.

2 50

2.00

2.50

1.00

1.50

h l

0.00

0.50
Technical

Operations

1 00

‐0.50

0.00
‐1.50 ‐1.00 ‐0.50 0.00 0.50 1.00 1.50 Indeterminate

‐1.50

‐1.00

‐2.00

Figure 8.1: Differential Item Function Graph: Operations Use

However there is considerable interactions between the “Operations” and
“Technical” classes (66% covariance). The four “Indeterminate” class re-
spondents only made a weak contribution (16%) to the overall variability
in the item difficulties and in the variabilities in the “Technical” and “Op-
erations” classes, and can therefore be safely ignored in any broad picture
analysis.

Figure 8.1 graphically describes these relationships.

The trend line for each of the classes in Figure 8.1 is informative. The
slope of the difficulty for the “Technical” group is nearly a 1:1 relation-
ship with the “All” group (y = 1.0869x + 0.0006). This means that the
“Technical” group dominates in the aggregated response. It is reasonable
to expect that those with directly relevant expertise found it easier to re-
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8. Operations Item Analysis

Categories 0 1 2 3 4 Missing
Count 11 6 6 4 19 1
Percent (%) 23.9 13.0 13.0 8.7 41.3
Pt-Biserial -0.70 0.22 0.07 0.15 0.72
p-value 0.000 0.068 0.331 0.167 0.000
Mean ability -1.98 -0.95 -0.32 0.29 0.71 0.00
Step Labels 1 2 3 4
Thresholds -1.94 -0.70 -0.17 0.10
Error 0.84 0.67 0.61 0.61

Table 8.3: Item 3: Item analysis for observed responses – Operations Use

spond to these items. This expectation is supported by the considerably
easier slope of the “Operators” group (y = 0.8249x − 0.0003). The four
contributing respondents from the “Indeterminant” group found accepting
the operations tasks easiest of all (y = 0.364x + 0, 0105), but these few
responses were swamped by the responses from the other groups.

The example illustrated in Figure 8.1 is an exemplar for why it is impor-
tant to consider the responses from appropriately qualified respondents, and
not just rely on the aggregate responses. The “Operations” tasks ranked
by correlation with mean ability takes the expertise of respondents into
account.

8.4 Response Patterns for Operations Use items

There are broadly two general patterns of response for the “Operations”
Tasks. The first and most common pattern is that shown in Table 8.3
describing the responses to Item 3: Select the most suitable microphone for
a recording task.

The pattern in Figure 8.3 shows that the levels chosen were relatively
evenly distributed, but many did not use this skill at all (mainly those
that identified as having a technical background) while nearly half of the
respondents, both technically oriented and operations oriented, chose the
highest level: that is, they regularly use this skill.

The other common pattern of responses is shown in Table 8.4 describing
the responses to Item 11: Create sound scapes using multi-track techniques:
5.1, 7.1, Dolby Atmos, etc..

Item 11 is about working with film sound which is a specialist area not
typically part of the practice of most sound recordists or technicians, and
therefore this is the pattern of a task that is difficult to accept as part of
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8.5. Ranking Operations Use items by correlation with mean ability

Categories 0 1 2 3 4 Missing
Count 26 3 7 3 6 2
Percent (%) 57.8 6.7 15.6 6.7 13.3
Pt-Biserial -0.54 0.00 0.28 0.14 0.38
p-value 0.000 0.497 0.029 0.184 0.005
Mean ability -0.49 -0.12 -0.48 0.33 0.99 -1.44
Step Labels 1 2 3 4
Thresholds 0.17 0.37 0.86 1.20
Error 0.58 0.58 0.61 0.63

Table 8.4: Item 11: Item analysis for observed responses – Operations Use

one’s practice. In this case, over half of the respondents selected this task
was not a part of their practice. But if we look to the expertise shown
in the highest correlation with mean ability we see that this is indeed an
important, if difficult to accept item. Item 11 is one of the tasks that is
misfitting because of a high chance component. The reason for this misfit
is because of the large number of respondents choosing level 0, and the high
number of relatively low expertise respondents who selected option 2.

Both of these examples suggest that a ranking based on the point bi-
serial correlation with ability may give a better estimate of the ranking of
the tasks.

8.5 Ranking Operations Use items by correlation with

mean ability

Table 8.5 ranks the difficulty of accepting the Operations tasks based on
highest correlation with the expertise (mean ability) of the skilled respon-
dents.

The first and most interesting observation is that the experts reported
in Table 8.5 found accepting the “Operations Use” tasks harder than the
general sample reported in Table 8.1. The general ontology though is sim-
ilar. The tasks from logit level 0.56 to 0.76 are concerned mostly with the
practice of sound recording in a studio. From logit level 0.84 to logit level
1.44 the work consisted of a mixture of film and TV sound and stadium
performances. Only the highest level related to master control and stadium
event logistics. The ranking of individual items has moved around from the
general response to the expert correlation, but the easiest to accept items
are still in the category of studio recording, and the higher level tasks are
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8. Operations Item Analysis

Rank Item No Item
2.14 17 Switch programme streams from several sources in presentation: e.g. Master

control; Transmission
1.44 20 Perform music or drama
1.29 25 Plan and manage logistics for a stadium performance
1.27 12 Edit dialogue or news
1.12 19 Set a live sound venue for broadcast or recording
1.06 21 Set foldback to presenters
1.03 24 Plan and manage logistics for a concert hall performance
1.00 26 Set up and operate multiple radio microphones
0.99 11 Create sound-scapes using multi-track techniques: 5.1, 7.1, Dolby Atmos, etc.
0.97 1 Under supervision, patch signals in a production environment such as a studio or

editing facility
0.96 23 Plan and manage logistics for a live sound performance
0.95 22 Set sound reinforcement parameters in live sound venues
0.94 13 Edit music
0.94 16 Match sound effects and dialogue to pictures
0.92 10 Create sound-scapes using classical recording techniques: Blumlein, ORTF, Tree,

Ambisonic, etc.
0.91 15 Create sound effects
0.90 2 Safely lay out cables to connect signal sources to processing equipment
0.90 34 Contribute to multi-media team performance and offer appropriate guidance re-

garding sound
0.84 33 Direct performances to achieve a specified outcome
0.76 9 Arrange mixer grouping for sub-mixes
0.76 29 Mix multiple sources to produce a specified sound recording
0.74 5 Arrange signal sources appropriately in the environment to capture the production

intent
0.74 8 Set signal flow in a channel to insert appropriate signal processing (e.g. equalisers,

compressors)
0.71 3 Select the most suitable microphone for a recording task
0.71 30 Operate a multi-channel mixing console
0.70 32 Operate signal processing equipment to modify the sound to specification
0.69 28 Diagnose and rectify sound quality issues
0.67 6 Set input sensitivity on mixer to optimise for the received signal
0.64 4 Place microphones to capture sound appropriately in the context
0.64 7 Set optimum record level for recording a single signal on its own track
0.64 27 Monitor sound output for quality
0.63 31 Operate a digital audio workstation
0.60 14 Capture live sound for film or TV
0.56 18 Perform signal processing to achieve a special effect or to improve sound quality

Table 8.5: Operations Use tasks ranked by mean ability at the highest point
biserial correlation. Easier to accept–negative ability: Harder to accept–
positive ability

248



8.6. Consolidating the rankings

still the more complex tasks requiring more experience and a higher skill
level and team work.

8.6 Consolidating the rankings

Unlike the similarity in the two classifications reported in Figure 7.4, the
Operations experts found the tasks generally harder to accept, but the con-
solidated tasks are similar (See Figure 8.2). The easiest group, that related
to studio operations, mixing and recording in a studio, while focussing on
studio recording, the general group identified mixing and monitoring, while
the experts identified using the digital technology as the basis for their
skill-set.

But why is their such a difference in observed difficulty ranking between
the two groups?

There are several possible reasons to consider, but the actual answer
may lie somewhere in the mix of reasons.

Firstly, the general responses were clearly dominated by the technically
trained respondents. This is shown clearly in Figure 8.1, where the slope of
the technical line is in a 1:1 relationship to the overall group. The Operators
overall similarly correlated with the “All” group, but found it easier to
accept the operations tasks, which is to be expected, since the operators
use these tasks in their work practice where the technicians generally do
not.

Another reason for the difference in the expert responses to the general
responses is shown in Table 8.4. We see in this table that 26 respondents
(over half) selected level 0: in other words, for these respondents this task
was not part of their routine work practices. On the other hand the expert
group – that is, those who correlate highly with this task – numbered only 6
respondents. On this one question this pattern is not difficult to deal with,
but this pattern of responses extends over many of the items. Since the
number of respondents whose background was in operations was so low in
comparison with those with a technical background, this observation may
well be just an artefact of the small numbers with this skill-set responding
to this survey.

Another plausible explanation for the difference relies on the differences
in perception of technicians and operators. Technicians, who made up the
bulk of the responses, may believe that operating a mixer or DAW in a
studio production environment is a relatively easy skill-set. On the other
hand, operators whose work practice is built around these skills, are effec-
tively reporting that these apparently easier tasks are more difficult than
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250



8.7. Concluding observations

the general perception would have it. They are effectively saying that the
operations skill-set is critical to success of the business enterprise, and he
responsibility and required skill level is higher than is generally accepted.

8.7 Concluding observations

The “Operations Task Analysis” was dogged by the small response to the
survey and by the even fewer with operations backgrounds contributing.
Thus, there was a problem with fit of some items: some being too easy
to accept; others being more like a chance response. While there were
explanations given in Section 8.1, the high proportion of technically trained
respondents and the fact that many of these respondents did not consider
the operations tasks part of their work practice, meant that there were too
few numbers in this sample to be definitive about the ranking of the skills.

On the other hand, we are able to discern that studio operations – that
is, operating mixers, DAW, signal processing equipment, microphones, and
so on – is a normal and consistent part of an operator’s duties. The stu-
dio recording practice is considered by the respondents, both the general
response, and the correlations with the experts, consider that this is the eas-
iest set of tasks to master, although these groups differed on the perception
of the complexity of these tasks.

Film and Television audio, and live venue recording and sound reinforce-
ment was deemed to be more complex (that is, harder to accept), perhaps
because of the added complexity, the need to work in complex team envi-
ronments and complex studio or venue facilities, or perhaps because of the
added responsibility attached to this key member of the production team.

Finally, stadium logistics, master control in complex networks, or per-
haps capturing live sound in the context of a performance for film or live
on stage, are all among the most complex tasks an operator can perform.

While the numbers in this part of the survey are too small to be defini-
tive, there is clearly a statement from those with expertise in this aspect of
audio, that the operations tasks are more complex and difficult to perform
than others with less exposure to this kind of work suppose. This aspect
should now be the subject of further study to see if the observations here
can be made more definitive.
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9 Administration Item Analysis

9.1 Fit criteria for validity

Section 6.4 describes the overview of the administration tasks as described
by: the list of administration tasks use (Table 6.12); the Wright map (Fig-
ure 6.8) and the Item Fit map (Figure 6.9).

the Infit and Outfit statistics for the Administration items in Table 6.14
are consistent with a set of items that fit the model of a linear variable de-
scribing the practice of an administrator of audio production events. How-
ever, Figure 6.9 is sounding a warning. Nine of the 21 items show a fit that
is either too easy or too hard. Three items show a fit characteristic typical
of chance.

Chance fit

The items that exhibit a chance response are:

• Item 1: Perform routine accounting duties

• Item 3: Arrange pre-production and production financing contracts

• Item 5: Obtain appropriate copyright and other legal releases for the
production or event

Item 1 is the easiest of all of the tasks to accept (see Table 9.1), so
it is the one most likely to be used by many of the respondents. But
it is also a task common to any manager or business owner regardless of
discipline, so approximately two-thirds of all respondents accepted that
this task did form part of their daily work. . . whether or not they had a
production administration background.

Items 3 and 5 are among the most difficult to accept tasks, focussed on
the pre-production financing and legal activities, both necessarily completed
before a commercial production can proceed. In these items about two-
thirds of the respondents did not use these tasks in their work: they are
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9. Administration Item Analysis

tasks of production specialists who were not well represented in this survey.
It is likely then that most people who responded to these items may well
have been guessing.

Easy/hard fit

Items that were either too easy to accept or too hard to accept are listed
below:

• Item 4: Plan the event with running order, liability management, re-
sources, contingencies and monitoring

• Item 8: Identify resources needed for the event and arrange for them
to be available when & where required

• Item 9: Prepare call sheets and arrange for performers and staff to be
available for the event

• Item 12: Arrange for venues and for technical staff and venue staff to
set up the venue in a timely fashion

• Item 15: Prepare a safety plan for the event, and arrange for appro-
priate resources to ensure public safety

• Item 18: Arrange for and manage support staff for the event

The first five items in the above list all relate to planning and setting
up an event in a hired venue, assuming that the pre-production legal and
financial issues have been resolved. These would typically be the tasks
associated with the production associate in, say, a touring company or
band.

Item 18 is slightly different in that it is a task that would fall to the
venue operators or managers.

All of these items fall on the easier to accept band, but they are all tasks
that could be guessed by people who have seen live events, or participated in
them. The very small number of people responding to the survey with pro-
duction administration expertise reported in Section 5.5 means that there
is little expertise behind these misfitting items, which indeed is another in-
dication that these data are problematic. This response pattern is likely to
be an artefact of the small number of appropriately qualified respondents
in this area of the study.
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9.2. Ranking Administration Use by estimates

Rank Item No Item
1.00 20 Manage event publicity
0.84 7 Arrange pre-sales and sales, and merchandising
0.80 17 Arrange for security
0.65 3 Arrange pre-production and production financing contracts
0.28 5 Obtain appropriate copyright and other legal releases for the production or event
0.21 19 Arrange for transport, food, accommodation and other facilities for location events
0.17 10 Prepare and action staff contracts according to relevant awards or negotiated

conditions
0.16 14 Arrange for front-of-house staff for the event
0.16 18 Arrange for and manage support staff for the event
0.01 6 Arrange for permissions from the relevant authorities

-0.03 11 Book facilities for the event
-0.12 9 Prepare call sheets and arrange for performers and staff to be available for the

event
-0.19 4 Plan the event with running order, liability management, resources, contingencies

and monitoring
-0.30 15 Prepare a safety plan for the event, and arrange for appropriate resources to ensure

public safety
-0.41 8 Identify resources needed for the event and arrange for them to be available when

& where required
-0.43 12 Arrange for venues and for technical staff and venue staff to set up the venue in

a timely fashion
-0.44 2 Prepare a budget for a recording or live event
-0.47 21 Lead a multidisciplinary team to a successful commercial outcome
-0.48 13 Monitor sound checks in live venues and advise on quality issues before and during

the event
-0.53 16 Manage and supervise occupational and public health and safety
-0.88 1 Perform routine accounting duties

Table 9.1: Administration Use tasks ranked by estimate. Easier to accept–
negative estimate: Harder to accept–positive estimate

9.2 Ranking Administration Use by estimates

Table 9.1 lists the operations tasks ordered by the difficulty to accept each
item as part of one’s work practice.

Despite the individual item misfit for the “Administration Tasks”, the
set of tasks overall does clearly meet the requirements of a measure as shown
in the overall fit statistics in Table 6.16, so despite the lack of jurisdictional
qualification of most respondents the responses provide a useful insight into
the utility of the tasks listed.

There are three broad categories in the task list responses ranked by
difficulty estimates from low to high:

• Organise and manage a live event (either a recording event or a live
presentation) based on pre-production by senior producers.

• Arrange production logistics to transport, feed, and organise the staff,
including non-performing staff. This is a middle management level
function.
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9. Administration Item Analysis
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Figure 9.1: Differential Item Function Graph: Administration Use

• Perform high-level legal and financial pre- and post-production. This
is an executive level function.

At the least skilled level, the tasks are typically of a producer or pro-
duction associate. The tasks are about setting up and actually managing
the pre-production and production in a venue. More complex is the set of
tasks that relate to production logistics, but do not directly relate to the
actual process of the production. The highest skill area is the production
management arranging the production legal and financial arrangements.

9.3 Differential item function

Figure 9.2 describes how the different classes of respondents (defined in
Figure 7.2) treated each item with regard to the overall response pattern.

Although the number of respondents to this section who considered these
tasks part of their work is small, the trends are informative and consistent
with expectation.

The equation describing the trend line for the “Technical” group is:
y = 0.9023x− 0.0005. This line is close to the 1:1 line that would indicate
that the responses from the technical group dominate the overall response
pattern. The amount of variance in the “Technical” group accounts for
about 71% of the overall variance.
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9.4. Ranking Operations Use items by correlation with mean ability

All Technical Operations Indeterminate
All 1
Technical 0.847384026 1
Operations 0.896000878 0.631367270 1
Indeterminate 0.208667967 0.177929121 0.181769833 1

Table 9.2: Correlation Administrative tasks

On the other hand, the equation describing the trend line for the “Op-
erations” group is: y = 0.8626 + 0.0005, which is showing that this group
found the items easier to accept. Since the “Operations” group is more
likely to have production logistics as part of their work, depending on se-
niority and expertise, this observation is consistent with expectation. The
“Operations” group variance accounts for about 80% of the overall variance.

The covariance between the “Technical” group and the “Operations”
group is about 40%. Since the contribution of variance from the Indetermi-
nate group is only around 3% the contribution from this group is negligible.

The correlation between these groups is presented in Table 9.2.

9.4 Ranking Operations Use items by correlation with

mean ability

Table 8.5 ranks the difficulty of accepting the Operations tasks based on
highest correlation with the expertise (mean ability) of the skilled respon-
dents.

Once again, the ranking by experts in this aspect of the discipline
as shown in Table 9.3 show the tasks falling into roughly three groups:
the practitioners; middle management tasks; and executive responsibilities.
However, individual tasks have moved about within the groups, represent-
ing the specific input from those in the sample who demonstrate Production
Logistics Administration expertise in this area.

