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Abstract

This study attempts to answer three questions:

• What courses are available to support a graduate’s entry to an audio
career?

• What is the range of jobs in the industry?

• What skills do people in the industry have, and how do these skills
relate to the courses and jobs?

The study consisted of three parts: a desk audit of courses; a desk
audit of industry classifications, awards, and available jobs; and a survey
of practitioners.

The three views of skill needs in the audio industry are consistent,
indicating that there is a wide scope of employment in a diverse and
complex industry sector, that is not well defined in the occupation classi-
fications. The skill sets allow for trade entry to installation and first line
maintenance jobs, and senior secondary (or the TAFE equivalent) certifi-
cates provide for entry to junior entry operations positions in large media
organisations. However, a diploma is the minimum entry level for arts
support workers, and for technical support roles including installation,
maintenance and routine fault recovery. Degrees are necessary for the
higher level jobs in the arts generally, and for senior roles in engineering.

The range of occupations is diverse, ranging from architecture and
acoustics, to manufacture of audio components, design and specification
of audio systems, recording and mixing sounds, and sound design and
production management. This eclectic range of jobs means that the paths
to a career are many, and the range of valid skills is similarly diverse. Thus
there is no single prescription for courses for career entry: this depends
of the personal interests and direction that the career entrant considers
appropriate for them.

1 Introduction

Info-communications – that is the convergence of telecommunications, comput-
ing and multi-media – is now significantly changing the world of work, and the
ways in which we interact with the world. Audio technology and production are
integral to this new world. However, the technologies that were viable at the
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end of the nineteenth century and the beginning of the twentieth century are
now archaic and largely useless in the current environment.

In those early years, telephony and audio were expensive specialist tech-
nologies. They found their business models in providing a valuable service to
users: telephony to businesses, military, and the general population who could
afford these new-fangled telephones; sound recording, both for cylinder and disk
recording and for film; for entertainment and for recording events for posterity.

In the early days of the discipline, inventors and engineers who designed,
built and maintained the audio technology also often operated it. In the same
way as operators of steam stationary (pumping) or traction (railway) engines
were called “engineers” although they were principally operators of the engines,
the term “Audio engineer” had some relevance. But as time passed, there
was a division of labour, where the designers and builders of technology met
the criteria to be defined as “Engineers”, and the operators took on valuable
tasks that were incompatible with the definition of engineers in professional
organisations and in legislation. Thus the use of the term “Audio Engineer” is
deprecated although it is in common use. At the top of the craft, audio operators
are every bit as skilled as their engineering counterparts. But their skills are
quite different. On the other hand, it is quite easy with some inexpensive kit
to begin to learn the operator’s craft in small-scale productions, like garage or
small venue bands or podcasts.

In the modern “infocommunication” world, audio permeates almost every-
thing we do. We still have telephony, but now it’s digital and wireless; audio is
embedded into media in its multitude of forms; and the sophisticated technology
we use today is almost ubiquitous.

The large media, communications, telecommunications and entertainment
industry enterprises still exist to provide the services we all rely on for our mod-
ern lifestyles. But increasingly we contribute to the media landscape ourselves,
using digital cameras and audio recorders, computers with audio and video edit-
ing software, and mobile phones capable of capturing our adventures, and the
digital network that facilitates distribution to our friends and colleagues and to
the world.

This view of the infocommunication environment, as broad and exciting as
it is, is not the whole story. Audio is integral to games and simulations, from
entertainment to training simulations including multimillion dollar flight train-
ing simulators, ship bridge or engine room simulators, or power station or air
traffic control simulators. One can also find audio technology and operations
in broadcasting, conference centres, video conferencing, music therapy in hospi-
tals, forensic and military applications, architects and acousticians, education,
stadia and large-scale public address systems. If one looks hard enough, one can
also find other medical and industrial applications of audio in acoustic imaging,
sonar, small and large scale security systems and so on. The audio discipline
has a large scope and scale that is often not recognised.

This study explores these themes in some detail, to begin to understand the
scope and scale of the discipline. What are the courses available to begin the
audio journey formally? Where do I look for work so I can build my experience
and skill-set? What skills do I need to enter and grow in the discipline?
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2 A short history of training models

2.1 In the beginning. . .

Education has been a part of human civilisation for a very long time. Education
as we know it has its origins in medieval times. The models developed so long ago
still have echoes in the training models in use today. To understand modern
training options one needs to first explore how these training problems were
solved up to eight centuries ago, and how they have evolved into the models we
have today.

Since humans have gathered into groups larger than familial or tribal groups,
formal education has been a privilege afforded to the ruling, priestly, adminis-
trative, and military officer classes, but this privilege was available to only a
few in society.

On the other hand, vocational training has been afforded to every member
of society for ever. Children learn from their parents how to survive in their
environment and how to protect their group.

In the middle ages, there was a need to structure the education for monks.
At first, monasteries provided schools teaching writing, theology, arts, law and
medicine so graduates could lead their societies in biblical studies. These
monastery-based schools taught liberal arts, mainly in Latin and focused on
theological issues.

From Medieval times, craftsmen and later merchants found that collaborat-
ing provided them with some power over their feudal Lords, and enabled them
to support their fellows in times of hardship. These “guilds” provided training
through a process of formalised apprenticeships, then independent practice, until
a craftsman qualified as a Master who could employ other craftsmen and ap-
prentices. Through the apprenticeship training model and certification of skill,
these guilds controlled the quality of work that lay people could expect. They
also controlled entry to the craft through this qualification process that limited
competition and controlled prices. Thus the guilds ensured that craftsmen could
earn a living while providing a competent service to the community.

The guild model is still underpinning modern unionism and vocational train-
ing.

2.2 Medieval universities and the end of feudalism

As universities moved out of cathedral schools and into “guilds of Masters” they
concentrated on higher level academic subjects like theology, law and medicine.
These early universities became the source of Masters who could move around
the world and found other universities. Secular universities like Oxford and
Cambridge survived the dissolution of monasteries in 1538 by Henry VIII.

Degreed graduates of these early universities soon took up places as senior
officers of the Church and in administration generally. By the sixteenth and
seventeenth centuries universities became the centre of intellectual and scientific
thought.

By the seventeenth century, religious orders believed that to understand
scripture, one had to be able to read it. Thus it was necessary to learn to read
to experience the teachings of scripture. The Lutherens in Germany introduced
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a system of compulsory primary education to this end, and the Puritans arriving
in America instituted the same practice.

Mid-eighteenth century secondary education in Latin grammar (Grammar
schools) extended the primary emphasis on literacy and numeracy. But the
emerging industrialisation meant that secondary education had to extend to
include the skills needed to work in that industrialised environment.

Adults too had to acquire an education if they were to survive in the rapidly
industrialising society. George Birkbeck introduced a series of free public lec-
tures in Glasgow to introduce working people to principles of science. On mov-
ing to London, he continued and extended the lecture series. These lecture
series morphed into facilities that provided lectures, library facilities and meet-
ing rooms for “mechanics” (workers in mechanical industries) which proliferated
around the world as “Mechanics Institutes”. These Mechanics Institutes became
the model for secondary technical schools, and technical institutes.

2.3 Higher technical education and the Industrial Revo-
lution

As the world industrialised there was a need for skilled people to build and
operate the machinery of industry and to operate the mines that produced the
raw materials on which industry depended.

Germany began the process by establishing vocational colleges. England
soon built similar vocational colleges to build the skills to support Victorian
and early Edwardian industrial manufacturing in England. Polytechnics were
established in major industrial cities, spreading quickly around the world. By
the late 1880s “Schools of Mines” were established in Australia to support the
rapidly developing mining industry.

By the beginning of the First World War, the polytechnics in England had
become fully fledged technical universities. The schools of mines in Australia,
and the mechanics institutes had morphed into Colleges of Advanced Education
providing higher (tertiary) technical vocational education.

There was also an emerging problem that the secondary “grammar” schools
supported a curriculum that was suitable for preparation to enter university,
but this preparation was not appropriate preparation for entry into the ter-
tiary technical colleges. The Victorian State government developed separate
secondary technical schools, both to begin preparation for entry to the trades,
and for entry to the technical colleges.

2.4 Universities between the wars

The First World War was the first mechanised war. There was a heavy call on
the industrial might of the conflicted parties as they struggled to provide the war
machines and armaments that prosecuted their fight. There was also a heavy
demand on human resources, so higher education institutions were denuded of
both students and staff as the young men went to war. Funding was also scarce
as the governments diverted funds from academic work to pay for the war effort.
University buildings were requisitioned for military training academies, soldiers
billets, hospitals and other military functions, so much of the work of higher
education institutions was put on hold for the duration of the war.
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After the war, universities and colleges assumed higher importance as a
means of supporting returning soldiers to re-enter the workforce in an increas-
ingly technological industrial environment.

The 1920s were a time of rapid technological advance with electricity be-
coming widely available and the communications, and technology-based enter-
tainment, gained greater importance in the community. But all of this came to
an end with the Great Depression.