9.5 Consolidating the rankings

It is immediately obvious from Figure 9.2 that although the groups are
similar, the expert group (those with the highest correlation with mean
ability) found the tasks generally more difficult than the overall response.
This observation could be a result of the small numbers with this expertise,
or that the experts consider that the complexity of the tasks is higher than
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Figure 9.2: The consolidated Administration tasks as seen by the “All
respondents” group and the “Administration Expert” group
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9.6. Concluding observations

Rank Item No Item
2.63 3 Arrange pre-production and production financing contracts
2.63 7 Arrange pre-sales and sales, and merchandising
2.63 17 Arrange for security
2.63 20 Manage event publicity
1.43 5 Obtain appropriate copyright and other legal releases for the production or event
1.09 14 Arrange for front-of-house staff for the event
1.00 18 Arrange for and manage support staff for the event
0.92 19 Arrange for transport, food, accommodation and other facilities for location events
0.90 6 Arrange for permissions from the relevant authorities
0.88 10 Prepare and action staff contracts according to relevant awards or negotiated

conditions
0.77 11 Book facilities for the event
0.73 4 Plan the event with running order, liability management, resources, contingencies

and monitoring
0.73 9 Prepare call sheets and arrange for performers and staff to be available for the

event
0.51 2 Prepare a budget for a recording or live event
0.51 8 Identify resources needed for the event and arrange for them to be available when

& where required
0.48 12 Arrange for venues and for technical staff and venue staff to set up the venue in

a timely fashion
0.44 21 Lead a multidisciplinary team to a successful commercial outcome
0.35 15 Prepare a safety plan for the event, and arrange for appropriate resources to ensure

public safety
0.27 16 Manage and supervise occupational and public health and safety
0.19 13 Monitor sound checks in live venues and advise on quality issues before and during

the event
-0.36 1 Perform routine accounting duties

Table 9.3: Administration Use tasks ranked by mean ability at the high-
est point biserial correlation. Easier to accept–negative ability: Harder to
accept–positive ability

generally considered. A larger sample of people with Production Logistics
and Administration expertise is needed to be definitive.

9.6 Concluding observations

There has always been a problem with analysing the responses to the “Ad-
ministration” set of items in this instance of the survey into audio skills.
These items were developed around the task of sound recording and event
logistics administration, not around generalised business management. Un-
fortunately there were few respondents to this survey who declared the
relevant expertise to generate a definitive response to these items (See
Page 195). The items asked the right questions, but of the wrong group of
people.

The list of occupations listed in Section 5.5 clearly shows that there are
many respondents who have significant administration experience, but it is
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9. Administration Item Analysis

experience based on managing or owning a business, not specifically man-
aging production logistics for sound recordings of events. For this reason,
the data reported here, while informative, is not definitive.

The ontology suggests three distinct classes of tasks: routine produc-
tion management; production logistics; and executive production and pre-
production activities. The actual tasks that fall into each of these categories
differ slightly depending on one’s perspective and expertise, but the task
profiles are similar: the differences largely accounted for with the paucity of
expertise represented in the sample of the industry gathered in this survey.

The easiest tasks to accept are those associated with managing the ac-
tual session or event, including booking and setting up the venue; ensuring
that the venue is appropriately staffed and other resources are in place; and
that the resulting sound in the venue is of appropriate quality.

The middle level of expertise centres on venue, permissions and staffing
logistics not specifically related to the actual production of the recording.

The highest, executive, level are about setting up the commercial via-
bility of the event.
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10 Conclusions

10.1 The research question

This study began with three simple questions:

• What courses are available to develop a suitable background to pre-
pare one for a career in the audio industry?

• Where and what kind were the typical jobs one might aspire to in the
audio industry?

• What skills did one need for particular occupations, and how does
this relate to selecting appropriate courses?

While superficially simple, these questions belie a surprising complexity.
The audio industry began with Alexander Graham Bell saying in 1876,

“Mr. Watson, come here; I want you” into a crude microphone and Watson
hearing the words on a loudspeaker in another room.

In the one hundred and fifty-two years since then what we now consider
an industry has evolved into a diverse set of occupations and skill-sets hid-
den in both old and new occupational contexts. The technology has evolved
from a simple “speaking telegraph” to the digital carriage of sound signals
in a wider variety of tools, and with an equally impressive range of capture
and reproducing devices – both stand-alone and integrated into other prod-
ucts. The “industry” is actually not an industry at all, but a component
in a vastly diverse set of industries broadly in the “infocommunication”
discipline.1

The purpose of this study is to begin to unwrap this complexity.
Part of the complexity comes from the very long history of the elements

that constitutes the modern educational, industrial and technological con-
text. Nothing is new in this context. Most of the elements have existed for
a very long time. Yet perception, ideology and political intervention have

1See Page xiii for a definition
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10. Conclusions

created a constantly changing and difficult to follow infocommunication en-
vironment, in which the “Audio Industry”, as we have come to know it,
exists.

But this is also a story about the role of technological change and the
existence of a technology-rich society, in which access to the tools to engage
in the practices of old are readily available to anyone who wants them,
rather than needing a large and expensive facility to exercise the “craft” of
Audio.

10.2 Technological change

We live in a very different world today than the world in which the audio
industry was born. Back then, the world was just beginning a century of
industrialisation, emerging from many centuries as an agrarian society. As
fast as the pace of change was then, and as difficult the societal disruption,
the pace of change and the extent of disruption has picked up particularly
rapidly in the past few decades.

When Bell was experimenting with the first audio capture and transmis-
sion, the daguerreotype still photographic process was less than forty years
old; Kodak had only just released the celluloid film base and box camera
for public use; and the first motion pictures were fifteen years away.

Bell did not consider his audio experiments useful for entertainment.
Rather it was seen as “speech telegraphy”, originally intended to capture
speech electrically, print it as speech patterns on paper, and therefore be
an aid to help the deaf to communicate.

Because these early experiments built on the technology of the telegraph,
it is not surprising that telephony developed as another means of commu-
nicating in a wide variety of commercial and military contexts. Telephony
was used in the trenches in World War 1, and from balloons to communicate
between the balloon operators and the artillery batteries they were spotting
for. But Bell made it an early business with the Bell Telephone Company
that provided a means for citizens in a city to talk with each other through
a central switching office. From the beginning audio technology has been
associated with telephony technology.

Although Eddison was instrumental in establishing a means of recording
sounds, he was also instrumental in developing motion picture technology.
So audio technology also had a, then tenuous, link to motion picture film
that wasn’t fully realised until the release of the Jazz Singer in 1927, when
Westinghouse synchronised a Berlinner disk to the motion picture to provide
synchronised speech.
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10.2. Technological change

Also in the 1920s, Westinghouse developed a system of modulating the
amplitude of a carrier with audio such that a simple tuned receiver could
recover the audio from a “wireless” transmission. These wireless trans-
missions modulated audio onto a radio frequency carrier to achieve long
distance transmission of the audio, and to permit mobile transmission and
reception of sound signals. This carrier technology was soon applied to
multi-channel bearer systems in telephony to increase the number of tele-
graph or telephone channels that were carried in a single baseband audio
channel. Thus audio technology had become an integral part of the tele-
phony system and the basis of an emerging radio communication industry.
Audio was distributed by a mix of switched and un-switched, wired or
wireless networks to many different places. With the addition of recording
technology, the time and place of delivery was divorced from real-time so
content was delivered across time frames or continents.

From the beginning, audio technology has been seen as a technology in
its own right. However, it has been more often seen as supplementary to
some other technology. It is this convergence, evident clearly by the 1920s,
that has evolved into the very rapid change we see today. But how did this
convergence impact on society and work?

In business, the key change of the emergence of ubiquitous communi-
cations technology was the collapse of the “information float”. Instead of
businesses waiting days, months or years for information about the state
of their businesses in distant places, the information could be accessed in
hours. Trains running on a complex national network could be managed
such that they were efficiently dispatched to avoid conflict. Significant news
could reach towns, cities, and countries around the globe in days or hours.
Events could be broadcast in real time, or recorded to be replayed at a more
convenient time in other time zones. Entertainers extended their reach from
a few people in a venue, to a national – or even global – reach, increasingly
in real time.

Entertainers could reduce the expensive, tiring and poorly remunerated
touring to many small venues, to broadcasting to thousands or even millions.
Plays, instead of needing to tour, could be filmed. The resulting movies
led to the development of a presentation industry and the construction
of theatres in the small towns that otherwise would have needed a visit
from the touring theatrical company to be able to see a performance of the
latest play. The availability of the mass distribution of performances via
the technology did not reduce the need for live performance. In fact, the
advertising of the performers’ art created a demand to see the performances
in person, and led to performances before larger audiences in larger venues.
This in turn led to new occupations supporting both the broadcasts and
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the large presentation venues.
During World War 2, computers were developed to descramble enci-

phered telegraphic traffic, and to perform large-scale calculations in asso-
ciation with weather predictions and the development of weapons. Digital
audio emerged from the need to “scramble” (make unintelligible to eaves-
droppers) speech signals between leaders of allied countries in a time of
war.

While these wartime development were secret, it wasn’t long before the
technological advances reached the commercial world. Bell laboratories
(where Shannon with support from Turing developed the secure speech
system) began applying digital audio to the telecommunication system to
increase the efficiency of the telecommunication bearer systems.

Until about twenty years ago, each of these technologies was seen as
essentially different disciplines. These technology disciplines have merged
into one infocommunication industry. In the analogue world, telephone
switches were mechanical monsters; then they became cross-point switches
controlled by a digital signalling network; now they are just very large
computer networks that are essentially content agnostic. The large-area
network switches are as capable of carrying audio (telephony, broadcast,
etc), data (whether signalling or data content) and video. The same network
can carry video conferencing as easily as a businesses data traffic, or an
immersive multi-user simulator.

The early audio technology pioneers were generally gentleman inventors
who did not have any specific training in the discipline because they were
creating it. But as the technology evolved, the large companies begun by
the pioneers employed engineers to develop their inventions.

Technology today is a mix of many disciplines any one of which could
occupy a fully committed higher education programme to develop all of the
skills. In addition to the basic background in the technology one also needs
to acquire specialist skills to operate at the highest level in this converged
infocommunication and multi-media environment.

So what distinct technical occupations constitute the audio industry?
The first and most obvious is the technical occupation group: electron-

ics, radio, computer and telecommunications technicians; and engineers in
these disciplines. Not all electronics engineers work with professional au-
dio equipment. Some may work with telecommunications networks, which
are increasingly carrying audio in wide and local area networks. Others
may work in broadcasting, where not only is the audio part of the studio
complex, but it is mixed with carriers including video, radio frequency, and
digital networking (interfacing radio consoles to ISDN; connecting broad-
band internet feeds as radio networking interconnections); using satellite
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and mobile phone connectivity to bring real-time news and live events to
the listeners; and so on. A background in computers is essential now for
understanding most modern audio technology: mixing consoles now are
mostly digital signal processing engines and digital switches; storage is on
computer hard disks and hard disk arrays; equipment interconnection is
via a variety of audio networking protocols not dissimilar to telecommuni-
cations networks.

Audio technology is also a component in other technologies. Analogue
input and output device design and manufacturing (microphones and speak-
ers) are a significant part of the audio industry. The products are ap-
plicable to studio recording, live venue presentations, conference facilities,
multi-media entertainment, games, and simulators. They are also in mobile
phones and tablets, computers, security systems and so on. The manufac-
turing skill requires both the understanding of the audio devices and the
manufacturing processes needed to build them.

Studios can range in size and complexity from small home studios,
through to major recording facilities capable of managing projects with
many simultaneous channels including orchestral, or large scale film or video
projects with immersive sound.

Entertainment venues can range through small coffee shop or hotel
stages, to large conference facilities and entertainment venues, theatres,
and stadia. Maintenance work may be contracted in, or be conducted by
in-house technical staff. Installation is most often completed by specialist
media design and construction companies, who need to be skilled in both
the technology and the architectural and building issues encountered in
installing the equipment.

Audio-visual media now permeates most industrial environments: con-
ference facilities; display spaces like museums, libraries, and shrines; and
education institutions. These facilities range from simple audio-visual dis-
play facilities to media arts performing spaces and facilities for journalists
to practice their craft. These facilities too need to be designed, installed,
maintained and operated.

Additionally, sound recordings and events must exist in an environment.
So much of the architectural work involves architectural acoustics and the
physics of sound.

Having the facilities is just part of the story: they need to be operated
to provide the product or service.

Where once, the operators in radio or audio-visual media had different
skills from venue operators or outside broadcast for film and television,
or from post production, the convergence of technologies means that the
modern audio operators need a broader range of skills. Where once it
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was sufficient to manage eight, sixteen or twenty-four channels, the signal
sources now number in the hundreds, and the outputs go to many different
places. The sheer complexity of the control sources and interconnections
needs a thorough understanding of the signal flow and work flow, and a
deep understanding of how the technology works. An operator must also
be well-versed in the psycho-acoustics to realise the complex spacial and
temporal effects in modern simulators, film and television and games.

10.3 Education

The beginning of formal education was part of the development of craft
guilds in Europe as a means of “collective bargaining” with their feudal
masters. These guilds provided training for apprentices in exchange for
limits to the numbers of craftsmen who could ply their trade, control of
costs and payments for work, quality assurance, and support for craftsmen
if there were difficulties in their life. Once an apprentice was considered
to have demonstrated suitable skills, a panel of Masters deemed that he
was sufficiently skilled to ply his craft as an independent tradesman. With
sufficient experience as an independent journeyman, the tradesman could
apply to be recognised as a Master of the craft, which enabled him to take on
apprentices and employ journeymen to support him in growing his business.
Masters of craft disciplines were also society leaders who contributed to
community administration and social structure.

Masters also banded together to form “Guilds of Masters”, which had
the purpose of inducting professionals (doctors, theologians, administrators,
and eventually engineers and scientists) by providing a training venue for
them to acquire their skills. Initially these monastic schools taught scripture
and theology for clergymen. However, these Guilds of Masters eventually
morphed into early universities. Their focus was on understanding com-
munication, including being literate and understanding issues relating to
management and administration of their community.2

Primary education, that is basic literacy and numeracy, was only avail-
able to the rich and powerful in society until the reformation. First the
Lutherans, then Victorian industrialists, saw benefit in teaching the chil-
dren of their employees to read scripture. Primary education became com-
pulsory in England in 1870. In Australia until after World War 2, primary
education extended to the Merit certificate at the end of year eight, which
indicated the formal completion of compulsory education. Graduates with

2See Page 9
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this certificate could expect to pass the Government public service entrance
exams and gain employment in public administration.

The primary education sector was essentially about developing basic lit-
eracy and numeracy, with an additional capacity to operate the technology
of the day to make one’s way in the world.3 Thus, primary education is
about competence: that is, “a sufficiency for life”. Secondary education was
about developing skills for higher clerical office, and for entry to university.
But secondary education was also about developing a level of accountabil-
ity and responsibility to act independently in life and extending personal
capability to achieve one’s personal and societal goals.

Secondary education was also available to the rich. “Grammar” schools
taught Latin Grammar, and were targeted at those who would enter the
Clergy and take up clerical roles in government. In Australia as in England,
secondary education was available through private colleges, but it was made
available to the general student population through state-run secondary
schools in 1911, when the State took responsibility for years seven and
eight in addition to years nine to twelve.

Secondary technical schools were about providing a trade background
rather than an academic one, but at essentially the same academic level as a
senior secondary certificate. Those who had no interest in higher academic
careers could graduate from a secondary technical school with a senior edu-
cation certificate and enter the workforce. Those preparing for a trade could
leave school before completing their senior secondary certificate and enter
an apprenticeship which combined a secondary level trade qualification with
work experience. Thus an apprentice would still complete the equivalent of
a senior secondary level qualification but would also learn from a Master in
their chosen trade in much the same way as a medieval apprentice would.

Meanwhile, higher technical education began with Schools of Mines as
the need for mining engineers grew to support the extractive industries
in the early industrial revolution. The need for skilled engineers in the
Industrial Revolution led to the creation of many “Red Brick” universities
in England, and Polytechnics in France, and Institutes of Technology in
Australia.

University education was, and is, about developing a skill-base in a
discipline, and encouraging independent thought and self directed learning
and work. Higher education is about preparation for a profession. But it
is also about much more. University study is about building a broad skill-
base, but it is also about creating self-actuated, creative and adaptable
people who not only perform tasks within the scope of the discipline, but

3See Page 7
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adapt the praxis to suit new and unfamiliar tasks. This skill-set is as much
about developing independent thought and personal responsibility as it is
about developing and extending a base skill-set in a discipline.

In the 1980s, Dawkins rationalised the Higher Education sector by turn-
ing Colleges of Advanced Education into universities and then further ratio-
nalising the universities to achieve economies of scale. But there had been
an emerging gap between those completing their senior secondary certificate
and entering university, and those who didn’t complete the senior secondary
certificate and who tried to enter the work force. Secondary technical col-
leges filled this gap in the years following World War 2, but secondary
technical schools were merged into generalised high schools about the same
time as the higher education sector was being rationalised. To fill the again
emerging gap between secondary education and technical education in par-
ticular, the TAFE system was established. TAFE took over the role of the
secondary technical schools in that it offered apprenticeships and a voca-
tionally biased secondary technical equivalent, and provided Diplomas in
the higher education space vacated by the colleges of advanced education,
but as para-professional qualifications, not as the professional qualifications
CAEs issued until 1980.

These changes, particularly those from the 1980s, were about addressing
changing workplace needs brought about by the rapid change of technology.
The idea was that the “middle level” TAFE qualifications, the Diplomas,
were vocational qualifications that were preparing early school leavers, and
those who did not want to pursue a fully academic course, for a career in the
discipline of their choice. These changes were about meeting a market need
for skills in a rapidly changing technology-rich work environment, while also
providing a pathway both to work and to higher education. But there were
limitations in the skill-set of the resulting qualifications: they were about
working in predictable contexts on familiar tasks, not about reinventing the
discipline to adapt to change.

The centralisation of TAFE “modules” in the 1980s and the restrictions
on creating new modules through restricting curriculum development funds
stifled new development in rapidly changing technology-rich disciplines, in
many cases locking in 30-year old curriculum which was increasingly irrel-
evant.

By the 1990s, the centralised curriculum meant that the “expertise” of
experienced teachers had effectively been captured, so it became feasible to
out-source the delivery to private providers who didn’t necessarily have the
requisite expertise. Additionally, if industry was complaining that the skill-
sets of graduates was increasingly irrelevant, it made sense that industry
could pay for and run its own training courses, based on available mod-
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ules but customised to meet the local industry need. While this approach
was a good idea, it didn’t work as intended. Industry actually cut back
on its internal training, and didn’t make what training they had available
to others outside their organisations. In the mean time enterprising en-
trepreneurs saw an opportunity just like the very early primary schools in
England.4 The private vocational training colleges were registered as train-
ing organisations, and provided courses to meet the student demand – not
the industry demand! The result was a considerable damage to the “middle
level” training environment, as many of these private providers rorted the
system.5

In the mid-1990s, the Australian National Training Authority intro-
duced the National Training Framework, and with it the ideologically driven
“Training Packages”.6 This two-decade experiment was disastrous,7 lead-
ing to the rapid demise of Registered Training Organisations and a major
reorganisation of TAFE, including moving middle-level courses (Diplomas,
Advanced Diplomas and Associate Degrees) into the Higher Education sec-
tor.8

Diplomas and Bachelor degrees have always been the entry level courses
to prepare one for entry into para-professional and professional careers. But
they are just that: one does not come out of one of these qualifications im-
mediately work ready – it was never thus! The expectation is that, like the
apprentice of old, a graduate needs some years of supervised experience be-
fore being ready to take up the option of moving into independent practice.
The expectation of graduates is that they will engage in lifelong personal
professional development to maintain and build understanding in the disci-
pline. However, once a practice base in the discipline is established, there
is no reason why the now experienced practitioner could not contribute sig-
nificantly to the development of the discipline: this is part of the duty of a
professional practitioner.