With the growing war clouds again in the late 1930s, the industrial complex
and technological education again came to the fore. Higher education institu-
tions began training the skilled staff needed for the war effort, and had a role
in training military personal in the skills a modern military needed.

2.5 The aftermath of war

Once again, in the aftermath of war, the higher education institutions provided
retraining for returning servicemen and women.

The “baby boom” following the return of servicemen from war meant that
there needed to be many more teachers to teach the flood of children entering
the education system.

State governments developed many teachers’ colleges to cater for this need.
They also increased their building commitment to provide the primary and
secondary schools to address the need to provide both primary and secondary
education from the baby boomer generation.

As the peak of the baby boomer generation passed, so did the need for rapid
expansion of the teaching service. The teaching colleges expanded their offerings
and became CAEs or were swallowed up by CAEs or universities. The audio
industry as we know it was established in Australia in this golden post-war
period. The Australian Legends of Audio published their early works in this
time.

This was also a time of rapid change in the provision of entertainment me-
dia: first radio and film, and then television. Government rules specified the
need for local content, which meant the rapid growth of production facilities:
sound recording studios; advertising production houses; television production
and post-production, and so on.

By 1985, the Karmel report described a change in the skill levels required
to gain employment in this increasingly technologically dominated work envi-
ronment. No longer was a trade or a basic clerical education enough by itself.
Graduates needed to be adaptable, and have a diverse range of skills to be able
to cope in the rapidly changing world of work.

But the secondary education was not then meeting the entry requirements,
particularly for the technologically and vocationally oriented CAEs. A new
“middle level” training sector was developed as the TAFE sector, delivering
vocational diplomas and certificates.

The emphasis changed in 1988 with a change of Government. The emphasis
on providing preparation for higher technical education, changed to being more
strongly vocationally oriented. But with the change of government too came
economic decline. Seeking economies of scale to address the problems in Higher
Education, the Education Minister, John Dawkins, moved to make the CAEs
into universities, either by creating larger conglomerates of small CAEs merged
into larger organisations, or by having larger CAEs gather the smaller colleges
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around them. After the mergers had taken place, and the CAEs were made
into universities, the whole sector was rationalised, so there were fewer higher
education institutions but they were larger and more efficient.

2.6 The 1980s changes to higher education

The changes to higher education happened in a period of economic decline.
Governments were trying to rationalise the sector to reduce duplication and
waste.

TAFE courses had been controlled locally by the State education systems.
In the mid-1980s the federal government started rationalising courses centrally
to minimise the expenditure on curriculum development, ensure transferability
of TAFE qualifications between States, and rationalise the duplication in the
plethora of roughly equivalent curricula.

At about the same time, there was a concerted push to make TAFE courses
more vocationally relevant but the implementation problems were significant.
The first move was to make courses based on “competency”, but the implemen-
tation was poorly managed and the result was even more inflexible, opaque and
irrelevant to the rapidly changing vocations.

In an attempt to force the change to vocational orientation, TAFE control
was taken from the Education Department and put into the Department of In-
dustrial Relations. In this change, the experienced teachers who had previously
managed curriculum change in conjunction with formal and informal industry
contact were taken out of the curriculum development loop: they were expressly
excluded from the Training Advisory Boards who were charged with developing
the national curriculum.

2.7 1990s and the rise of private colleges

In constrained budgetary times, the prevailing wisdom was that if industry
wanted “middle-level” training then they would be prepared to undertake some
of the training that they needed in their own premises and pay for it. This
was also seen as a business opportunity for entrepreneurs who started private
colleges providing TAFE training in a wide variety of courses, including many
in the field of sound recording and audio production.

The “New Apprenticeships” were introduced by the Howard government
at about the same time. These apprenticeships were designed to provide a
sandwich of training and work experience, in much the same way as the medieval
apprenticeships developed skill. The flaw in the argument though was that these
apprenticeships relied on obtaining work, which in constrained economic times
proved very difficult.

As an integral part of this new training paradigm, the government introduced
the “National Training Framework”, consisting of two parts: Training Packages
(a form of curriculum description); and the Australian Recognition Framework.

To deliver this new training, the government introduced the concept of “Reg-
istered Training Organisations”, which included the traditionally state-owned
training organisations and the mixture of industry and private training cen-
tres, and union-controlled “group training centres”. The intent was that with a
national training framework it was irrelevant which organisation, state or pri-
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vate, provided the training: it would be identical wherever or by whom it was
provided.