Many of the Audio Industry pioneers have exercised this responsibility
while solving problems they encountered in practice. They have developed
the technology, or the work flow improvements in operations or production,
and created new praxis in the discipline.

There is the possibility that one’s personal professional development
can include higher degrees. With the exception of the “Melbourne Model”,
which requires a student to complete a Bachelor of Science before complet-

4See Page 7
5See Page 37
6See Page 38
7See Page 53
8See Page 55
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ing a vocational Masters degree in engineering, the Masters degree is an
opportunity to extend the breadth or depth of one’s understanding of the
discipline by learning from discipline leaders who are typically directly in-
volved in creating new knowledge. A Masters degree is also about learning
the skills to formally engage in research that extends the discipline, and
to extend personal autonomy and responsibility in professional practice. A
Doctoral degree may have the same effect, but is closer to the cutting edge,
and as a Doctoral student one is required to demonstrate research skills
and independent thought by contributing to the body of knowledge and
extending the discipline.

So what advice should I give about education to those wishing to enter
the industry?

My first comment is that there is NO simple way into the industry in
any capacity, but there are a multitude of possible pathways. Regardless of
where one starts this journey, one can expect to spend many years acquiring
the skill-set.

The apprentice of medieval times spent a decade acquiring a basic skill-
set, and then up to seven more years as a journeyman before being accepted
by the Masters of the guild as a Master of the discipline. The modern ap-
prenticeship sandwiches a senior secondary education and some vocational
training alongside an experience based on working with a master in the
craft for up to five years. In some disciplines, like electricians, plumbers
or carpenters, the graduate must acquire a licence on graduation and be-
fore entering private or independent practice. In the audio discipline, there
is no such licensing requirement, but neither is there a discipline specific
apprenticeship course. The general electronics course is about developing
the skills to install, fault-find, repair and maintain a broad range of com-
munications, computing, radio, video, process control and other electronic
equipment and systems. The aspect of this diverse range of skills that dom-
inates one’s experience depends on the employers work context and one’s
individual interests.

There is not an equivalent of an apprenticeship in the operations area,
but in effect people with a high enough level of secondary skills, and perhaps
an expressed interest in some aspect of operations, is enough to gain entry
into a large broadcast or venue organisation in an entry-level or trainee
position.9 With a similar experience duration in the industry, one can, and
many do, rise in level within the organisation to quite senior operations
roles. One demonstrates interest in the discipline by undertaking courses
at a similar level in the operations side of the discipline, and these courses

9See Page 155 for a typical job description at this level
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were available nationally at certificate 3 and certificate 4 level, but since
the changes to the TAFE system in 2008/2012,10 there are few such courses
left. Where such courses are left, the Certificate 4 courses are also the first
year of Diploma courses, so there is a pathway to the para-professional and
professional levels.11

At the level of senior secondary studies, one does not need to do a spe-
cific “vocational” course to demonstrate this interest in audio. At secondary
(and even sometimes at primary) school the personal communications sub-
jects now include making audio and video recordings to supplement com-
munication via writing. These courses use relatively accessible technology,
such as mobile phones and laptop computers running audio or video edit-
ing software, to create programmes. These demonstration programmes can
both generate the interest, even passion, in the student for audio or video
production. Secondary or TAFE students also begin to build the portfolio
of experience that supports an application for an entry level job in the in-
dustry. There are many large media companies that prefer to take school
leavers with a senior secondary certificate and acculturate them in their
own organisations ahead of a specifically vocational course.

There is another pathway into the audio industry: through music. Most
music training begins very early, even in primary school or after school
in private music schools. By the end of secondary school musicians can be
quite accomplished. To practice their craft, musicians often perform in pub-
lic spaces, or for friends, to build their skills. Sometimes these performance
may be paid, but often initially they are not. However the lucky few make
it into the ranks of those paid to perform, and from this experience, many
performers evolve into recording producers – even studio owners. This path
is not an easy one, and it does take the time to demonstrate one’s talent
and attract the financial support to turn a hobby into a career.12

Entry into the technical occupations in Audio may begin with a para-
professional qualification: that is, a Diploma, Advanced Diploma or Asso-
ciate Degree. But in what discipline? Most courses in electronics, com-
munications and telecommunications begin with the necessary skill-sets to
build and fault-find analogue electronic equipment. However, much of to-
day’s audio technology is based on computer technology, so in addition to
understanding basic analogue electronics one should include some aspect of

10See Page 56
11See Page 289 to the end of the chapter
12For an example see: Stewart, Andy (2018) Meeting Report: June

2018 -– Andy Stewart on Recording http://www.aesmelbourne.org.au/2018/06/

10/meeting-report-june-2018-andy-stewart-recording/#more-2665 Accessed 10
June 2018

271

http://www.aesmelbourne.org.au/2018/06/10/meeting-report-june-2018-andy-stewart-recording/#more-2665
http://www.aesmelbourne.org.au/2018/06/10/meeting-report-june-2018-andy-stewart-recording/#more-2665


10. Conclusions

computing and computer networking as part of the preparation. If one’s
interest is in broadcasting, including working in radio or television organi-
sations, the the course should include radio frequency electronics as well as
the basic analogue baseband electronics. The radio frequency skills are not
only necessary for working with the main broadcast channels, but to sup-
port radio-frequency bearer systems, radio microphone systems and so on.
These skill-sets are appropriate also for large venue work.13 Diplomas and
degrees in electronics and communications engineering are likely to have
such content, but a degree is preferred. However, even with these courses
under one’s belt, there is a considerable personal professional development
component to become expert in these audio-related technologies. Close ex-
amination of the lists of courses from Page 289 shows that there are some
courses with this content, but they are relatively rare. There are many
more in the computer systems or computer science disciplines. The tech-
nical courses in telecommunications at the diploma level are also relevant,
because many of the audio distribution and networking protocols are built
on telecommunications technology.

The list of courses beginning on Page 289 shows that there are a great
many courses at the Diploma and Bachelor degree level in the creative arts,
most of which have and audio production component: sound recording and
audio production; graphic design; film and television; and games.

Those graduates of courses in the creative arts at the para-professional
level are likely to find themselves working in the creative support roles in
larger production teams. It takes para-professionals some time – up to
seven or more years – to develop the necessary expertise in these support
roles to aspire to more senior roles in the organisations, and only the best
will achieve this higher station. The competition is fierce, and I have heard
practitioners at this level say, “you are only as good as your last job”. Per-
manent positions in large organisations are relatively rare. More often they
are attached to short-term ephemeral projects – even quite large projects
– thus like many other jobs in the creative space, these jobs are insecure,
episodic, and depend on the density, timing and location of projects if a
career is to be built around these opportunities. Because this work is so
insecure, it makes career sense that practitioners at this level build a multi-
disciplinary skill-set, so they adapt to diverse opportunities as they appear
and support themselves between opportunities.

A professional career usually starts with a professional qualification – a
Bachelor degree.

13See Page 150 for an example of a contemporary job requiring these skills and a
degree entry level
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A Bachelor degree is mandatory to meet the registration requirements to
be called an engineer.14 Titles such as “audio engineer” or “sound engineer”
as one finds in many job descriptions,15 some courses,16 and comments in
the creative side of the industry are inappropriate and should be deprecated
despite their wide currency. An engineering degree today is typically five
years in duration, but many such degrees now are multi-disciplinary (double
degrees or as in the “Melbourne Model” a basic three year science degree
followed by a two year vocational Masters degree). The double Bachelor
degree recognises the convergence of technology in the infocommunication
context, and broadens the base of the discipline. Graduates of Bachelor
degrees may aspire to leadership roles in large organisations, or to eventually
enter private practice, but these aspirations are only realisable after some
years of supervised experience in larger organisations.

A course doesn’t need the term “audio” in its title to be relevant to
the audio industry. Journalists, for example, while concentrating on their
writing craft in a degree programme, in the multi-media context now also
have to be able to create audio and video pod-casts, audio and video pieces
for radio or TV broadcast and so on. So courses in journalism now have
significant components of audio and video production as part of their degree.

Acousticians may come from degree backgrounds in physics or architec-
ture. Engineers designing and manufacturing loudspeakers, microphones
and other audio equipment have degree backgrounds in mechanical, pro-
duction or manufacturing engineering, with specialist further study in the
technology they are building. There are jobs in the industry for people
with all of these qualifications, and some of these are represented in the
demographics part of this study.17

There are also occupations that at first blush would not appear to be
part of the audio industry as described in this study. For example, li-
braries, museums, art galleries, shrines of remembrance, and performing
arts spaces, universities, hospitals, and business meeting rooms, all now
have audio-visual facilities of considerable complexity and utility. Creating
and installing these facilities is normally handled by organisations provid-
ing “turn-key” facilities installation services. The installation teams may
include licensed tradesmen and women (licensed electricians and licensed
telecommunications cablers), and para-professional installation and testing
crew. The design and specification of these facilities will typically be han-
dled by engineers. Once installed, there will typically be para-professional

14See Pages 122 and 143
15See Page 150 for an example of a job using this language
16See Section 2.4 for a course with this title
17See Section 5.5
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maintenance support staff, and creatives at various levels to create and
install the displays. A few of the respondents to the survey had the appro-
priate skill-set to take these roles.18

Games and small-scale simulations require a different skill-set. The prin-
cipal skills are those of computer programmer and graphic designer, but
there is a specialist audio component in games and small-scale simulations.
There are courses ranging from Diploma to Bachelor degree in the course
list starting on Page 289 in this part of the discipline. Audio in this con-
text is a specialist area compared with what one would have traditionally
considered to be the audio production discipline.

Finally, technicians and engineers who work with large scale simulators
have to be multi-disciplinary: mechanical, hydraulic, electronics, comput-
ers, display technology, instrumentation and immersive audio engineering.
The technicians who maintain such devices (which include flight simula-
tors, ship simulators, power station simulators and so on) may well be para-
professionals with considerable cross-discipline experience. But increasingly
the staff supporting these devices need to be professionally trained with a
diverse experience base.

Whatever the initial training one holds, there should be an expecta-
tion of continuing professional development, both to keep current in one’s
preferred discipline, and to adapt to the change as it occurs. This will typ-
ically be a mixture of relevant short courses, attendance at seminars and
professional association meetings (like the presentations at the regular AES
seminars), and formal courses to extend one’s skill profile to enable the
practitioner to remain current and to contribute to the discipline praxis.

10.4 The industry context and jobs

When in 1983 the Australian Bureau of Statistics created the Australian
Standard Classification of Occupations (ASCO), they did so as a means of
classifying occupations as the basis for analysing labour market trends, and
contributing to curriculum design for vocational education and training.

The ASCO classification was not vertical – that is, by industry. Rather
work is classified horizontally – that is, by equivalence of range and com-
plexity of duties. Thus a CEO of a public utility is classified alongside a
CEO of a retail business, for example. To find the range of jobs that con-
stitute an industry, one must find relevant descriptors at each occupational
level, and build those descriptors into a hierarchical industry structure.

18See Section 5.5
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At the top of this hierarchy we find “Managers and Administrators”
who have a professional education background and considerable experience
in managing or administering, but not necessarily in the discipline they
are managing: the job role of the manager has at its heart the praxis of
management which is a generic skill-set. Within this classification there are
sub-classifications of “Engineering Manager” and “Producer(Media)” which
describe the senior roles that could be appropriate for the audio industry,
but these definitions are much more general that this.

The first level that requires some industry specificity is the “Profes-
sional” level.

On the technical side of the audio industry one can identify the profes-
sional Engineer, and within this classification the various specific disciplines
within engineering such as electronics, computers, telecommunications and
so on. These are all generic job descriptions which could apply to many
industries.

In the creative (Arts-based) classification, the “Director (Radio or Tele-
vision)” is the Arts equivalent in complexity of duties to the engineer classifi-
cation. There is also a classification in the Arts discipline called “Technical
Producer/Director”.19 The Director role is clearly defined in the ASCO
classification, but the Technical Producer (Technical Director) is inconsis-
tent with the role. The Technical Director needs a deep understanding of
the technology that underpins a production and makes it possible. The level
of complexity is similar to that of a Director, and the skill-set complements
that of the Director, but the skills are typically those of a skilled engineer
who has built a considerable production background as well. In a major
production, the Technical Director is the interface between the Producer
and Director and the engineering support staff. The Director is responsible
for directing the effort of the creative support staff. The definitions of these
job roles is consistent with large-scale media productions in film or televi-
sion, but it inconsistent with the role of a “Music Producer” which is the
equivalent in the audio industry. . . which is not listed in the classification.20

The first time specific audio-specific skills appear is at the para-professional
level in the Arts Support Worker category.21 Among the specialisations
listed in this category are:

• Sound Mixer

• Audio Operator

19See Page ?? for a description of this role
20There is a classification in the ANZSCO for a “Music Director” but this seems to

be more describing the role of conductor rather than that of a Music Producer.
21See Page 150 for a description of the roles that fall under this category
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• Audio Technician

• Operates multi-channel sound mixing consoles and associated equip-
ment to regulate volume and quality of sound from several audio feeds.

• Sound Recordist

• Dubbing Projectionist (Sound Mixing)

• Records sound during production on magnetic tape or film and mixes
complex sound tracks for major film productions.

• Dubbing Machine Operator

• Re-recording Mixer

• Sound Editor

• Video and Sound Recorder

These are the occupations that are recognisable as the generic “audio
operator” referred to elsewhere.22

At the trade level, licensed Electricians and licensed Telecommunica-
tions cablers (Apprenticeships in Electrical with the Telecommunications
extension) are the specialists who install the cables in large installations, in
large studios, event spaces, or broadcast complexes.

There is also an Australian and New Zealand Standard Industrial Clas-
sification23 system that describes a new division that partly describes the
audio industry as part of a larger Information Media and Telecommunica-
tions Division. This new classification is the closest to the infocommuni-
cation industry, of which the audio industry is a small subset. But even
in this classification one has to hunt to find the components relevant to
the audio industry. For example, plaster acoustic tiles and mineral acous-
tic tiles are under a “manufacturing category” as are the “reproduction
of recorded media”, “communications equipment manufacturing”, “other
electronic equipment manufacturing”, and “metal furniture manufacturing”
covering the cabinets and racks that the equipment is installed in.

Thus even in the Australian and New Zealand Standard Industrial Clas-
sification, the audio industry is recognisable only in so far as it is buried in
other industries.

22See Page 88 for a description of the courses that led to these occupations
23See Page 138 for a description of this classification system and its relationship to

the audio industry.
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In Section 3.5 we see that there are awards that define the job roles,
required qualification and experience, and working conditions including
salaries.

In the operations areas, the main relevant award is the Broadcasting,
Recorded Entertainment and Cinemas Award 2010 which covers all aspects
of the production and marketing of multi-media content.

The manufacturing aspects of the audio industry are covered by the
Manufacturing and Associated Industries and Occupations Award 2010 which
in the “Electrical/Electronics” stream defines the roles of the people who
design and build the technology used in the broader infocommunication
industry of which audio technology is a part.

Engineers, Information Technology professionals, and professional sci-
entists including the physicists who may be acoustical consultants are cov-
ered by the Professional Employees Award 2010. The detailed description
of what is entailed in being an Engineer is part of this award.

Architects, and para-professional technicians and trade trained techni-
cians have their own awards.

Individual enterprises can establish Enterprise Agreements which mod-
ify and extend the conditions of employment, but these must by legislation
meet the “better off than otherwise” test. It is beyond the scope of this
study to explore these in detail, but anyone seeking to work in the audio
industry should explore the registered Enterprise Agreements where they
exist as a guide to the expectations of prospective employers.

10.5 Rationalising industry, courses and jobs

What the above data shows is that the audio industry is buried in a plethora
of industry sectors and disciplines. There are many levels of skill, and each
has a place in making the industry work. There are courses that purport
to support this industry at all of these levels, but which in fact only speak
to a small sector of it, and the support of the disciplines that these courses
do not address is a vital part of the capacity of the industry to survive and
grow.

We also see that pioneers of the audio industry24 had very diverse ed-
ucation and experience backgrounds that often did not on initial viewing
appear to be related to audio specifically yet they used the skills they had
acquired in other contexts to contribute to the development of the disci-
pline through enquiry, interest, perseverance, and perspicacity to do these

24See Pages 22 and 77 for examples of this observation
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great things. Yet they applied their skill and experience to solving prob-
lems or creating enterprises that met a need identified during their “normal”
work. Of course these experts had the relevant skills to perform these cre-
ative tasks, and were self-actualised individuals, but it was their interest
in knowing how things worked, or solving a problem that was before them
in their daily work, that fired their enthusiasm and considerable work to
change what we know and do with the technology.

We see this diversity in the operations part of the discipline too. Mu-
sicians learn to operate the stage and studio equipment they work with
to first record and then produce their own music recordings. Using multi-
media and social media they can distribute their own work and build a
following that helps them to attract audiences to their live presentations.
These people often develop considerable skills because of their experience
and interest without the benefit of courses.

We also see in the Preface that while audio products constitute a major
part of the product that the media technology and production businesses
sell, media technology is not limited to media enterprises. Most other busi-
nesses – including financial services, tourism, engineering, geology medical
science imaging, and retail, for example – use audio-visual media in their
communications within and externally to the business. All businesses these
days use technology in their daily business operations that are similar to the
technology used for media production. The technology is also used in mili-
tary situation awareness, security and law enforcement, traffic management,
education, simulators, games and other industries seemingly unrelated to
the audio world, yet intimately involved in using the technology, and using
suitably trained and experienced people to maintain and to operate these
systems.

So how many jobs are there in the audio industry? We simply do not
know. The Australian Bureau of Statistics apparently does not classify jobs
to this level of detail across all of the relevant industries for us to reliably
measure this statistic. But we can get a clue from their surveys published
from time to time. In Table 3.3 we see that there are about 5497 enterprises
in Australia that could potentially employ audio technical staff or operators
or administrators. These data are rubbery, since the specific surveys were
gathered over a varied time frame, and the enterprises surveyed in this table
have another function as their principal reason for being, so only a few of
the people in these enterprises may have audio skills. However, if even one
or two people in each of these organisations had an audio focus, then there
are many thousands of people with these skills in Australia – and most of
these enterprises have many more people with these skills.

It is very easy to dismiss this eclectic view of the potential job market
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for those interested in building a career in audio given the range of courses
specifically directed at sound recording, audio production, games, and so
on. However, examination of the sample of jobs in Section 3.6 shows that
the actuality is really as broad as the view described above.

The data recorded in Section 3.6 is a small sample of job advertisements
taken in mid-April 2018 from two key job search web sites including the key
government job search site.

In this list there are only two trainee positions. Most advertised po-
sitions are for graduates in a discipline such as described above, whether
for engineering, technician or operator positions. For all of these positions
except the trainee positions the requirements imply or explicitly state that
one needs at least three years of relevant experience to be able to demon-
strate capability in these roles, and most require a diploma or degree level
qualification to meet the requirements of the position description.

10.6 Measuring skills

As eclectic as the courses and jobs in the above discussion are, they are a
very broad brush describing the kinds of jobs that are from time to time
available.

The AES Melbourne Section survey in December 2017 was written in
the expectation that respondents would clearly indicate their education and
workplace background, but although most respondents did provide sufficient
information to classify them into one of the three sectors of interest, some
did not. This meant that the ontology was difficult, relying on a judgement
from the available information to classify some respondents.

One difficulty that emerged from this ontology was that although there
were a few respondents who had appropriate skills to directly reflect the
expertise of the production logistics administration, most had a business
administration skill-base which is somewhat different. In the “adminis-
tration” section the questions had construct validity based on the roles
of “Producers/Directors” and managers in media enterprises described in
the Australian and New Zealand Standard Classification of Occupations.
However, most respondents appeared to have a different management skill
base.25 From a careful examination of the responses, it appears that there
was sufficient understanding of the roles that the data describing the tasks
in the Administration roles were a valid, if weak, response. This weak cor-
relation, where about 15% of the variance of the administration tasks can
be accounted for in both the operations and technical vectors was sufficient

25See Section 3.1
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to gain some insight into the administration vector. Table 5.3 shows this
relationship, and it also confirms that the skill-set between the three mea-
surement vectors is essentially orthogonal – that is, that the skills of the
operator and those of the technician are different, and both are different to
the production logistics administration vector.

Table 5.3 also shows that years of service did not materially impact
on the indicated industry profile. However, since the shortest period of
respondent experience was seven years, and most had ten years experience
or more, this was a sample of senior industry people who could be reasonably
expected to have a broad understanding of the industry praxis.

Figure 5.2 shows that 26 of the 47 respondents held an audio qualifi-
cation at the level of degree or above. Further, Figure 5.4 shows that 30
of the 47 respondents held other qualifications of degree level or higher.
Many of the certificate level qualifications were an old industry entry level
qualification like the Broadcast Operators’ Certificate of Proficiency or the
Television Operators’ Certificate of Proficiency, which taken together form
the equivalent of the para-professional diploma.

This study is not about the indicated ability of the respondents (cases).
However, the lists of job titles and education described in Chapter 5 are
clearly consistent with the job classifications in the Australian and New
Zealand Standard Classification of Occupations particularly at the senior
levels, and the stated education is another indication of the seniority of the
respondents. The statistical analysis of the cases is needed to estimate the
rank of the difficulty of accepting the level of each of the task items in the
survey, and to validate the consistency of the responses.

Comparison between the case means and the item means shows that
the “operations” items were ideally suited to the respondents (that is, no
significant difference between the case and item means). However, both the
“technical” and “administration” task sets were significantly more difficult
to accept by the group of respondents.

The assumption underpinning these responses is that person ability
(case ability) is a function of the number of tasks one engages with (a
scale level above 0) which describes breadth of experience, and the number
of higher levels which describe depth of expertise. For each of the item
groups, the overall case fit statistics are consistent with a valid measure-
ment, despite a high number of responses (cases) that did not individually
fit the pattern of a linear scale. However the reliability statistics in Fig-
ures 6.5, and 6.10 show that only 5% of the variability in the item estimates
is a result of variability of the case (person) estimates, and Figure 6.15 shows
that 13% of the variability in the item estimates is a result of the variability
in case estimates. This suggests that there were sufficient responses that
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did fit the model of more able people gaining a higher skill level, and the
misfitting case responses were explainable. Thus, the indications of the
difficulty of accepting items that set the ranks of the items within each
set was a valid measure of the rank of the items, and the responses are
consistent with the observed seniority and experience of the respondents.
The weaker reliability of the “Administration” vector is due to the smaller
number of jurisdictionally qualified to respond, and the reliance on senior
people acting as proxies for this expertise.

Another hypothesis in this study was that as seniority increased so did
the overlap between technical skills, operations skills and administration
skills. Figure 5.8 suggests that there might some some substance in this
hypothesis, but the dispersion suggests that any relationship is weak. How-
ever, closer examination of the relationships shown in Table 5.3 shows that
the relationship shown in Figure 5.8 is illusory and the skill vectors are
essentially orthogonal.

Figure 7.1 shows how the individual items are described. Each item has
a threshold for each step above zero, four steps in all. Additionally, there
is an estimated “difficulty” for the item as a whole. As Figure 7.1 shows,
items are difficult or easy to accept, and they have a range of “steps” or
“thresholds” that describes the difficulty of accepting each level.

In the tables that describe the ranking of the estimates for each of the
vectors, the estimate is the measure used. This measure gives an indication
of the responses of all of the respondents taken together, and makes the
best use of the small sample size in the survey. However, since many of
the respondents are not specifically skilled in each of the vectors, there
needs to be a check on the estimate taking into account the respondents
who are most jurisdictionally qualified. This is achieved by considering the
ability thresholds of the choice (or step level) that corresponds to the highest
correlation with the overall indicated ability on that vector. Although the
numbers in this scale are small, they provide a view of how the experts in
the sample respond as a means of corroborating the main observation – this
is a means of assessing reliability by comparing the responses of experts to
the general sample. For each of the vectors, the comparison between the
“expert” responses and the general estimates, the ranking of items was
broadly similar.

The item rank in the “Technical” vector had the biggest variation be-
tween these two approaches to assessing item rank. However, although the
individual items moved around within a general class, there was a consis-
tency of content in each class. The lowest ranked items in both versions
(Tables 7.1 and 7.4) corresponds generally to those tasks expected of a tech-
nician (Apprenticeship graduate with experience or Diploma). The higher
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levels including manufacturing, testing, installing and specifying equipment
and systems are the domain of graduate engineers and para-professionals
supporting engineers. The highest level is the domain of graduate engineers
with experience or with higher degrees. This observation is summarised in
Figure 7.4.

The items in the “Operations” vector had some difficulty in that the
“fit” of some of the items showed either a chance response, or it was too
hard or too easy to accept the items. The too hard or too easy items were
consistent with the experience profiles of the respondents. Either they were
technically-trained and not at all involved in operations in film, placing
and recording from microphones, or operating equalisers as part of their
normal work practice; or the operations-trained respondents found these a
vital part of their praxis. The items that showed a chance response are
specialist items related to multi-channel sound-on-film, sound effects, or
sound reinforcement in large venues. Few of the respondents considered
these tasks part of their practice.

Considering the tables describing the “Operations” vector, the rank-
ing of the items was consistent between the general sample of respondents
shown in Table 8.1 and the ranking of experts in the field in Table 8.5,
although the experts described the difficulty of accepting the items higher
than the general estimate would suggest. This observation could be for
many reasons, one of which is that the operators who use these tasks as part
of their practice recognise the practical complexity of working under pres-
sure in context, while the technically trained do not see the complexity of
the operations environment. This observation is summarised in Figure 8.2.

The “Administration” vector was the most problematic to analyse be-
cause of the few respondents who had production logistics experience. Once
again, the misfit was explainable because of the paucity of direct expertise
in production logistics. However, the seniority of the respondents meant
that the measures were still valid, if weak.

In the Table 9.1, the three levels related to : organise a live event (either
recording or at a live venue); manage the production logistics for the event;
and, manage the financials to ensure commercial viability. Table 9.3 shows
the same general pattern. while the responses were similar in both analyses,
Figure 9.2 shows that those few with expertise found the tasks generally
more difficult to accept than the sample as a whole.

A reclassification of responses to account for the few who were juris-
dictionally qualified in production logistics by re-distributing the responses
previously classified as “Administration” resulted in Figure 7.2. Using this
reclassification it was possible to compare the responses for each vector by
those with technical backgrounds and those with operator backgrounds.
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These comparisons are shown in Figures 7.3, 8.1, and 9.1. The technically
trained respondents found the technical items consistently easier than did
the operators who would be unlikely to use these tasks as part of their
practice. Similarly, the operators found the operations tasks easier than
did the technical respondents, but the technical respondents dominated the
overall estimation demonstrated by the 1:1 ratio between the technical and
overall response. Again, the operations classified respondents found the ad-
ministration tasks easier than did the technically trained respondents, but
again this is recognition that operations staff are more likely to encounter
production logistics as part of their practice than are the technicians.

So what are these statistics useful for? They are necessary to confirm
that although the survey numbers are small in comparison with the size of
the industry population:

• the ranking of items is relatively independent of the sample of cases;

• although there are differences between the perceptions of technical-
based respondents compared with operations-based respondents, the
responses are sufficiently similar to give a consistent response

• the survey responses and the rankings based on the item estimates
triangulate with the data from the survey of available courses and
the industry survey based on the ASCO and ANZSCO job descrip-
tions, the award descriptions and the survey of available jobs to give
a consistent picture of the needs of the industry.

The survey results confirm that there is a role for graduates of diplomas
in some branches of engineering and in production and operations courses.
For most other disciplines, and the higher level skills a degree is the preferred
option. As the third leg of the triangulation of the data the occupational
classifications and samples of job descriptions similarly suggest a role for
those with diplomas in some aspects of the audio industry, but again most
jobs require a degree or equivalent experience.

In the Engineering field, the para-professional staff and graduates from
an apprenticeship with some experience are expected to lay cables; install,
test and maintain equipment; diagnose routine faults; and support engineers
in the development of new products. Professional engineers are responsible
for the design development and manufacture of audio products, and the
specification of small and large systems and the supervision and testing
of the resulting installations. Engineers and scientists with higher degrees
develop specialist products and specify multi-disciplinary systems such as
providing the acoustics design and testing in large-scale venues.
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In the operations and production field, a diploma in “Audio Production”
or similar is a good start, dealing as it does with microphone selection and
placement, signals in a complex system and signal conditioning, and mixing
sounds from many sources into a coherent whole. However degrees in mu-
sic, or the Tonmeister degree which provides both the music and technology
aspects of the production process, are an alternative. Degrees or higher de-
grees typically also contain units addressing the production logistics and
commercial administration which is also a vital part of the development of
commercial products. But these obvious courses are not the only courses
that contain the relevant skill-sets. Courses in Journalism, Library technol-
ogy, and other such courses also have components that cover the basic audio
production skill-set similar to that produced by the appropriate diploma,
including the tasks listed in the lower section in Table 8.1.

The production logistics administration tasks are typically those of the
Producer. As the ASCO job description shows, this is a professional level
occupation requiring a degree and some experience.

10.7 So you want a career in audio?

There are many paths to a career in the audio industry, but none of them
is easy or fast.

Like many creative or arts-based careers, the work is often episodic or
ephemeral, so it is useful to have a substantial career-supporting skill-set
underpinning the experience building process. However, there have been
many people who have created successful careers without the benefit of for-
mal education or training in audio. Generally, these special people are able
to pursue their interest in audio by building their skill-set, expanding on
a hobby in electronics to build a strong technical base, or by expanding
their music practice to include sound recording of their own and others’
performances. This path, though, takes many years before there has been
sufficient experience amassed to become sufficiently competent as a “jour-
neyman” and enter independent practice. One could expect to spend seven
to ten years of experience building before demonstrating competence.

In the technical occupations, it is much harder to enter the industry
without some formal training. However, the training in electronics, com-
puting, telecommunications or networking is much more generic necessarily,
consistent with the scope of the industry, and the rapid pace of technology
change in the industry.

At the lowest level is an apprenticeship in electrical or electronics. The
electrical apprenticeship is associated with a licence to install electrical
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wiring and equipment, and may be extended by a telecommunications ca-
bling licence. Both of these licences are required because of the electri-
cal safety issues involved with working with electricity and the regulations
associated with telecommunications cabling. The graduate electronics ap-
prenticeship may be appropriate training for routine first-line maintenance
in the broader infocommunication industry including the installation, fault
location and restoration of service, and routine equipment assembly and
software maintenance.

The para-professional graduates – that is the graduates of diplomas,
advanced diplomas and associate degrees – broadly in the infocommuni-
cation disciplines will be involved in more difficult and intractable fault
identification and restoration of service, routine maintenance and installa-
tion, and signal distribution and switching in larger enterprise installations.
Para-professionals working in Master Control are responsible for scheduling
and making available central equipment to particular production units in a
large production enterprise, and as such are directly available in assisting
the production by providing technical support. Working with professional
engineers, the para-professionals may also be directly involved in developing
new products, building prototypes, and participating in the preparation of
products for manufacture. Para-professionals can aspire to management re-
sponsibility in technical support departments in large production facilities
or venues.

The role of the professional engineer begins with specification and de-
sign and development of new products, but they are involved in oversee-
ing system wide fault location and service restoration, or designing and
specifying the production process for manufacturing products. In general,
professional engineers will be involved in the design and specification of
large-scale systems in consultation with the production-based clients. In
the system development role, the engineer will develop a close association
with the producers and will develop a broad understanding of the produc-
tion role. With this kind of experience an engineer may aspire to the role
of technical director in a production environment.26

Research, development and consulting broadly in the industry, includ-
ing in large-scale system design and in acoustics, is usually, but not always,
supported with a higher degree in the specialisation in which consulting
services are offered. There are significant cases though where engineers
working on solving a problem of immediate relevance to their current work,

26This is common practice, but is not reflected in the ASCO description of the role of
Technical Director in the Arts discipline. See Page ??. The observation presented here
is consistent with the demographic data in this survey and in the author’s experience.
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or of particular interest to them, have developed expertise and an interna-
tional profile in the industry as an acknowledged expert.

In the content and delivery component of the industry there is a sim-
ilar range of courses and experience that are appropriate for entry to the
industry.

Larger production enterprises, such as radio or television broadcasters,
tend to prefer to take high school graduates with a senior secondary school
certificate into traineeships and train them in their corporate values. Part
of the selection criteria includes demonstrated interest in the industry, and
some expertise obtained through media communication studies. For those
who do not wish to undertake the academic programme in high schools, the
TAFE certificates 3 and 4 are a vocationally biased equivalent to the senior
secondary certificate. The key outcome of this level of training is compe-
tence in the sense of “a sufficiency for living”, so prospective employers are
looking for communication skills, numeracy and a broad understanding of
the industry and a demonstrated interest in some aspect of the industry
supported with a portfolio of projects.

At the para-professional level there is a plethora of courses broadly di-
rected at the vocational elements of media production environment. Courses
in sound recording, film and TV with an audio component, games and sim-
ulations make up the bulk of these courses. The skill-set reported in the
survey includes selecting microphones, operating mixers or digital audio
workstations, signal processing and mixing signals to suit the artistic con-
tent,and diagnosing sound quality issues both in the capture of the signal
and in its processing in the artistic context. However, there is another as-
pect to this craft at para-professional level that is an important vocational
role. In large organisations, such as broadcasters or large concert or confer-
ence venues, there is a multi-functional aspect of the venue. The key role
here is the reconfiguration of the venue to suit the immediate purpose, and
to establish access to specialised central resources as appropriate. These
occupations are more about managing signal distribution (patching, equip-
ment set-up, quality assurance and signal distribution from various parts
of the complex to internal storage or to external programme feeds). While
the skill-base is generally operations, there is an element that must under-
stand the requirements of the technology, including transmission systems
and radio frequency distribution among others. In this content distribution
role, a technical background is as useful as a media production background
. . . in fact, a technician with media production expertise would seem to be
appropriately qualified for this kind of job role.

Professional courses in media production are consistent with the job
roles of the producer/director defined on Page 121, and the occupations
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that lead to this senior administrative role in media production: the editors;
directors of photography; sound designers; and so on. Just as professional
engineers need to build expertise in supervised work as a junior engineer
before entering private practice, so does the media producer/director need
to build expertise in the production team or with small productions before
taking on the journeyman or master roles to lead major production projects
or media production businesses. At this level, although the emphasis is
on the media production process, these job roles also have the production
logistics and commercial viability administration roles as described in the
survey.

So how in this context does one recommend appropriate courses to some-
one aspiring to a career in the audio industry?

Superficially it would seem that the audio industry is just a small part
of the entertainment industry. This view is supported by the Australian
Standard Classification of Occupations, the Australian and New Zealand
Standard Classification of Occupations, and by many of the production
oriented courses. However, the reality is very different!

In fact, as this study shows, audio is a component of many communi-
cations disciplines. The obvious discipline is in the entertainment industry
where audio forms an vital component in all forms of media from broadcast,
sound recording, film and television and games. Audio, though, is part of
the much broader infocommunication industry which provides the carriage
service as well as the entertainment and information media. You will find
audio and multi-media in business communication, in education, libraries
and museums, conference and entertainment venues, music performance
and presentation, simulations, journalism, military and civilian situational
awareness, security and surveillance, medical and industrial imaging using
ultra-sound, and so on.

Within the entertainment industry there is no single career path either.
There are two broad categories of occupation: technology; and content cre-
ation. Within the content creation category there are those engaged in the
production of the media resources, and those who deliver the content on
some kind of carriage service, which includes the distribution of signals in-
side and between large media complexes and on media organisation national
networks, and the transmission or distribution of the media to an audience.
Within the entertainment section of the industry there are large areas of
overlap between these categories as one ascends to the higher levels in the
industry.

So you want a career in audio? There are so many paths to a career in
this industry that an individual prescription is inappropriate. Yet choosing
any path combined with with persistence and perseverance a path will lead
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to some aspect of the audio industry that interests you. Building the nec-
essary expertise through personal interest, self study, and hobby activity is
a precursor to aspiring to seniority in the industry, but this is perhaps the
most difficult path, and only a few very special people ever make it this
way. You can chose the technology path and still become a proficient –
even world renowned – operator. Or a musician can become a technician,
or operator with the appropriate experience and mentors.

Wherever you start your journey, you can expect it to take many years
and to involve both formal and informal study. It will take you to places
that you never dreamed of when you started. You can expect to spend years
gaining the breadth of experience that you need. You can expect to change
career direction many times as the technology and work practices change
and you adapt to the change in technology and social infrastructure.