2.8 Competency Based Training and Training Packages

It is hard to argue with the concept that training should lead to competence.
Traditionally, the basis of all university training and that in TAFE was based on
the medieval concept that “Masters in the craft” led the curriculum and ensured
that curriculum met industry need. Until the early 1990s, this was largely the
role of the teachers, lecturers, and senior academic staff in the colleges and
universities.

Blackburn argued in 1985 in a report to the Victorian Parliament that gen-
eral competence could be subdivided into different parts: language, mathematics
and humanities. But this was not a new idea. In 1971 a conference in Chicago
had defined “competency-based training” and identified its weaknesses.

By 1992 the Mayer committee in a report to the Australian Educational
Council had identified eight “key competencies”. Most of these competencies
were general competencies consistent with a general secondary education: in-
formation processing; communicating; planning; teamwork; solving problems;
working with technology; and cultural understanding. Only the last of these
dropped off the list.

When competency-based training packages emerged in the mid to late 1990s,
they suffered from many of the faults identified in the 1971 conference: broad
statements of competence; statements with little or no vocational relevance;
poor assessment processes; inflexible course structure; and so on. Part of the
reason for this paucity of relevance was that the training packages specifically
allocated parts of the courses to each of the competencies in roughly equal parts.
Thus instead of integrating these competencies into normal teaching practice
(i.e. setting projects, requiring reports on project work; presenting outcomes
of project work, etcetera), they were allocated their own units of work. This
reduced the substantive relevant technical content to just one seventh of the
allocated time. Additionally, the so-called “measurement standards” proved to
be unmeasurable.

So, instead of allowing “Masters in the craft” provide the training as they
saw fit, as Masters had done for apprentices, and later for trainees and univer-
sity students, the centrally dictated curriculum tied their hands. Additionally,
despite the involvement of Industry Training Advisory Boards and members of
industry in the curriculum development process, the resulting curriculum was
unwieldy and locked into a past generation in the high-technology and rapidly
changing industrial world typical of the audio industry.

2.9 From 2008 – a new paradigm

In 2008, the vocational and higher education sectors in Victoria were trans-
formed. The pre-eminence of Registered Training Organisations was deprecated;
TAFE qualifications at Diploma level were moved into the Higher Education sec-
tor; TAFE colleges were massively restructured into larger colleges or integrated
into universities; and so on.

By 2015, the Victorian changes had spread nation-wide. Most of the Reg-
istered Training Organisations disappeared, replaced with those that had ei-
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ther become universities, or integrated with universities. TAFE still exists, but
in a much changed form. The concentration now is on secondary level cer-
tificates (certificates 1-4) and the occasional diploma where that qualification
makes sense. This includes apprenticeships (certificate 3 in some disciplines,
sandwiched with work experience). Other TAFE colleges have expanded into
degree-offering “polytechnics”.

2.10 The Australian Qualifications Framework

The Australian Qualifications Framework defines the specific relative complexity
and depth of achievement required of graduates if they are to achieve this kind
of qualification. There are ten levels in this framework.

The first four levels are equivalent to the higher secondary years, but with
more vocational relevance than an academically biased senior secondary cer-
tificate. A graduate of an apprenticeship at this level with at least five years
of relevant experience is able to operate autonomously in the craft, much as a
journeyman of medieval times would.

Levels five and six in the Australian Qualifications Framework are designed
to prepare graduates for a “middle level” or “paraprofessional” occupations.
The function of these graduates in the workplace is to support the activities of
professionals, or to operate or manage technical support areas. With experi-
ence, the paraprofessionals will have considerable autonomy and responsibility,
potentially rising to management level in appropriate organisations.

Levels seven to ten are in the “professional” category.
A bachelor degree is for entry into the professions. The course content is

about building a broad understanding of the discipline, and about developing
independence and adaptability. With post-graduate experience, bachelor degree
graduates can aspire to lead teams, build businesses, and adapt the praxis1 of
the discipline within the discipline culture.

Masters degrees are about extending the breadth and depth of understanding
in a discipline; creating specialist skills at the highest level; and demonstrating
preparedness for research. Graduates with this qualification are expected to be
able to adapt and develop the discipline praxis, with considerable independence,
autonomy and responsibility. These qualifications are roughly the equivalent of
medieval “Masters” who were the teachers in universities and administrators
and industry leaders.

Doctoral degrees are about preparation for discovering and contributing new
knowledge to the world. Of course this implies a broad and deep understanding
of the praxis in the discipline, but the key role is to extend this praxis through
original research.

2.11 Relating qualifications to the workplace

There is an expectation from government and some industry members that a
qualification is a “ticket” to enter the industry “job ready”. This is not so.

Senior secondary qualifications develop literacy and numeracy, and general
technological skills that are necessary to operate in an increasingly technological

1My use of this word is to mean “accepted practice or discipline” describing the practices
in the discipline as a whole, rather than describing the practice that an individual might
demonstrate.
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world. The equivalent certificates in TAFE are similarly oriented, except that
they have a significant component in understanding the background of a chosen
industry. From an employers perspective, these are roughly equivalent pathways
to entry level jobs. At this entry level, the novice must build understanding with
specific job acclimation in the workplace. Many employers in the operations
space in media production prefer to take graduates with a senior secondary
certificate and acculturate them to their organisation as they learn the skills
they need to advance in that organisation.

An apprenticeship built around a certificate 3, or traineeship built around
a certificate 4, are different. Such a qualification is built around up to five
years of workplace experience, so the graduate is already at the stage of being
a “journeyman” in the discipline. Graduates of the certificates without benefit
of sandwiched work experience will need to work in the industry for at least
as long as an apprentice before assuming the autonomy and responsibility due
them. However, with this level of qualification one would expect to work in a
limited range of familiar and routine tasks, under direction.

Graduates of an apprenticeship in electrical engineering obtain a licence
to install electrical cables and to maintain and repair equipment safely. The
addition of a telecommunications cabling licence indicates that the graduate is
qualified to install data cables applying the regulations to such installations.

Diplomas, Advanced Diplomas and Associate Degrees – the paraprofessional
qualifications – are the basic entry level for technical support roles such as in-
stallation, routine maintenance and fault recovery, and for engineering support.
They are also the entry level for arts support workers working in large media
production enterprises.

Professional qualifications begin with a Bachelor degree. There are many
disciplines appropriate to leadership roles in the audio industry identified from
available courses in the Victorian Tertiary Admissions Centre guide:

• Architecture

• Audio or Sound Production

• Computers

• Communications Engineering

• Computer System Engineering

• Creative Arts or Media

• Electronics Engineering

• Engineering

• Film Production

• Journalism

• Media Production

• Music

• Network Engineering
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• Physics

• Television Production

The course levels available across these disciplines range from certificate level
to higher degrees, but for the long term career development it seems that the
degrees are now the preferred entry level.

3 The industry context

3.1 ASCO and ANZSCO

In 1983 the Australian Bureau of Statistics published a classification of occu-
pations that they intended to be a basis of statistical analysis of the workforce,
and to support curriculum development.

This classification of occupations does not identify industries as such. Rather
it classifies jobs as being similar if their duties are of similar range and com-
plexity.

At the highest level the role of “Managers and Administrators” are the
people who are responsible to operate and control the direction of businesses.
This skill-set is generic, requiring considerable business acumen or a higher
degree in management, not an industry-specific qualification.

The arts managers are well defined at the “management and administra-
tion” level: the producer/director roles are clearly articulated. The producer
is ultimately responsible for the commercial viability of the project, and may
take on the director’s role as well in some projects. Similarly, the engineering
manager is responsible for the direction of the engineering functions in an organ-
isation. The experience required for both the arts and engineering management
functions is five to ten years of experience in a senior role in a production or
engineering project context.

At the “professional” level, the director or technical director are the most
senior people in a media production project directly responsible for the content
and realisation of a project under the direction of the media producer. These
roles are also clearly defined in the ASCO job descriptions. They require at least
a two year diploma or preferably a degree in an aspect of media production. The
problem with this classification is that the technical director needs to be qualified
in the technology (i.e. an engineer) as well as in the production aspects of the
project to be suitably qualified to provide the necessary technical advice. This
condition is not adequately described in the ANZSCO classification

The ASCO classification and the relevant award also clearly defines the du-
ties of an engineer, and in particular the various specialisations of electronics
engineer that addresses broadly the infocommunication discipline. This series
of qualifications is achieved through four or five years of study in the specialisa-
tion to obtain a bachelor degree from a university recognised by the Institution
of Engineers Australia to issue the engineering qualification, or the equivalent
through five years of engineering experience.

The roles that are often regarded as the typical “operator” roles, like mi-
crophone placement and recording, signal processing (e.g. equalisation, com-
pression, echo, and so on), mixing and mastering, are in the paraprofessional
range of occupations, requiring a minimum of a two year diploma to achieve the
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required skill level. At this level the class of operators, including the “sound
technician”, is the class of performing arts support workers. The ASCO clas-
sification at this level is largely obsolete, relying as it does on technology that
has not been in general use for a decade or more. An alternative qualification
level for this role is a short certificate (or senior secondary certificate) and three
years of on-the-job experience.