So where is reliable advice about possible careers in the audio industry
available from? If the dataset in Table 3.3 is correct, there are potentially
many thousands of people directly or indirectly employed in the audio in-
dustry, each of whom will have a different perspective on the possible roles
in the industry and what it takes to achieve pre-eminence in them. If your
interest lies in a career in audio, then it would be a very good start to talk
with a few of them to get some idea what you are in for, and the direction
you should take. Ultimately though, it is your responsibility to decide what
is the right choice for you.
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Current courses 2019

The courses listed below are gathered from many searches of the Victorian
Tertiary Education Guide in January 2019.

The list of search terms is given below in alphabetic order:

• Architecture

• Audio Engineering and Sound Production

• Audio Production

• Computers

• Communications Engineering

• Computer System Engineering

• Creative Arts

• Creative Media

• Electronics Engineering

• Engineering

• Film

• Film Production

• Journalism

• Media Production

• Music

• Network Engineering
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• Physics

• Sound Production

• Television Production

This eclectic list of disciplines seems excessive, but given the diversity
and reach of audio into many related disciplines (see Page xiv) then it would
seem to be reasonable. All of the above disciplines have some component
of them relating to audio, acoustics, music, or media production: some
relating to technical (engineering) occupations; others to creative occupa-
tions; still others with a law or business component relate to the production
administration or logistics parts of the industry.

In reading this list, be aware that while it is comprehensive, it is not
exhaustive: it omits courses that are unlikely to have an audio-related com-
ponent, and many relevant interstate courses. For example, in the archi-
tecture courses those relating to civil engineering or landscape design are
omitted from the list because they are unlikely to have a strong component
in the field of architectural acoustics.

There is also considerable duplication in this list, since the same course
may be listed in many categories in the on-line search. In this list there has
been no attempt to rationalise this list to reduce the redundant listings.

On the other hand, this list contains generalist engineering courses that
would superficially seem to not have any connection with audio, yet the
fundamental mathematics and physics are similar enough to be adapted:
for example, a mechanical or hydraulic system will be described by similar
(analogous) mathematical equations. The courses in the subsection “com-
puters” are those with an engineering or science background: this list has
had business and law applications of computers removed as these courses
are not likely to have sufficient science or engineering focus to be relevant
for audio applications. Courses in engineering will most likely have suffi-
cient components in common with an audio specialisation that they may
still be useful.

Courses in such disciplines as computers, telecommunications and net-
work engineering would seem to be superficially irrelevant to an audio disci-
pline, yet they are now highly relevant. Most of the audio technology is now
digital, and the technologies underpinning storage, digital audio worksta-
tions, and so on are based on computer technologies. Further, the digital
audio streams are based on computer networking or telecommunications
protocols and data streams, perhaps with slight modifications to adapt to
the medium. Networking routers are used for signal distribution throughout
digital facilities.
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When considering a course suitable for entering the audio specialisation
it is incumbent on the potential student to examine the course detail for
suitable content, and to consider the optional units to support the desired
specialisation. One should think carefully about the aspects of the industry
that will interest them, and choose a course that will advance that interest.
It may also be necessary to choose optional units of study within a given
generic course that contribute to the desired skill development.

In the following lists of courses, the section heading is the search term
for the items listed in that VTAC search. The subsection headings are those
in the VTAC search results. The course name is given in italics, followed by
the institution, and the campus or location, and finally the academic level.

Architecture

Architecture

• Architecture Deakin University, Geelong Waterfront Campus, Higher
Ed.

• Architecture Deakin University, Geelong Waterfront Campus, Grad.

• Architectural Design/Architecture Monash University, Caulfield, HE-
Grad.

• Architectural Design/Architecture (Indigenous Entry) Monash Uni-
versity, Caulfield, HE-Grad.

• Architecture RMIT University, City, Higher Ed.

• Architecture/Construction Management Deakin University, Geelong
Waterfront Campus, Higher Ed.

Built Environment and Architecture

• Architecture Swinburne University of Technology, Hawthorn. Higher
Ed

• Building Design - Advanced Diploma Swinburne University of Tech-
nology, Croydon, Hawthorn, VET

• Building and Construction - Diploma Swinburne University of Tech-
nology, Hawthorn, VET
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• Engineering (Honours) Swinburne University of Technology, Hawthorn,
Higher Ed.

• Engineering (Honours)(Professional) Swinburne University of Tech-
nology, Hawthorn, Higher Ed.

• Engineering Practice (Honours) Swinburne University of Technology,
Hawthorn, Higher Ed.

• Interior Architecture (Honours) Swinburne University of Technology,
Hawthorn, Higher Ed.

• Interior Design - Diploma Swinburne University of Technology, Hawthorn,
VET

Design

• Architecture Swinburne University of Technology, Hawthorn, Higher
Ed.

• Building Design - Advanced Diploma Swinburne University of Tech-
nology, Croydon, Hawthorn, VET

• Interior Architecture (Honours) Swinburne University of Technology,
Hawthorn, Higher Ed.

• Interior Design - Diploma Swinburne University of Technology, Hawthorn,
VET

• Design/Architecture University Of Melbourne (The), Parkville, HE-
Grad

Engineering

• Building Design - Advanced Diploma Swinburne University of Tech-
nology, Croydon, Hawthorn, VET

• Building and Construction - Diploma Swinburne University of Tech-
nology, Hawthorn, VET

• Engineering (Honours) Swinburne University of Technology, Hawthorn,
Higher Ed.

• Engineering (Honours)(Professional) Swinburne University of Tech-
nology, Hawthorn, Higher Ed.
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• Engineering Practice (Honours) Swinburne University of Technology,
Hawthorn, Higher Ed.

Indigenous Entry

• Architectural Design/Architecture (Indigenous Entry) Monash Uni-
versity, Caulfield, HE-Grad

Audio Engineering and Sound Production

• Audio Engineering and Sound Production JMC Academy, Brisbane,
Melbourne, Sydney, Higher Ed.

Audio Production

• Audio Engineering & Entertainment Management (Double Degree)
Collarts (Australian College of the Arts), Collingwood - Wellington
Street, Higher Ed.

• Audio Engineering (Diploma/Degree) Collarts (Australian College of
the Arts), Collingwood - Wellington Street, Higher Ed.

• Audio Engineering and Sound Production JMC Academy, Brisbane,
Melbourne, Sydney, Higher Ed.

• Audio Production Melbourne Polytechnic, Fairfield, Prahran, VET

Audio/ Music/ Sound Production

• Audio (Associate Degree) - Post Production/Studio Production SAE
Creative Media Institute, SAE Melbourne, Higher Ed.

• Audio (Bachelor) - Post Production/Studio Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Audio Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

• Music Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne Higher Ed.

• Music Audio Production (Degree) Box Hill Institute, Box Hill, Higher
Ed.
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Communications Engineering

• Electronics and Communications Engineering RMIT University, City,
VET

Engineering

• Electronics and Communications Engineering - Advanced Diploma
Swinburne University of Technology, Hawthorn, VET

• Engineering Technology (Telecommunications) (Degree) Melbourne In-
stitute of Technology, Melbourne, Higher Ed.

• Engineering-Telecommunications (Honours) RMIT University, City,
Higher Ed.

• Engineering-Telecommunications (Honours)/Computer Science RMIT
University, City, Higher Ed.

Information Technology

• Electronics and Communications Engineering - Advanced Diploma
Swinburne University of Technology, Hawthorn, VET

• Physics/Engineering-Telecommunications (Honours) RMIT Univer-
sity, City, Higher Ed.

Computer Engineering

Computer Science

• Engineering (Honours)/Computer Science Monash University Clay-
ton, Higher Ed.

• Computer Systems Engineering RMIT University, City, VET

Engineering

• Computer Systems Technology - Certificate IV/Advanced Diploma Swin-
burne University of Technology, Hawthorn, VET

• Engineering (Honours)/Computer Science Swinburne University of
Technology, Hawthorn, Higher Ed.
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• Engineering (Honours)/Computer Science Monash University, Clay-
ton, Higher Ed.

• Engineering-Computer and Network (Honours) RMIT University, City,
Higher Ed.

• Engineering-Computer and Network (Honours)/Business Management
RMIT University, City, Higher Ed.

• Engineering-Computer and Network (Honours)/Computer Science RMIT
University, City, Higher Ed.

• Engineering-Telecommunications (Honours)/Computer Science RMIT
University, City, Higher Ed.

Information Technology

• Computer Systems Technology - Certificate IV/Advanced Diploma Swin-
burne University of Technology, Hawthorn, VET

• Engineering (Honours)/Computer Science Swinburne University of
Technology, Hawthorn, Higher Ed.

Computer System Engineering

• Computer Systems Engineering RMIT University, City, VET

Engineering

• Computer Systems Technology - Certificate IV/Advanced Diploma Swin-
burne University of Technology, Hawthorn, VET

Information Technology

• Computer Systems Technology - Certificate IV/Advanced Diploma Swin-
burne University of Technology, Hawthorn, VET

Computers

No courses found.
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Creative Arts

• Animation 3D JMC Academy Brisbane, Melbourne, Sydney Higher
Ed.

Arts

• Arts Victoria University, Footscray, Park, Higher Ed.

• Digital Media (Master) Victoria University, City, Flinders, Grad.

• Education (P-12) - Visual Arts Victoria University, Footscray, Park,
Higher Ed.

• Graphic Design (Diploma) Victoria University, Footscray, Nicholson,
VET

• Screen Media Victoria University, Footscray, Park, Higher Ed.

• Visual Arts Victoria University, Footscray, Nicholson, VET

Communication

• Arts Victoria University, Footscray, Park, Higher Ed.

• Creative Arts Australian Catholic University, Melbourne, Higher Ed.

Creative Arts

• Arts Victoria University, Footscray, Park, Higher Ed.

• Digital Media (Master) Victoria University, City, Flinders, Grad.

• Education (P-12) – Visual Arts Victoria University, Footscray, Park,
Higher Ed.

• Graphic Design (Diploma) Victoria University, Footscray, Nicholson,
VET

• Screen Media Victoria University, Footscray, Park, Higher Ed.

• Sound Production Victoria University, Footscray, Nicholson, VET

• Visual Arts Victoria University, Footscray, Nicholson, VET
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• Creative Arts (Screen, Theatre and Writing) La Trobe University,
Bendigo, Melbourne, Higher Ed.

• Creative Arts (Visual Arts) La Trobe University, Bendigo, Mildura,
Higher Ed.

• Creative Writing RMIT University, City, Higher Ed.

• Drama Deakin University, Melbourne Burwood Campus, Higher Ed.

Education and Teaching

• Education (P-12) – Visual Arts Victoria University, Footscray, Park,
Higher Ed.

• Film and Television Production JMC Academy, Brisbane, Melbourne,
Sydney, Higher Ed.

• Games Design JMC Academy, Brisbane, Melbourne, Sydney, Higher
Ed.

Information Technology

• Screen Media Victoria University, Footscray, Park, Higher Ed.

Music

• Sound Production Victoria University, Footscray, Nicholson, VET

• Photography Deakin University, Geelong Waterfront Campus, Mel-
bourne Burwood Campus, Higher Ed.

• Visual Arts Deakin University, Geelong Waterfront Campus, Mel-
bourne Burwood Campus, Higher Ed.

Creative Media

Animation

• 3D Animation (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

• Animation (Associate Degree) - Character Animation/3D Modelling
SAE Creative Media Institute, SAE Melbourne, Higher Ed.
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• Animation (Bachelor) - Character Animation/3D Modelling/Visual
Effects SAE Creative Media Institute, SAE Melbourne, Higher Ed.

Arts

• Digital Media (Master) Victoria University, City, Flinders, Grad.

• Screen Media Victoria University, Footscray, Park, Higher Ed.

Audio/ Music/ Sound Production

• Audio (Associate Degree) - Post Production/Studio Production SAE
Creative Media Institute, SAE Melbourne, Higher Ed.

• Audio (Bachelor) - Post Production/Studio Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Audio Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

• Music Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

Creative Arts

• Digital Media (Master) Victoria University, City, Flinders, Grad.

• Screen Media Victoria University, Footscray, Park, Higher Ed.

Design/ Graphic Design

• Design (Associate Degree) - Graphic Design SAE Creative Media In-
stitute, SAE Melbourne, Higher Ed.

• Design (Bachelor) - Graphic Design SAE Creative Media Institute,
SAE Melbourne, Higher Ed.

• Graphic Design (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.
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Film

• Film (Associate Degree) - Post Production/Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Film (Bachelor) - Post Production/Production SAE Creative Media
Institute, SAE Melbourne, Higher Ed.

• Film (Diploma) SAE Creative Media Institute, SAE Melbourne, Higher
Ed.

Games Development

• Augmented and Virtual Reality (Diploma) SAE Creative Media Insti-
tute, SAE Melbourne, Higher Ed.

• Game Development (Diploma) SAE Creative Media Institute, SAE
Melbourne, Higher Ed.

• Games Development (Associate Degree)- Games Design/Games Pro-
gramming SAE Creative Media Institute, SAE Melbourne, Higher
Ed.

• Games Development (Bachelor) - Games Design/Games Program-
ming SAE Creative Media Institute, SAE Melbourne, Higher Ed.

Information Technology

• Screen Media Victoria University, Footscray, Park, Higher Ed.

Postgraduate Degree Programs

• Creative Industries (Graduate Certificate) SAE Creative Media Insti-
tute, SAE Online, Grad.

• Creative Industries (Graduate Diploma) SAE Creative Media Insti-
tute, SAE Online, Grad.

• Creative Industries (Master) SAE Creative Media Institute, SAE On-
line, Grad.
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Electronics Engineering

• Electronics and Communications Engineering RMIT University, City,
VET

Engineering

• Electronics and Communications Engineering - Advanced Diploma
Swinburne University of Technology, Hawthorn, VET

• Engineering - Electrical and Electronics Deakin University Cloud Cam-
pus, Geelong Waurn Ponds Campus, Melbourne Burwood Campus,
Higher Ed.

Information Technology

• Electronics and Communications Engineering - Advanced Diploma
Swinburne University of Technology, Hawthorn, VET

Engineering

Architecture

• Civil Engineering (Honours)/Architectural Design Monash Univer-
sity, Clayton, Higher Ed.

Arts

• Engineering (Honours)/Arts Monash University, Clayton, Higher Ed.

• Audio Engineering & Entertainment Management (Double Degree)
Collarts (Australian College of the Arts), Collingwood - Wellington
Street, Higher Ed.

• Audio Engineering (Diploma/Degree) Collarts (Australian College of
the Arts), Collingwood - Wellington Street, Higher Ed.

• Audio Engineering and Sound Production JMC Academy, Brisbane,
Melbourne, Sydney, Higher Ed.

• Bachelor of Software Engineering (Game Programing) Torrens Uni-
versity Australia, Melbourne, Online, Higher Ed.
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Biomedical Science

• Engineering (Honours)/Biomedical Science Monash University, Clay-
ton, Higher Ed.

• Biomedicine/Engineering University Of Melbourne (The), Parkville,
HE-Grad.

Built Environment and Architecture

• Building Design - Advanced Diploma Swinburne University of Tech-
nology, Croydon, Hawthorn, VET

• Building and Construction - Diploma Swinburne University of Tech-
nology, Hawthorn, VET

• Engineering (Honours) Swinburne University of Technology, Hawthorn,
Higher Ed.

• Engineering (Honours)(Professional) Swinburne University of Tech-
nology, Hawthorn, Higher Ed.

• Engineering Practice (Honours) Swinburne University of Technology
Hawthorn Higher Ed.

Computer Science

• Engineering (Honours)/Computer Science Monash University, Clay-
ton, Higher Ed.

• Computer Systems Engineering RMIT University, City, VET

Design

• Mechanical Engineering (Honours)/Industrial Design Monash Uni-
versity, Clayton, Higher Ed.

• Building Design - Advanced Diploma Swinburne University of Tech-
nology, Croydon, Hawthorn, VET

• Engineering (Honours)/Innovation and Design Swinburne University
of Technology, Hawthorn, Higher Ed.
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Design & Technology

• Bachelor of Software Engineering (Artificial Intelligence) Torrens Uni-
versity Australia, Melbourne, Higher Ed.

• Bachelor of Software Engineering (Cloud Computing) Torrens Uni-
versity Australia, Melbourne, Higher Ed.

• Design/Engineering University Of Melbourne (The), Parkville, HE-
Grad.

• Electronics and Communications Engineering RMIT University, City,
VET

Engineering

• Building Design - Advanced Diploma Swinburne University of Tech-
nology, Croydon, Hawthorn, VET

• Computer Systems Technology - Certificate IV/Advanced Diploma Swin-
burne University of Technology, Hawthorn, VET

• Electronics and Communications Engineering - Advanced Diploma
Swinburne University of Technology, Hawthorn, VET

• Engineering (Honours) Swinburne University of Technology, Hawthorn,
Higher Ed.

• Engineering (Honours)(Professional) Swinburne University of Tech-
nology, Hawthorn, Higher Ed.

• Engineering (Honours)/Computer Science Swinburne University of
Technology, Hawthorn, Higher Ed.

• Engineering (Honours)/Innovation and Design Swinburne University
of Technology, Hawthorn, Higher Ed.

• Engineering (Honours)/Innovation and Design Swinburne University
of Technology, Hawthorn, Higher Ed.

• Engineering (Honours)/Science Swinburne University of Technology,
Hawthorn, Higher Ed.

• Engineering (UniLink) - Diploma Swinburne University of Technol-
ogy, Hawthorn, Higher Ed.
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• Engineering (UniLink) - Diploma / Engineering (Honours) - Degree
Swinburne University of Technology, Hawthorn, Higher Ed.

• Engineering - Associate Degree Swinburne University of Technology,
Hawthorn, Higher Ed.

• Engineering - Associate Degree Swinburne University of Technology,
Hawthorn, Higher Ed.

• Engineering Practice (Honours) Swinburne University of Technology,
Hawthorn, Higher Ed.

• Engineering Technology - Electrical - Advanced Diploma Swinburne
University of Technology, Hawthorn, VET

• Engineering Technology - Mechanical - Advanced Diploma Swinburne
University of Technology, Hawthorn, VET

• Aerospace Engineering (Honours) Monash University, Clayton, Higher
Ed.

• Civil Engineering (Honours)/Architectural Design Monash Univer-
sity, Clayton, Higher Ed.

• Engineering (Honours) Monash University, Clayton, Higher Ed.

• Engineering (Honours) - Masters Accelerated Pathway Monash Uni-
versity, Clayton, Higher Ed.

• Engineering (Honours)/Arts Monash University, Clayton, Higher Ed.

• Engineering (Honours)/Biomedical Science Monash University, Clay-
ton, Higher Ed.