The engineering paraprofessionals hold a diploma in a branch of engineering
broadly in the infocommunication discipline. The job role defined for this level
of technician is that of installation, routine maintenance, fault restoration and
support for professional engineers.

The trades are represented by graduates from apprenticeships in electricity
or communications equipment. The electricians require a licence to practice
because of the safety implications inherent in electrical wiring, as do telecom-
munications cablers who must comply with regulations covering their craft.
Tradespeople may be involved in installation and routine maintenance includ-
ing fault restoration. The entry requirement for this level of occupation is a
four-year apprenticeship in the discipline.

The 2013 version of the classification of industries (ANZSCO) is similar
in scope to the first edition ASCO document. It was revised to bring it into
line with international practice. The operator class is now in the category
“performing arts technicians”, which includes the class of “sound technicians”,
and the now obsolete qualifications “broadcast station operator’s certificate of
proficiency” and the “television station operator’s certificate of proficiency”.

3.2 ANZSIC

In 2006 the Australian and New Zealand Standard Industrial Classification
(ANZSIC) introduced a revised classification of occupations. However, the stan-
dard introduced a new classification of “Information Media and Telecommuni-
cations Division” which broadly covers the infocommunication discipline previ-
ously described. In adding this classification, the ABS recognises the sector “as
a rapidly growing sector in the Australian and New Zealand economies”.

Even given the recognition of the new sector, it is difficult to find the relevant
industry classes that address the needs of the audio industry. For example,
acoustical tiles used in treating acoustical spaces appears as a product of the
“plaster product” or the “other mineral product” classes in the “manufacturing”
sector.

Parts of the audio industry like “Reproduction of Recorded Media”, “Com-
munication Equipment Manufacturing”, and “Other Electronic Equipment Man-
ufacturing”, are included in the “manufacturing” industry classification. There
is no separate industry category called the “Audio Industry”.

3.3 Industrial awards

From the 1820s in Australia, free (non-convict) workers could organise similarly
to the medieval guilds common in Europe. These “unions of workers” collec-
tively bargained for wages or working conditions. However, for most of the rest
of the century participation in these unions waxed and waned.

The Conciliation and Arbitration Act of 1904 established a national frame-
work for resolving disputes between employees and employers. This process,
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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”.

During the Hawke/Keating years, the Arbitration Court was replaced by the
Industrial Relations Tribunal, and the fixed awards were replaced with “enter-
prise bargaining”

The Howard government replaced the enterprise bargaining regime with indi-
vidual agreements between employers and employees, but the Rudd government
dismantled this approach and introduced the “Fair Work Act” which established
a set of minimum working conditions to be included in all awards, and return-
ing the ability to change these conditions to the Fair Work Tribunal and to the
parliament. The plethora of awards was reduced to just 122, and a “better off
than otherwise” condition that must be met in any enterprise agreements. This
situation remains largely the position today.

The main industrial awards covering the audio industry are:

• Broadcasting, Recorded Entertainment and Cinemas Award 2010

• Manufacturing and Associated Industries and Occupations Award 2010

• Professional Employees Award 2010

The Professional Employees Award clearly defines the definition of a profes-
sional engineer, and also covers the physicists engaged in acoustical consulting.

There are other awards that have some relevance to the audio industry.
Architects have their own award, as do the electronics, information technology
and telecommunications trade technicians and paraprofessionals.

In addition to the basic awards, there are 153444 enterprise agreements. It
is beyond the scope of this study to explore these further.

3.4 Job search

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.
This indication is presented in Table 1.

While there are limitations in the data-set in Table 1, there are still well over
5000 enterprises that may employ people with audio related skills. Obviously
there are many audio operators and technical staff in sound recording studios,
but there are also many in roles in film and TV production, performing arts
and in radio and television services. Libraries and museums have an increasing
role for staff to operate and maintain audio-visual and multimedia facilities and
displays. These data would suggest that there are many thousands of employees
in the audio industry in Australia.

So what kinds of jobs did a job search on commonly used job search websites
reveal? The following list resulted from this job search.