• Engineering (Honours)/Computer Science Monash University, Clay-
ton, Higher Ed.

• Engineering (Honours)/Information Technology Monash University,
Clayton, Higher Ed.

• Engineering (Honours)/Science Monash University, Clayton, Higher
Ed.

• Mechanical Engineering (Honours)/Industrial Design Monash Uni-
versity, Clayton, Higher Ed.
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• Software Engineering (Honours) Monash University, Clayton, Higher
Ed.

• Engineering Deakin College, Geelong, Waurn Ponds Campus, Higher
Ed.

• Engineering La Trobe College Australia, Melbourne (Bundoora), Higher
Ed.

• Engineering Monash College, Clayton, Higher Ed.

• Building Design (Degree) Victoria University, Footscray, Park, Higher
Ed.

• Engineering (Diploma) Victoria University, City, Flinders, Higher Ed.

• Engineering - Architectural Engineering (Honours) Victoria Univer-
sity, Footscray, Park, Higher Ed.

• Engineering - Electrical and Electronic Engineering (Honours) Victo-
ria University, Footscray, Park, Higher Ed.

• Engineering - Mechanical Engineering (Honours) Victoria University,
Footscray, Park, Higher Ed.

• Engineering (Associate Degree) CQUniversity, Online, Higher Ed.

• Engineering (Diploma) / Engineering Honours (Industrial) (Degree)
La Trobe College Australia, Melbourne, (Bundoora), Higher Ed.

• Engineering (Honours) CQUniversity, Online, Higher Ed.

• Engineering (Information Technology) Monash College, Clayton, Higher
Ed.

• Engineering - Electrical and Electronics Deakin University, Cloud
Campus, Geelong Waurn Ponds Campus, Melbourne Burwood Cam-
pus, Higher Ed.

• Engineering - Software Deakin University, Cloud Campus, Melbourne
Burwood Campus, Higher Ed.

• Engineering Honours (Industrial) La Trobe University, Bendigo, Mel-
bourne, Higher Ed.

• Engineering Studies (VET) Federation University Australia, SMB,
VET
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• Engineering Technology (Associate Degree) RMIT University, City,
Higher Ed.

• Engineering Technology (Telecommunications) (Degree) Melbourne In-
stitute of Technology, Melbourne, Higher Ed.

• Engineering Technology, Mechanical and Manufacturing Chisholm In-
stitute, Dandenong, Higher Ed.

• Engineering Technology-Electrical (Advanced Diploma) RMIT Uni-
versity, City, VET

• Engineering-Advanced Manufacturing and Mechatronics (Honours) RMIT
University, City / Bundoora, Higher Ed.

• Engineering-Advanced Manufacturing and Mechatronics (Honours)/International
Business RMIT University City / Bundoora, Higher Ed.

• Engineering-Biomedical (Honours) RMIT University, City / Bundoora,
Higher Ed.

• Engineering-Computer and Network (Honours) RMIT University, City,
Higher Ed.

• Engineering-Computer and Network (Honours)/Business Management
RMIT University, City, Higher Ed.

• Engineering-Computer and Network (Honours)/Computer Science RMIT
University, City, Higher Ed.

• Engineering-Electrical (Honours) RMIT University, City, Higher Ed.

• Engineering-Electrical (Honours)/Business Management RMIT Uni-
versity, City, Higher Ed.

• Engineering-Electrical and Electronic (Honours) RMIT University,
City, Higher Ed.

• Engineering-Electrical and Electronic (Honours)/Business Manage-
ment RMIT University, City, Higher Ed.

• Engineering-Electrical and Electronic (Honours)/Entrepreneurship RMIT
University, City, Higher Ed.

• Engineering-Electrical and Electronic (Honours)/International Busi-
ness RMIT University, City, Higher Ed.

305



Appendix A: 2019 Schools and courses

• Engineering-Mechanical (Honours) RMIT University, City / Bun-
doora, Higher Ed.

• Engineering-Mechanical (Honours)/Biotechnology RMIT University,
City / Bundoora, Higher Ed.

• Engineering-Mechanical (Honours)/Industrial Design (Honours) RMIT
University, City / Bundoora, Higher Ed.

• Engineering-Technical (VET) Federation University Australia, SMB,
VET

• Engineering-Telecommunications (Honours) RMIT University, City,
Higher Ed.

• Engineering-Telecommunications (Honours)/Computer Science RMIT
University, City, Higher Ed.

Information Technology

• Computer Systems Technology - Certificate IV/Advanced Diploma Swin-
burne University of Technology, Hawthorn, VET

• Electronics and Communications Engineering - Advanced Diploma
Swinburne University of Technology, Hawthorn, VET

• Engineering (Honours)/Computer Science Swinburne University of
Technology, Hawthorn, Higher Ed.

• Engineering (Honours)/Information Technology Monash University,
Clayton, Higher Ed.

Science

• Engineering (Honours)/Science Monash University, Clayton, Higher
Ed.

• Engineering (Honours)/Science Swinburne University of Technology,
Hawthorn, Higher Ed.

• Science/Engineering University Of Melbourne (The), Parkville, HE-
Grad.

• Software Engineering RMIT University, City, Higher Ed.
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Film

3D Animation & VFX for Film

• 3D Animation Foundations (Certificate II) Academy of Interactive
Entertainment, Melbourne Campus, VET

• Graduate Innovation Program (Graduate Diploma) Academy of In-
teractive Entertainment, Melbourne Campus, HE-Grad.

• Screen and Media (Animation)(Advanced Diploma) Academy of In-
teractive Entertainment, Adelaide Campus, Canberra Campus, Mel-
bourne Campus, Online Campus, Sydney Campus, VET

• Screen and Media (Diploma) Academy of Interactive Entertainment,
Adelaide Campus, Canberra Campus, Melbourne Campus, Online
Campus, Sydney Campus, VET

Film

• Film (Associate Degree) - Post Production/Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Film (Bachelor) - Post Production/Production SAE Creative Media
Institute, SAE Melbourne, Higher Ed.

• Film (Diploma) SAE Creative Media Institute, SAE Melbourne, Higher
Ed.

Film and Television

• Animation Swinburne University of Technology, Hawthorn, Higher
Ed.

• Animation - Diploma/Advanced Diploma Swinburne University of
Technology, Hawthorn, VET

• Film and Television (Honours) Swinburne University of Technology,
Hawthorn, Higher Ed

• Film and Television - Diploma/Advanced Diploma Swinburne Univer-
sity of Technology, Hawthorn, VET

• Screen Production Swinburne University of Technology, Hawthorn,
Higher Ed.
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• Screen and Media - Certificate IV Swinburne University of Technol-
ogy, Hawthorn, VET

• Film and Television Production Footscray City Films / Footscray City
College, Footscray City Films, VET

• Film and Television Production JMC Academy, Brisbane, Melbourne,
Sydney, Higher Ed.

• Film, Television and Animation Deakin College Melbourne, Burwood
Campus, Higher Ed.

• Film, Television and Animation Deakin University Melbourne, Bur-
wood Campus, Higher Ed.

• Filmmaking & Photography LCI Melbourne, Melbourne, Higher Ed.

• Fine Arts (Film and Television) University Of Melbourne (The), South-
bank, Higher Ed.

Game Art and Animation

• 3D Animation Foundations (Certificate II) Academy of Interactive
Entertainment, Melbourne Campus, VET

• Graduate Innovation Program (Graduate Diploma) Academy of In-
teractive Entertainment, Melbourne Campus, HE-Grad.

Game Design and Production

• Graduate Innovation Program (Graduate Diploma) Academy of In-
teractive Entertainment, Melbourne Campus, HE-Grad.

Game Programming

• Graduate Innovation Program (Graduate Diploma) Academy of In-
teractive Entertainment, Melbourne Campus, HE-Grad.

Games and Animation

• Animation Swinburne University of Technology, Hawthorn, Higher
Ed.
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• Animation - Diploma/Advanced Diploma Swinburne University of
Technology, Hawthorn, VET

• Screen Production Swinburne University of Technology, Hawthorn,
Higher Ed.

• Screen and Media - Certificate IV Swinburne University of Technol-
ogy, Hawthorn, VET

• Interactive Media - with a focus on Film & Video (Degree) Academy of
Information Technology, Academy of Information Technology, Higher
Ed.

• Screen and Media (Film and Television Production) RMIT University,
City, VET

• Screen and Media (Short Film) Holmesglen, Waverley, VET

Film Production

3D Animation & VFX For Film

• Graduate Innovation Program (Graduate Diploma) Academy of In-
teractive Entertainment, Melbourne Campus, HE-Grad.

Film

• Film (Associate Degree) - Post Production/Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Film (Bachelor) - Post Production/Production SAE Creative Media
Institute, SAE Melbourne, Higher Ed.

Film and Television

• Screen Production Swinburne University of Technology, Hawthorn,
Higher Ed.

• Film and Television Production Footscray City Films / Footscray City
College, Footscray City Films, VET

• Film and Television Production JMC Academy, Brisbane, Melbourne,
Sydney, Higher Ed.
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Game Art and Animation

• Graduate Innovation Program (Graduate Diploma) Academy of In-
teractive Entertainment, Melbourne Campus, HE-Grad

Game Design and Production

• Graduate Innovation Program (Graduate Diploma) Academy of In-
teractive Entertainment, Melbourne Campus, HE-Grad.

Game Programming

• Graduate Innovation Program (Graduate Diploma) Academy of In-
teractive Entertainment, Melbourne Campus, HE-Grad.

Games and Animation

• Screen Production Swinburne University of Technology, Hawthorn,
Higher Ed.

• Screen and Media (Film and Television Production) RMIT University,
City, VET

Journalism

• Entertainment Journalism Collarts (Australian College of the Arts),
Melbourne CBD, Higher Ed.

• Journalism Deakin University Cloud Campus, Geelong Waurn Ponds
Campus, Melbourne Burwood Campus, Higher Ed.

• Journalism RMIT University, City Higher Ed.

• Journalism (Degree) Macleay College, City, Higher Ed.

• Journalism (Diploma) Macleay College, City, Higher Ed.

• Media and Communication (Journalism) La Trobe University, Mel-
bourne, Higher Ed.

• Media and Communication (Sport Journalism) La Trobe University,
Melbourne, Higher Ed.

310



Appendix A: 2019 Schools and courses

• Media and Communications (Diploma) / Media and Communication
(Degree) La Trobe College Australia, Melbourne (Bundoora), Higher
Ed.

• Media and Communications (Diploma) Media and Communication
(Journalism) (Degree) La Trobe College Australia, Melbourne (Bun-
doora), Higher Ed.

• Photography (Commercial/Art/Photojournalism) (Degree) Photogra-
phy Studies College (Melbourne), Melbourne, Higher Ed.

Media Production

Audio/Music/Sound Production

• Audio (Associate Degree) - Post Production/Studio Production SAE
Creative Media Institute, SAE Melbourne, Higher Ed.

• Audio (Bachelor) - Post Production/Studio Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Audio Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

• Music Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

Film

• Film (Associate Degree) - Post Production/Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Film (Bachelor) - Post Production/Production SAE Creative Media
Institute, SAE Melbourne, Higher Ed.

• Film and Television Production Footscray City Films / Footscray City
College, Footscray City Films, VET

Game Art and Animation

• Game Art Foundations (Certificate III) Academy of Interactive En-
tertainment, Melbourne Campus, VET
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Game Design and Production

• Game Art Foundations (Certificate III) Academy of Interactive En-
tertainment, Melbourne Campus, VET

• Game Design and Production (Diploma) Academy of Interactive En-
tertainment, Adelaide Campus, Canberra Campus, Melbourne Cam-
pus, Online Campus, Sydney Campus, VET

• Media Production Australian Catholic University, Melbourne, Higher
Ed.

• Screen and Media (Film and Television Production) RMIT University,
City, VET

• Screen and Media (Television Production) RMIT University, City,
VET

Music

Arts

• Arts/Music Monash University, Clayton, Higher Ed.

• Music Victoria University, Footscray, Park, Higher Ed.

• Performance Victoria University, Footscray, Nicholson, VET

• Audio Production Melbourne Polytechnic, Fairfield, Prahran, VET

Audio/Music/Sound Production

• Audio (Associate Degree) - Post Production/Studio Production SAE
Creative Media Institute, SAE Melbourne, Higher Ed.

• Audio (Bachelor) - Post Production/Studio Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Audio Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

• Music Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.
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Commerce

• Commerce/Music Monash University, Clayton, Higher Ed.

• Contemporary Performance Practice (formerly Acting and Music The-
atre) Federation University Australia, Camp Street, Higher Ed.

Creative Arts

• Sound Production Victoria University, Footscray, Nicholson, VET

Education

• Primary Education (Honours)/Music Monash University, Clayton,
Higher Ed.

• Secondary Education (Honours)/Music Monash University, Clayton,
Higher Ed.

Education and Teaching

• Education (P-12) Victoria University, Footscray, Park, Higher Ed.

• Education Studies (Diploma) Victoria University, Footscray, Nichol-
son, Werribee, Higher Ed.

• Fine Arts (Music Theatre) University Of Melbourne (The), South-
bank, Higher Ed.

Laws

• Laws (Honours)/Music Monash University, Clayton, Higher Ed.

• Music Australian Guild of Music Education, Kooyong, VET

• Music University Of Melbourne (The), Parkville, Higher Ed.

Music

• Arts/Music Monash University, Clayton, Higher Ed.

• Commerce/Music Monash University, Clayton, Higher Ed.

• Laws (Honours)/Music Monash University, Clayton, Higher Ed.
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• Music Monash University, Clayton, Higher Ed.

• Primary Education (Honours)/Music Monash University, Clayton,
Higher Ed.

• Science/Music Monash University, Clayton, Higher Ed.

• Secondary Education (Honours)/Music Monash University, Clayton,
Higher Ed.

• Education (P-12) Victoria University, Footscray, Park, Higher Ed.

• Education Studies (Diploma) Victoria University, Footscray, Nichol-
son, Werribee, Higher Ed.

• Music Victoria University, Footscray, Park, Higher Ed.

• Performance Victoria University, Footscray, Nicholson, VET

• Sound Production Victoria University, Footscray, Nicholson, VET

• Music (Chancellor’s Scholars) University Of Melbourne (The), Parkville,
Higher Ed.

• Music (Degree) Australian Guild of Music Education, Kooyong, Higher
Ed.

• Music (Degree) Melbourne Polytechnic, Fairfield, Higher Ed.

• Music (Songwriting) JMC Academy, Brisbane, Melbourne, Sydney,
Higher Ed.

• Music Audio Production (Degree) Box Hill Institute, Box Hill, Higher
Ed.

• Music Business (Degree) Box Hill Institute, Box Hill, Higher Ed.

• Music Composition (Degree) Box Hill Institute, Box Hill, Higher Ed.

• Music Industry Northern College of the Arts and Technology, North-
ern College of the Arts and Technology, VET

• Music Industry RMIT University, City, Higher Ed.

• Music Industry (Advanced Diploma) Abbey Road Institute, Melbourne,
VET
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• Music Industry (Sound Production) (Diploma) RMIT University, City,
VET

• Music Industry (Specialising in Hip Hop) Box Hill Institute, Box Hill,
VET

• Music Instrument Making Northern College of the Arts and Technol-
ogy, Northern College of the Arts and Technology, VET

• Music Performance & Entertainment Management (Double Degree)
Collarts (Australian College of the Arts), Collingwood - Wellington
Street, Higher Ed.

• Music Performance (Degree) Box Hill Institute, Box Hill, Higher Ed.

• Music Performance (Diploma) Box Hill Institute, Box Hill, VET

• Music Performance (Diploma/Degree) Collarts (Australian College of
the Arts), Collingwood - Wellington Street, Higher Ed.

• Music Performance, Contemporary JMC Academy, Brisbane, Mel-
bourne, Sydney, Higher Ed.

• Music Performance, Contemporary (Certificate IV) Melbourne Poly-
technic, Fairfield, Prahran, VET

• Music Performance, Contemporary (Diploma/Advanced Diploma) Mel-
bourne Polytechnic, Fairfield, Prahran, VET

• Music Production Melbourne Polytechnic, Fairfield, Prahran, VET

• Music Production (Diploma/Degree) Collarts (Australian College of
the Arts), Collingwood - Wellington Street, Higher Ed.

• Music/Law University Of Melbourne (The), Parkville / Southbank,
HE-Grad.

• Music/Teaching University Of Melbourne (The), Parkville / South-
bank, HE-Grad.

Science

• Science/Music Monash University, Clayton. Higher Ed.

• Songwriting and Music Production (Degree) Melbourne Polytechnic,
Fairfield, Higher Ed.

• Sound Production Melbourne Polytechnic, Fairfield, Prahran, VET
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Network Engineering

• Engineering-Computer and Network (Honours) RMIT University, City,
Higher Ed.

• Engineering-Computer and Network (Honours)/Business Management
RMIT University, City, Higher Ed.

• Engineering-Computer and Network (Honours)/Computer Science RMIT
University, City, Higher Ed.

Physics

• Physics/Engineering-Telecommunications (Honours) RMIT Univer-
sity, City, Higher Ed.

• Science (Physics) RMIT University, City, Higher Ed.

• Science (Physics) - Dean’s Scholar Program (Honours) RMIT Uni-
versity, City, Higher Ed.

• Science (Physics) / Business Management RMIT University, City,
Higher Ed.

Sound Production

• Audio Engineering and Sound Production JMC Academy, Brisbane,
Melbourne, Sydney, Higher Ed.

Audio/ Music/ Sound Production

• Audio (Associate Degree) - Post Production/Studio Production SAE
Creative Media Institute, SAE Melbourne, Higher Ed.

• Audio (Bachelor) - Post Production/Studio Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Audio Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

• Music Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.
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Creative Arts

• Sound Production Victoria University, Footscray, Nicholson, VET

Music

• Sound Production Victoria University, Footscray, Nicholson, VET

• Music Industry (Sound Production) (Diploma) RMIT University, City,
VET

• Sound Production Melbourne Polytechnic, Fairfield, Prahran, VET

• Sound Production (Degree) Box Hill Institute, Box Hill, Higher Ed.

Television Production

Film and Television

• Screen Production Swinburne University of Technology, Hawthorn,
Higher Ed.

• Film and Television Production Footscray City Films / Footscray City
College, Footscray City Films, VET

• Film and Television Production JMC Academy, Brisbane, Melbourne,
Sydney, Higher Ed.

Games and Animation

• Screen Production Swinburne University of Technology, Hawthorn,
Higher Ed.

• Screen and Media (Film and Television Production) RMIT University,
City, VET

• Screen and Media (Television Production) RMIT University, City,
VET
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Current courses 2020

The courses listed below are gathered from many searches of the Victorian
Tertiary Education Guide in January 2019.