• Video Editor and Post Production

• Sound Operator
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Industry classification Businesses Employees
Sound Recording Studios, Australia, 1996-97 190 499
Television Services, Australia, 1999-2000 43 10,668
Libraries and Museums, Australia, 1996-97 564 11,877
Motion Picture Exhibition, Australia, 1999-2000 173 9,282
Film, Television and Digital Games, Australia,
2015-16

3359 31262

Radio and Television Services, Australia, 1996-97 261 5,064
Information Media and Telecommunications Ser-
vices, Australia, 2013-14

- 165,000

Performing Arts, Australia, 2006-07: PER-
FORMING ARTS OPERATION

762 6,569

Performing Arts, Australia, 2006-07: PER-
FORMING ARTS VENUE OPERATION

145 5,876

Table 1: Businesses and employment numbers in industry sectors that could use
audio skills in some form

• Electrical Engineer - Sound Processors and Connectivity

• Sound Engineer, Technical Demonstrator

• Sound Technician

• Audio Visual Engineer (Designer)

• Audio Visual Engineer

• Audio Visual Technician, Engineer, Project & Site Managers - Multiple
Positions

• Systems Engineer (Audio Visual)

• Audio Engineer

• Audio Visual Engineer

• Audio Visual Design Engineer

• AV Installation - 3-6 Month Contract

• C++ Software Engineer - Senior and Junior Roles - Audio Products

• Junior Audio Director

• Senior Electronics Design Engineer

• Senior Acoustics Engineer

• Acoustics Team Lead

• Digital Journalist

• Full Time Position Stage Hand + Driver + Sound & Audio Technician

• Trainee Audio Visual Technician

• Audio Visual Installation Technician
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4 Research method

4.1 Why conduct a survey of practitioners?

A potential problem with this study so far is that although it is a selection of
courses and industrial conditions, it is a selection from the perspective of the
author. While it is based on the world view of the introductory section, it is
still an idiosyncratic view. The remedy for this problem is to independently
examine the real world of practitioners in the the industry.

The AES survey of practitioners in December 2017 asked many questions of
people who identify with being actually engaged in the audio industry.

The survey consisted of two parts: a demographic study to identify the
jobs found in the industry and the qualifications that supported the practice;
and a measure of the skills in general use across the survey respondents as an
indication of the skill-set underpinning the industry.

The demographic study is an observational study using standard descriptive
statistics and lists. These data are the third element in a triangulation with the
education options and the industry observations, which provides independent
support derived from industry practitioners to support the observations from a
desk audit.

The skills survey asked which of a list of tasks the respondent used in his
or her practice, and those tasks which although not used much were important
skills for a practitioner to have.

The “measure” was in the form of a Likert scale, with a numerical scale from
0 to 4. A response of 0 or a null response is interpreted as this task not being
in use or important. Any indication of 1 or more indicated the level of use from
a little to a lot.

A general assumption underpinning the interpretation of the resulting re-
sponses is that a person who used many of the tasks, even at a low level, in
regular practice had a broad understanding of the discipline praxis. Those who
used fewer tasks but at a higher level in their practice tended to have a deep
understanding of aspects of the discipline praxis.

However, the traditional interpretation of the responses to Likert scales that
presents a histogram for interpretation that gives equal weight to each level on
each task is an indication but it is not a measure. The raw data needs a special
statistical treatment to change the data from an observation to a measure. The
measure then provides independent confirmation of the observational data.

4.2 Forming a measure

In 1960, Georg Rasch identified a method (actually several different computa-
tional methods with the same result) that converted ordinal data into interval
data that met the conditions for being a measure. Over the next decade, many
educational psychometricians, physicists and mathematicians validated and ex-
tended the methods.

In an educational setting the methods would be applied to questions an-
swered by a group of students, with the calculations resulting in a measure of
respondent ability, and independently a measure of item difficulty.

In this study, the responses of individual respondents are necessary to de-
termine the difficulty of accepting each level of the item difficulty, and therefore
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assessing the estimate of difficulty of each item, and of each level for each item.
Figure 1 illustrates this.
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Figure 1: Evidence for ordered thresh-
olds. “Est” indicates the estimated dif-
ficulty 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”.

The estimates identify that point
on the scale where the choice of an op-
tion above or below that point is 50%:
that is, there is an equal likelihood
that a respondent with an indicated
ability at the same level on the logit
scale as the threshold difficulty will
choose a lower or higher option. This
is the estimated difficulty of accepting
this task as part of one’s practice.

Figure 1 also identifies thresholds,
that is the difference when selecting
from 0 to 1, or from 1 to 2 and so
on. These thresholds correspond to
the difficulty of accepting one level
rather than another. In this case, it
will be easier to accept as part of one’s
practice a task at level 1 than at level
4.

What becomes clear from Figure 1
is that task 5 is much easier than task
15, and task 39 is much harder to ac-
cept as part of one’s practice than ei-
ther item 5 or item 39.

It is the estimate of item (task)
difficulty that is used in ranking the
tasks. However, the individual thresholds are also useful. If one considers the
correlation of the thresholds respondents selected, then it is possible to examine
the correlation with overall ability. Thus it is possible to explore the difficulty
that experts in the discipline report. This alternative view of the task ranking
provides a check on the reliability of the overall observations.