The list of search terms is given below in alphabetic order:

• Architecture

• Audio Engineering and Sound Production

• Audio Production

• Computers

• Communications Engineering

• Computer System Engineering

• Creative Arts

• Creative Media

• Electronics Engineering

• Engineering

• Film

• Film Production

• Journalism

• Media Production

• Music

• Network Engineering
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• Physics

• Sound Production

• Television Production

This eclectic list of disciplines seems excessive, but given the diversity
and reach of audio into many related disciplines (see Page xiv) then it would
seem to be reasonable. All of the above disciplines have some component
of them relating to audio, acoustics, music, or media production: some
relating to technical (engineering) occupations; others to creative occupa-
tions; still others with a law or business component relate to the production
administration or logistics parts of the industry.

In reading this list, be aware that while it is comprehensive, it is not
exhaustive: it omits courses that are unlikely to have an audio-related com-
ponent, and many relevant interstate courses. For example, in the archi-
tecture courses those relating to civil engineering or landscape design are
omitted from the list because they are unlikely to have a strong component
in the field of architectural acoustics.

There is also considerable duplication in this list, since the same course
may be listed in many categories in the on-line search. In this list there has
been no attempt to rationalise this list to reduce the redundant listings.

On the other hand, this list contains generalist engineering courses that
would superficially seem to not have any connection with audio, yet the
fundamental mathematics and physics are similar enough to be adapted:
for example, a mechanical or hydraulic system will be described by similar
(analogous) mathematical equations. The courses in the subsection “com-
puters” are those with an engineering or science background: this list has
had business and law applications of computers removed as these courses
are not likely to have sufficient science or engineering focus to be relevant
for audio applications. Courses in engineering will most likely have suffi-
cient components in common with an audio specialisation that they may
still be useful.

Courses in such disciplines as computers, telecommunications and net-
work engineering would seem to be superficially irrelevant to an audio disci-
pline, yet they are now highly relevant. Most of the audio technology is now
digital, and the technologies underpinning storage, digital audio worksta-
tions, and so on are based on computer technologies. Further, the digital
audio streams are based on computer networking or telecommunications
protocols and data streams, perhaps with slight modifications to adapt to
the medium. Networking routers are used for signal distribution throughout
digital facilities.
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When considering a course suitable for entering the audio specialisation
it is incumbent on the potential student to examine the course detail for
suitable content, and to consider the optional units to support the desired
specialisation. One should think carefully about the aspects of the industry
that will interest them, and choose a course that will advance that interest.
It may also be necessary to choose optional units of study within a given
generic course that contribute to the desired skill development.

In the following lists of courses, the section heading is the search term
for the items listed in that VTAC search. The subsection headings are those
in the VTAC search results. The course name is given in italics, followed by
the institution, and the campus or location, and finally the academic level.

Architecture

Architecture

• Architecture Deakin University, Geelong Waterfront Campus, Higher
Ed.

• Architecture Deakin University, Geelong Waterfront Campus, Grad.

• Architectural Design/Architecture Monash University, Caulfield, HE-
Grad.

• Architectural Design/Architecture (Indigenous Entry) Monash Uni-
versity, Caulfield, HE-Grad.

• Architecture RMIT University, City, Higher Ed.

• Architecture/Construction Management Deakin University, Geelong
Waterfront Campus, Higher Ed.

Built Environment and Architecture

• Architecture Swinburne University of Technology, Hawthorn. Higher
Ed

• Building Design - Advanced Diploma Swinburne University of Tech-
nology, Croydon, Hawthorn, VET

• Building and Construction - Diploma Swinburne University of Tech-
nology, Hawthorn, VET
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• Engineering (Honours) Swinburne University of Technology, Hawthorn,
Higher Ed.

• Engineering (Honours)(Professional) Swinburne University of Tech-
nology, Hawthorn, Higher Ed.

• Engineering Practice (Honours) Swinburne University of Technology,
Hawthorn, Higher Ed.

• Interior Architecture (Honours) Swinburne University of Technology,
Hawthorn, Higher Ed.

• Interior Design - Diploma Swinburne University of Technology, Hawthorn,
VET

Design

• Architecture Swinburne University of Technology, Hawthorn, Higher
Ed.

• Building Design - Advanced Diploma Swinburne University of Tech-
nology, Croydon, Hawthorn, VET

• Interior Architecture (Honours) Swinburne University of Technology,
Hawthorn, Higher Ed.

• Interior Design - Diploma Swinburne University of Technology, Hawthorn,
VET

• Design/Architecture University of Melbourne (The), Parkville, HE-
Grad

Engineering

• Building Design - Advanced Diploma Swinburne University of Tech-
nology, Croydon, Hawthorn, VET

• Building and Construction - Diploma Swinburne University of Tech-
nology, Hawthorn, VET

• Engineering (Honours) Swinburne University of Technology, Hawthorn,
Higher Ed.

• Engineering (Honours)(Professional) Swinburne University of Tech-
nology, Hawthorn, Higher Ed.
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Indigenous Entry

• Architectural Design/Architecture (Indigenous Entry) Monash Uni-
versity, Caulfield, HE-Grad

Audio Engineering and Sound Production

• Audio Engineering and Sound Production JMC Academy, Brisbane,
Melbourne, Sydney, Higher Ed.

Audio Production

• Audio Engineering & Entertainment Management (Double Degree)
Collarts (Australian College of the Arts), Collingwood - Wellington
Street, Higher Ed.

• Audio Engineering (Diploma/Degree) Collarts (Australian College of
the Arts), Collingwood - Wellington Street, Higher Ed.

• Audio Engineering and Sound Production JMC Academy, Brisbane,
Melbourne, Sydney, Higher Ed.

• Audio Production Melbourne Polytechnic, Fairfield, Prahran, VET

Audio/ Music/ Sound Production

• Audio (Associate Degree) - Post Production/Studio Production SAE
Creative Media Institute, SAE Melbourne, Higher Ed.

• Audio (Bachelor) - Post Production/Studio Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Audio Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

• Music Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne Higher Ed.

• Music Audio Production (Degree) Box Hill Institute, Box Hill, Higher
Ed.
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Communications Engineering

• Electronics and Communications Engineering RMIT University, City,
VET

Engineering

• Electronics and Communications Engineering - Advanced Diploma
Swinburne University of Technology, Hawthorn, VET

• Engineering Technology (Telecommunications) (Degree) Melbourne In-
stitute of Technology, Melbourne, Higher Ed.

• Engineering-Telecommunications (Honours) RMIT University, City,
Higher Ed.

• Engineering-Telecommunications (Honours)/Computer Science RMIT
University, City, Higher Ed.

Information Technology

• Electronics and Communications Engineering - Advanced Diploma
Swinburne University of Technology, Hawthorn, VET

• Physics/Engineering-Telecommunications (Honours) RMIT Univer-
sity, City, Higher Ed.

Computer Engineering

Computer Science

• Engineering (Honours)/Computer Science Monash University Clay-
ton, Higher Ed.

• Computer Systems Engineering RMIT University, City, VET

Engineering

• Engineering (Honours)/Computer Science Swinburne University of
Technology, Hawthorn, Higher Ed.

• Engineering (Honours)/Computer Science Monash University, Clay-
ton, Higher Ed.
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• Engineering-Computer and Network (Honours) RMIT University, City,
Higher Ed.

• Engineering-Computer and Network (Honours)/Business Management
RMIT University, City, Higher Ed.

• Engineering-Computer and Network (Honours)/Computer Science RMIT
University, City, Higher Ed.

• Engineering-Telecommunications (Honours)/Computer Science RMIT
University, City, Higher Ed.

Information Technology

• Engineering (Honours)/Computer Science Swinburne University of
Technology, Hawthorn, Higher Ed.

Computer System Engineering

• Computer Systems Engineering RMIT University, City, VET

Computers

No courses found.

Creative Arts

• Animation 3D JMC Academy Brisbane, Melbourne, Sydney Higher
Ed.

Arts

• Arts Victoria University, Footscray, Park, Higher Ed.

• Digital Media (Master) Victoria University, City, Flinders, Grad.

• Education (P-12) - Visual Arts Victoria University, Footscray, Park,
Higher Ed.

• Graphic Design (Diploma) Victoria University, Footscray, Nicholson,
VET
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• Screen Media Victoria University, Footscray, Park, Higher Ed.

• Visual Arts Victoria University, Footscray, Nicholson, VET

Communication

• Arts Victoria University, Footscray, Park, Higher Ed.

• Creative Arts Australian Catholic University, Melbourne, Higher Ed.

Creative Arts

• Arts Victoria University, Footscray, Park, Higher Ed.

• Digital Media (Master) Victoria University, City, Flinders, Grad.

• Education (P-12) – Visual Arts Victoria University, Footscray, Park,
Higher Ed.

• Graphic Design (Diploma) Victoria University, Footscray, Nicholson,
VET

• Liberal Arts Victoria University, City. Flinders, Footscray Nicholson,
St Albans, VET

• Screen Media Victoria University, Footscray, Park, Higher Ed.

• Visual Arts Victoria University, Footscray, Nicholson, VET

• Communication Arts Victoria University, Footscray, Park, Higher Ed.

• Creative Arts (Screen, Theatre and Writing) La Trobe University,
Bendigo, Melbourne, Higher Ed.

• Creative Arts (Visual Arts) La Trobe University, Bendigo, Mildura,
Higher Ed.

• Creative Arts Australian Catholic University, Melbourne, Higher Ed.

• Creative Writing RMIT University, City, Higher Ed.

• Digital Media (Master) Victoria University, City, Flinders, Grad.

• Sound Production Victoria University, Footscray, Nicholson, VET

• Drama Deakin University, Melbourne Burwood Campus, Higher Ed.
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Education and Teaching

• Education (P-12) – Visual Arts Victoria University, Footscray, Park,
Higher Ed.

• Film and Television Production JMC Academy, Brisbane, Melbourne,
Sydney, Higher Ed.

• Games Design JMC Academy, Brisbane, Melbourne, Sydney, Higher
Ed.

Information Technology

• Screen Media Victoria University, Footscray, Park, Higher Ed.

Music

• Sound Production Victoria University, Footscray, Nicholson, VET

• Photography Deakin University, Geelong Waterfront Campus, Mel-
bourne Burwood Campus, Higher Ed.

• Visual Arts Deakin University, Geelong Waterfront Campus, Mel-
bourne Burwood Campus, Higher Ed.

Creative Media

Animation

• 3D Animation (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

• Animation (Associate Degree) - Character Animation/3D Modelling
SAE Creative Media Institute, SAE Melbourne, Higher Ed.

• Animation (Bachelor) - Character Animation/3D Modelling/Visual
Effects SAE Creative Media Institute, SAE Melbourne, Higher Ed.

Arts

• Digital Media (Master) Victoria University, City, Flinders, Grad.

• Screen Media Victoria University, Footscray, Park, Higher Ed.
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Audio/ Music/ Sound Production

• Audio (Associate Degree) - Post Production/Studio Production SAE
Creative Media Institute, SAE Melbourne, Higher Ed.

• Audio (Bachelor) - Post Production/Studio Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Audio Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

• Music Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

Creative Arts

• Digital Media (Master) Victoria University, City, Flinders, Grad.

• Screen Media Victoria University, Footscray, Park, Higher Ed.

Design & Creative Technologies

• Business / Digital Media (3D Design and Animation) (Bachelor) Tor-
rens University, Australia, Melbourne, Higher Ed.

• Digital Media (3D Design and Animation) (Bachelor) Torrens Uni-
versity, Australia, Melbourne, Higher Ed.

• Digital Media Design (Diploma) Torrens University, Australia, Mel-
bourne, Higher Ed.

Design/ Graphic Design

• Design (Associate Degree) - Graphic Design SAE Creative Media In-
stitute, SAE Melbourne, Higher Ed.

• Design (Bachelor) - Graphic Design SAE Creative Media Institute,
SAE Melbourne, Higher Ed.

• Graphic Design (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.
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Double Degrees

• Business / Digital Media (3D Design and Animation) (Bachelor) Tor-
rens University, Australia, Melbourne, Higer Ed.

Film

• Film (Associate Degree) - Post Production/Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Film (Bachelor) - Post Production/Production SAE Creative Media
Institute, SAE Melbourne, Higher Ed.

• Film (Diploma) SAE Creative Media Institute, SAE Melbourne, Higher
Ed.

Games Development

• Augmented and Virtual Reality (Diploma) SAE Creative Media Insti-
tute, SAE Melbourne, Higher Ed.

• Game Development (Diploma) SAE Creative Media Institute, SAE
Melbourne, Higher Ed.

• Games Development (Associate Degree)- Games Design/Games Pro-
gramming SAE Creative Media Institute, SAE Melbourne, Higher
Ed.

• Games Development (Bachelor) - Games Design/Games Program-
ming SAE Creative Media Institute, SAE Melbourne, Higher Ed.

Information Technology

• Screen Media Victoria University, Footscray, Park, Higher Ed.

Postgraduate Degree Programs

• Creative Industries (Graduate Certificate) SAE Creative Media Insti-
tute, SAE Online, Grad.

• Creative Industries (Graduate Diploma) SAE Creative Media Insti-
tute, SAE Online, Grad.
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• Creative Industries (Master) SAE Creative Media Institute, SAE On-
line, Grad.

• Screen and Media – Creative Industries SAE Creative Media Institute
SAE, Melbourne, VET

Electronics Engineering

• Electronics and Communications Engineering RMIT University, City,
VET

Engineering

• Electronics and Communications Engineering - Advanced Diploma
Swinburne University of Technology, Hawthorn, VET

• Engineering - Electrical and Electronics Deakin University Cloud Cam-
pus, Geelong Waurn Ponds Campus, Melbourne Burwood Campus,
Higher Ed.

Information Technology

• Electronics and Communications Engineering - Advanced Diploma
Swinburne University of Technology, Hawthorn, VET

Engineering

Architecture

• Civil Engineering (Honours)/Architectural Design Monash Univer-
sity, Clayton, Higher Ed.

Arts

• Engineering (Honours)/Arts Monash University, Clayton, Higher Ed.

• Audio Engineering & Entertainment Management (Double Degree)
Collarts (Australian College of the Arts), Collingwood - Wellington
Street, Higher Ed.

• Audio Engineering (Diploma/Degree) Collarts (Australian College of
the Arts), Collingwood - Wellington Street, Higher Ed.
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• Audio Engineering and Sound Production JMC Academy, Brisbane,
Melbourne, Sydney, Higher Ed.

Biomedical Science

• Engineering (Honours)/Biomedical Science Monash University, Clay-
ton, Higher Ed.

• Biomedicine/Engineering University Of Melbourne (The), Parkville,
HE-Grad.

Built Environment and Architecture

• Building Design - Advanced Diploma Swinburne University of Tech-
nology, Croydon, Hawthorn, VET

• Building and Construction - Diploma Swinburne University of Tech-
nology, Hawthorn, VET

• Engineering (Honours) Swinburne University of Technology, Hawthorn,
Higher Ed.

• Engineering (Honours)(Professional) Swinburne University of Tech-
nology, Hawthorn, Higher Ed.

Computer Science

• Engineering (Honours)/Computer Science Monash University, Clay-
ton, Higher Ed.

• Computer Systems Engineering RMIT University, City, VET

Design

• Mechanical Engineering (Honours)/Industrial Design Monash Uni-
versity, Clayton, Higher Ed.

• Building Design - Advanced Diploma Swinburne University of Tech-
nology, Croydon, Hawthorn, VET

• Engineering (Honours)/Innovation and Design Swinburne University
of Technology, Hawthorn, Higher Ed.
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Design & Creative Technologies

• Bachelor of Software Engineering (Artificial Intelligence) Torrens Uni-
versity Australia, Melbourne, Higher Ed.

• Bachelor of Software Engineering (Cloud Computing) Torrens Uni-
versity Australia, Melbourne, Higher Ed.

• Software Engineering (Game Production) (Bachelor) Torrens Univer-
sity Australia, Melbourne, Higher Ed.

• Design/Engineering University Of Melbourne (The), Parkville, HE-
Grad.

• Electrical and Electronics Engineering (Honours) La Trobe Univer-
sity, Melbourne, Higher Ed.

• Electrical and Information Engineering (Honours) Federation Univer-
sity, Australia, Mount Helen (Ballarat), Higher Ed.

• Electronics and Communications Engineering RMIT University, City,
VET

Engineering

• Building Design - Advanced Diploma Swinburne University of Tech-
nology, Croydon, Hawthorn, VET

• Electronics and Communications Engineering - Advanced Diploma
Swinburne University of Technology, Hawthorn, VET

• Engineering (Honours) Swinburne University of Technology, Hawthorn,
Higher Ed.

• Engineering (Honours)(Professional) Swinburne University of Tech-
nology, Hawthorn, Higher Ed.

• Engineering (Honours)/Computer Science Swinburne University of
Technology, Hawthorn, Higher Ed.

• Engineering (Honours)/Innovation and Design Swinburne University
of Technology, Hawthorn, Higher Ed.

• Engineering (Honours)/Innovation and Design Swinburne University
of Technology, Hawthorn, Higher Ed.
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• Engineering (Honours)/Science Swinburne University of Technology,
Hawthorn, Higher Ed.

• Engineering (UniLink) - Diploma Swinburne University of Technol-
ogy, Hawthorn, Higher Ed.

• Engineering (UniLink) - Diploma / Engineering (Honours) - Degree
Swinburne University of Technology, Hawthorn, Higher Ed.

• Engineering - Associate Degree Swinburne University of Technology,
Hawthorn, Higher Ed.

• Engineering Practice (Honours) Swinburne University of Technology,
Hawthorn, Higher Ed.

• Engineering Technology - Electrical - Advanced Diploma Swinburne
University of Technology, Hawthorn, VET

• Engineering Technology - Mechanical - Advanced Diploma Swinburne
University of Technology, Hawthorn, VET

• Aerospace Engineering (Honours) Monash University, Clayton, Higher
Ed.

• Civil Engineering (Honours)/Architectural Design Monash Univer-
sity, Clayton, Higher Ed.

• Engineering (Honours) Monash University, Clayton, Higher Ed.

• Engineering (Honours) CQ University, Online, Higher Ed.

• Engineering (Honours) RMIT University, City, Higher Ed.

• Engineering (Honours) - Masters Accelerated Pathway Monash Uni-
versity, Clayton, Higher Ed.

• Engineering (Honours)/Arts Monash University, Clayton, Higher Ed.

• Engineering (Honours)/Biomedical Science Monash University, Clay-
ton, Higher Ed.

• Engineering (Honours)/Computer Science Monash University, Clay-
ton, Higher Ed.

• Engineering (Honours)/Information Technology Monash University,
Clayton, Higher Ed.
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• Engineering (Honours)/Science Monash University, Clayton, Higher
Ed.

• Mechanical Engineering (Honours)/Industrial Design Monash Uni-
versity, Clayton, Higher Ed.

• Software Engineering (Honours) Monash University, Clayton, Higher
Ed.

• Engineering Deakin College, Geelong, Waurn Ponds Campus, Higher
Ed.

• Engineering La Trobe College Australia, Melbourne (Bundoora), Higher
Ed.

• Engineering Monash College, Clayton, Higher Ed.

• Building Design (Degree) Victoria University, Footscray, Park, Higher
Ed.

• Engineering (Diploma) Victoria University, City, Flinders, Higher Ed.

• Engineering - Architectural Engineering (Honours) Victoria Univer-
sity, Footscray, Park, Higher Ed.

• Engineering - Electrical and Electronic Engineering (Honours) Victo-
ria University, Footscray, Park, Higher Ed.

• Engineering - Mechanical Engineering (Honours) Victoria University,
Footscray, Park, Higher Ed.

• Engineering (Associate Degree) CQUniversity, Online, Higher Ed.

• Engineering (Diploma) / Engineering Honours (Industrial) (Degree)
La Trobe College Australia, Melbourne, (Bundoora), Higher Ed.

• Engineering (Honours) CQUniversity, Online, Higher Ed.

• Engineering (Information Technology) Monash College, Clayton, Higher
Ed.

• Engineering - Electrical and Electronics Deakin University, Cloud
Campus, Geelong Waurn Ponds Campus, Melbourne Burwood Cam-
pus, Higher Ed.

• Engineering - Software Deakin University, Cloud Campus, Melbourne
Burwood Campus, Higher Ed.
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• Engineering Honours (Industrial) La Trobe University, Bendigo, Mel-
bourne, Higher Ed.

• Engineering Studies (VET) Federation University Australia, SMB,
VET

• Engineering Technology (Associate Degree) RMIT University, City,
Higher Ed.

• Engineering Technology (Telecommunications) (Degree) Melbourne In-
stitute of Technology, Melbourne, Higher Ed.

• Engineering Technology, Mechanical and Manufacturing Chisholm In-
stitute, Dandenong, Higher Ed.

• Engineering Technology-Electrical (Advanced Diploma) RMIT Uni-
versity, City, VET

• Engineering-Advanced Manufacturing and Mechatronics (Honours) RMIT
University, City / Bundoora, Higher Ed.

• Engineering-Advanced Manufacturing and Mechatronics (Honours)/International
Business RMIT University City / Bundoora, Higher Ed.

• Engineering-Biomedical (Honours) RMIT University, City / Bundoora,
Higher Ed.

• Engineering-Computer and Network (Honours) RMIT University, City,
Higher Ed.

• Engineering-Computer and Network (Honours)/Business Management
RMIT University, City, Higher Ed.

• Engineering-Computer and Network (Honours)/Computer Science RMIT
University, City, Higher Ed.

• Engineering-Electrical (Honours) RMIT University, City, Higher Ed.

• Engineering-Electrical (Honours)/Business Management RMIT Uni-
versity, City, Higher Ed.

• Engineering-Electrical and Electronic (Honours) RMIT University,
City, Higher Ed.

• Engineering-Electrical and Electronic (Honours)/Business Manage-
ment RMIT University, City, Higher Ed.
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• Engineering-Electrical and Electronics Deakin University, Cloud Cam-
pus, Geelong, Waurn Ponds Campus, Melbourne, Burwood Campus,
Higher Ed.

• Engineering-Electrical and Electronic (Honours)/Entrepreneurship RMIT
University, City, Higher Ed.

• Engineering-Electrical and Electronic (Honours)/International Busi-
ness RMIT University, City, Higher Ed.

• Engineering-Mechanical (Honours) RMIT University, City / Bun-
doora, Higher Ed.

• Engineering-Mechanical (Honours)/Biotechnology RMIT University,
City / Bundoora, Higher Ed.

• Engineering-Mechanical (Honours)/Industrial Design (Honours) RMIT
University, City / Bundoora, Higher Ed.

• Engineering-Software Deakin University, Cloud Campus, Melbourne,
Burwood Campus, Higher Ed.

• Engineering-Technical (VET) Federation University Australia, SMB,
VET

• Engineering-Telecommunications (Honours) RMIT University, City,
Higher Ed.

• Engineering-Telecommunications (Honours)/Computer Science RMIT
University, City, Higher Ed.

• Engineering-Computer and Network (Honours) RMIT University, City,
Higher Ed.

• Engineering-Computer and Network (Honours)/Business Management
RMIT University, City, Higher Ed.

• Engineering-Computer and Network (Honours)/Computer Science RMIT
University, City, Higher Ed.

• Engineering Technology (Telecommunications) (Degree) Melbourne In-
stitute of Technology, Melbourne, Higher Ed.
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Information Technology

• Computer Systems Technology - Certificate IV/Advanced Diploma Swin-
burne University of Technology, Hawthorn, VET

• Electronics and Communications Engineering - Advanced Diploma
Swinburne University of Technology, Hawthorn, VET

• Engineering (Honours)/Computer Science Swinburne University of
Technology, Hawthorn, Higher Ed.

• Engineering (Honours)/Information Technology Monash University,
Clayton, Higher Ed.

Science

• Engineering (Honours)/Science Monash University, Clayton, Higher
Ed.

• Engineering (Honours)/Science Swinburne University of Technology,
Hawthorn, Higher Ed.

• Science/Engineering University Of Melbourne (The), Parkville, HE-
Grad.

• Software Engineering RMIT University, City, Higher Ed.

• Physics/Engineering-Telecommunications (Honours) RMIT Univer-
sity, City, Higher Ed.

• Science/Engineering University of Melbourne (The), Parkville, HE-
Grad

software Engineering

• Software Engineering RMIT University, City, Higher Ed/

• Software Engineering (Artificial Intelligence) (Master) Torrens Uni-
versity Australia, Melbourne, HE-Grad

• Software Engineering (cloud Computing) (Master) Torrens University
Australia, Melbourne, HE-Grad

• Software Engineering (Diploma)Torrens University Australia, Mel-
bourne, Higher Ed.
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Film

3D Animation & VFX for Film

• Screen and Media (Animation)(Advanced Diploma) Academy of In-
teractive Entertainment, Adelaide Campus, Canberra Campus, Mel-
bourne Campus, Online Campus, Sydney Campus, VET

• Screen and Media (Diploma) Academy of Interactive Entertainment,
Adelaide Campus, Canberra Campus, Melbourne Campus, Online
Campus, Sydney Campus, VET

Film

• Film (Associate Degree) - Post Production/Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Film (Bachelor) - Post Production/Production SAE Creative Media
Institute, SAE Melbourne, Higher Ed.

• Film (Diploma) SAE Creative Media Institute, SAE Melbourne, Higher
Ed.

Film and Television

• Animation Swinburne University of Technology, Hawthorn, Higher
Ed.

• Animation - Diploma/Advanced Diploma Swinburne University of
Technology, Hawthorn, VET

• Film and Television (Honours) Swinburne University of Technology,
Hawthorn, Higher Ed

• Film and Television - Diploma/Advanced Diploma Swinburne Univer-
sity of Technology, Hawthorn, VET

• Screen Production Swinburne University of Technology, Hawthorn,
Higher Ed.

• Screen and Media - Certificate IV Swinburne University of Technol-
ogy, Hawthorn, VET

• Sports Media -Diploma Swinburne University of Technology, Hawthorn,
VET
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• Film and Television Production Footscray City Films / Footscray City
College, Footscray City Films, VET

• Film and Television Production JMC Academy, Brisbane, Melbourne,
Sydney, Higher Ed.

• Film, Television and Animation Deakin College Melbourne, Burwood
Campus, Higher Ed.

• Film, Television and Animation Deakin University Melbourne, Bur-
wood Campus, Higher Ed.

• Filmmaking & Photography LCI Melbourne, Melbourne, Higher Ed.

• Fine Arts (Film and Television) University Of Melbourne (The), South-
bank, Higher Ed.

Games and Animation

• Animation Swinburne University of Technology, Hawthorn, Higher
Ed.

• Animation-Diploma/Advanced Diploma Swinburne University of Tech-
nology, Hawthorn, VET

• Screen Production Swinburne University of Technology, Hawthorn,
Higher Ed.

• Screen and Media-Certificate IV Swinburne University of Technology,
Hawthorn, VET.

• Interactive Media – with a focus on Film & Video (Degree) Academy
of Information Technology, Acadamey of Information Technology, Higher
Ed.

• Screen and Media (Film and Television Production) RMIT University
Melbourne, city, VET

• Screen and Media (Short Film) Holmesglen, Waverly, VET

Media and Communication

• Sports Media == Diploma Swinburne University of Technology, Hawthorn,
VET.
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• Screen and Media (Film and Television Production) RMIT University,
City, VET

Film Production

Film

• Film (Associate Degree) - Post Production/Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Film (Bachelor) - Post Production/Production SAE Creative Media
Institute, SAE Melbourne, Higher Ed.

Film and Television

• Screen Production Swinburne University of Technology, Hawthorn,
Higher Ed.

• Film and Television Production Footscray City Films / Footscray City
College, Footscray City Films, VET

• Film and Television Production JMC Academy, Brisbane, Melbourne,
Sydney, Higher Ed.

Games and Animation

• Screen Production Swinburne University of Technology, Hawthorn,
Higher Ed.

• Screen and Media (Film and television Production) RMIT University,
City, VET

Journalism

• Entertainment Journalism Collarts (Australian College of the Arts),
Melbourne CBD, Higher Ed.

• Journalism Deakin University Cloud Campus, Geelong Waurn Ponds
Campus, Melbourne Burwood Campus, Higher Ed.

• Journalism RMIT University, City Higher Ed.
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• Journalism (Degree) Macleay College, City, Higher Ed.

• Journalism (Diploma) Macleay College, City, Higher Ed.

• Media and Communication (Journalism) La Trobe University, Mel-
bourne, Higher Ed.

• Media and Communication (Sport Journalism) La Trobe University,
Melbourne, Higher Ed.

• Media and Communications (Diploma) / Media and Communication
(Degree) La Trobe College Australia, Melbourne (Bundoora), Higher
Ed.

• Media and Communications (Diploma) Media and Communication
(Journalism) (Degree) La Trobe College Australia, Melbourne (Bun-
doora), Higher Ed.

• Photography (Commercial/Art/Photojournalism) (Degree) Photogra-
phy Studies College (Melbourne), Melbourne, Higher Ed.

Media Production

Audio/Music/Sound Production

• Audio (Associate Degree) - Post Production/Studio Production SAE
Creative Media Institute, SAE Melbourne, Higher Ed.

• Audio (Bachelor) - Post Production/Studio Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Audio Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

• Music Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

Film

• Film (Associate Degree) - Post Production/Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Film (Bachelor) - Post Production/Production SAE Creative Media
Institute, SAE Melbourne, Higher Ed.
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• Film and Television Production Footscray City Films / Footscray City
College, Footscray City Films, VET

Game Art and Animation

• Game Art Foundations (Certificate III) Academy of Interactive En-
tertainment, Melbourne Campus, VET

Game Design and Production

• Game Design and Production (Diploma) Academy of Interactive En-
tertainment, Adelaide Campus, Canberra Campus, Melbourne Cam-
pus, Online Campus, Sydney Campus, VET

• Screen and Media (Film and Television Production) RMIT University,
City, VET

• Screen and Media (Television Production) RMIT University, City,
VET

Music

Arts

• Arts/Music Monash University, Clayton, Higher Ed.

• Music Victoria University, Footscray, Park, Higher Ed.

• Performance Victoria University, Footscray, Nicholson, VET

• Audio Production Melbourne Polytechnic, Fairfield, Prahran, VET

Audio/Music/Sound Production

• Audio (Associate Degree) - Post Production/Studio Production SAE
Creative Media Institute, SAE Melbourne, Higher Ed.

• Audio (Bachelor) - Post Production/Studio Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Audio Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.
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• Music Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

Commerce

• Commerce/Music Monash University, Clayton, Higher Ed.

Creative Arts

• Sound Production Victoria University, Footscray, Nicholson, VET

Education

• Primary Education (Honours)/Music Monash University, Clayton,
Higher Ed.

• Secondary Education (Honours)/Music Monash University, Clayton,
Higher Ed.

Education and Teaching

• Education (P-12) Victoria University, Footscray, Park, Higher Ed.

• Education Studies (Diploma) Victoria University, Footscray, Nichol-
son, Werribee, Higher Ed.

• Fine Arts (Music Theatre) University Of Melbourne (The), South-
bank, Higher Ed.

Laws

• Laws (Honours)/Music Monash University, Clayton, Higher Ed.

• Music Australian Guild of Music Education, Kooyong, VET

• Music University Of Melbourne (The), Parkville, Higher Ed.

Music

• Arts/Music Monash University, Clayton, Higher Ed.

• Commerce/Music Monash University, Clayton, Higher Ed.

• Laws (Honours)/Music Monash University, Clayton, Higher Ed.
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• Music Monash University, Clayton, Higher Ed.

• Primary Education (Honours)/Music Monash University, Clayton,
Higher Ed.

• Science/Music Monash University, Clayton, Higher Ed.

• Secondary Education (Honours)/Music Monash University, Clayton,
Higher Ed.

• Education (P-12) Victoria University, Footscray, Park, Higher Ed.

• Education Studies (Diploma) Victoria University, Footscray, Nichol-
son, Werribee, Higher Ed.

• Fine Arts (Music Theatre) University of Melbourne (The), South-
bank, Higer Ed.

• Laws (Honours)/Music Monash University, Clayton, Higher Ed.

• Music Victoria University, Footscray, Park, Higher Ed.

• Performance Victoria University, Footscray, Nicholson, VET

• Sound Production Victoria University, Footscray, Nicholson, VET

• Music (Chancellor’s Scholars) University Of Melbourne (The), Parkville,
Higher Ed.

• Music (Degree) Australian Guild of Music Education, Kooyong, Higher
Ed.

• Music (Degree) Melbourne Polytechnic, Fairfield, Higher Ed.

• Music (Songwriting) JMC Academy, Brisbane, Melbourne, Sydney,
Higher Ed.

• Music Audio Production (Degree) Box Hill Institute, Box Hill, Higher
Ed.

• Music Business (Degree) Box Hill Institute, Box Hill, Higher Ed.

• Music Education (P-12) Victoria University, Footscray Park, Higher
Ed.

• Music Composition (Degree) Box Hill Institute, Box Hill, Higher Ed.
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• Music Industry Northern College of the Arts and Technology, North-
ern College of the Arts and Technology, VET

• Music Industry RMIT University, City, Higher Ed.

• Music Industry (Advanced Diploma) Abbey Road Institute, Melbourne,
VET

• Music Industry (Sound Production) (Diploma) RMIT University, City,
VET

• Music Industry (Specialising in Hip Hop) Box Hill Institute, Box Hill,
VET

• Music Instrument Making Northern College of the Arts and Technol-
ogy, Northern College of the Arts and Technology, VET

• Music Performance & Entertainment Management (Double Degree)
Collarts (Australian College of the Arts), Collingwood - Wellington
Street, Higher Ed.

• Music Performance (Degree) Box Hill Institute, Box Hill, Higher Ed.

• Music Performance (Diploma) Box Hill Institute, Box Hill, VET

• Music Performance (Diploma/Degree) Collarts (Australian College of
the Arts), Collingwood - Wellington Street, Higher Ed.

• Music Performance, Contemporary JMC Academy, Brisbane, Mel-
bourne, Sydney, Higher Ed.

• Music Performance, Contemporary (Certificate IV) Melbourne Poly-
technic, Fairfield, Prahran, VET

• Music Performance, Contemporary (Diploma/Advanced Diploma) Mel-
bourne Polytechnic, Fairfield, Prahran, VET

• Music Production Melbourne Polytechnic, Fairfield, Prahran, VET

• Music Production (Diploma/Degree) Collarts (Australian College of
the Arts), Collingwood - Wellington Street, Higher Ed.

• Music/Law University Of Melbourne (The), Parkville / Southbank,
HE-Grad.

• Music/Teaching University Of Melbourne (The), Parkville / South-
bank, HE-Grad.
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Science

• Science/Music Monash University, Clayton. Higher Ed.

• Songwriting and Music Production (Degree) Melbourne Polytechnic,
Fairfield, Higher Ed.

• Sound Production Melbourne Polytechnic, Fairfield, Prahran, VET

Network Engineering

• Engineering-Computer and Network (Honours) RMIT University, City,
Higher Ed.

• Engineering-Computer and Network (Honours)/Business Management
RMIT University, City, Higher Ed.

• Engineering-Computer and Network (Honours)/Computer Science RMIT
University, City, Higher Ed.

Physics

• Physics/Engineering-Telecommunications (Honours) RMIT Univer-
sity, City, Higher Ed.

• Science (Physics) RMIT University, City, Higher Ed.

• Science (Physics) - Dean’s Scholar Program (Honours) RMIT Uni-
versity, City, Higher Ed.

• Science (Physics) / Business Management RMIT University, City,
Higher Ed.

Sound Production

• Audio Engineering and Sound Production JMC Academy, Brisbane,
Melbourne, Sydney, Higher Ed.
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Audio/ Music/ Sound Production

• Audio (Associate Degree) - Post Production/Studio Production SAE
Creative Media Institute, SAE Melbourne, Higher Ed.

• Audio (Bachelor) - Post Production/Studio Production SAE Creative
Media Institute, SAE Melbourne, Higher Ed.

• Audio Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

• Music Production (Diploma) SAE Creative Media Institute, SAE Mel-
bourne, Higher Ed.

Creative Arts

• Sound Production Victoria University, Footscray, Nicholson, VET

Music

• Sound Production Victoria University, Footscray, Nicholson, VET

• Music Industry (Sound Production) (Diploma) RMIT University, City,
VET

• Sound Production Melbourne Polytechnic, Fairfield, Prahran, VET

• Sound Production (Degree) Box Hill Institute, Box Hill, Higher Ed.

Television Production

Film and Television

• Screen Production Swinburne University of Technology, Hawthorn,
Higher Ed.

• Film and Television Production Footscray City Films / Footscray City
College, Footscray City Films, VET

• Film and Television Production JMC Academy, Brisbane, Melbourne,
Sydney, Higher Ed.
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Games and Animation

• Screen Production Swinburne University of Technology, Hawthorn,
Higher Ed.

• Screen and Media (Film and Television Production) RMIT University,
City, VET

• Screen and Media (Television Production) RMIT University, City,
VET
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