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 respon-
dent. 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 praxis of the industry – in other words,
the “value” of that skill to the cohort of respondents (practitioners). Negative
values of the difficulty to accept that level (negative 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’ praxis) than those with high threshold
values for skills (items).
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5 Survey Demographics

5.1 Survey Sample

From the outset, the survey of skills abroad in the Audio Industry was to have
the broadest reach possible. The mailing list included all members of the Mel-
bourne 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.

Further, anyone with an interest in the AES Melbourne Section’s activities
was invited to respond to the survey. Those receiving an invitation email or
visiting the web site were invited to encourage others in their professional circle
to contribute to the survey.

The survey attracted responses from 47 respondents, 21 of whom were not
AES members.

5.2 Respondent’s qualifications

The survey asked two questions about qualifications: what is the highest Audio
qualification; and what is the highest other 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, operations
and administration, the expectation in designing the survey was that the qual-
ifications would fit into these classifications.

Following the guide provided by the Australian Qualifications Framework
(AQF), the “technical” qualifications range in level from certificates such as the
BOCP, certificate 4 in electronics, through paraprofessional diplomas, profes-
sional diplomas (degree equivalent up to 1980), degrees and higher degrees. The
disciplines included in the “technical” classification all have a science base, and
include electronics and communications engineering, acoustics, and computer
science and software engineering. Respondents reporting a skill-set in acoustics
had a Masters level degree in that discipline.

The “operations” classification is based on the Australian Standard Classi-
fication 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 in operating a business.

The description of qualifications listed in Figure 2 is taken from the classifi-
cation in the Australian Qualifications Framework. There is no group describing
the Administration class because there was no qualification specifically in the
scope of a media producer as described by the ASCO class.

There is no group in Figure 2 that directly addresses the production ad-
ministration aspects described in the ASCO classification for a media producer
because there are no courses listed in the responses that could be directly asso-
ciated with that role. Some of the respondents, with higher degrees or relevant
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Figure 2: Distribution of Audio Qualifications

experience as shown in the list of job titles shown below may have had some
expertise in this aspect of the discipline.

Some respondents chose to not provide details of their qualification, or if
they did, their description was such that the discipline or qualification could
not be discerned.

Figure 3 shows the distribution of the other courses reported by respondents.
The bulk of the additional qualifications are professional (degree and higher de-
gree) qualifications. Of these, there are almost as many professional engineering
qualifications as all others combined. This pattern is consistent with the senior
people responding to the survey who have continued their education as part of
their continuing professional development.

5.3 Years of service

An unexpected observation from this survey is the seniority of all of the respon-
dents. As Figure 4 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.

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.
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5.4 Current job title

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

• Studio Program Head

• Post sound

• Educator/Music Producer

• Sound Recordist

• Self Employed

• Sound Engineer,
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Figure 4: Years of service in the Audio industry

• Lecturer in sound

• Co-founder and owner

• Graduate Engineer

• Broadcast Systems Engineer

• AV and Electroacoustic consultant

• Engineering and operations Manager

• Director / Lead designer

• Self Employed Telecommunications Field technician

• Principal Acoustics

• Service engineer

• Senior Audio DSP engineer

• Sole Trader

• Broadcast Technologist

• Project Leader

• Manager
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• 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

Figure 5 attempts to show how the respondents’ job titles might be classified.
At best this ontology2 is crude and approximate. For example, is a “Creative
Design Director” classified as an operations role or as an administrator?

Job Classifications

Indeterminate

Administration

J b Cl ifi ti
Operations

Job Classifications

Engineering

0 5 10 15 20

Figure 5: Classes of reported current job title

2“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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Note the number of respondents who included the words “manager”, or “di-
rector” 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 man-
agers or consultants. Thus it is a weakness in the construct of the survey that it
did not address these kinds of 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 na-
ture and not necessarily directly involved in production logistics. Identification
of this weakness only emerged as the responses came in, identifying so many
respondents with a senior business management responsibility.

5.5 Distribution of skills components

Table 2 lists the correlation between years of service, and those classified as hav-
ing a technical, operations or administration background. The ontology is based
on consideration of the stated qualification in audio, the other qualification, and
the stated job role.

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 2: Correlation between the respondents’ estimates of the technical, oper-
ations and administrative skill sets, and years of service.

From Table 2 it is clear that there is no correlation 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 administration. There is no evidence that these
administration components of variance overlap between technical and operations
variables. This overlap with administration and the other classes suggests that
both the technicians and operators had some understanding of the “production
logistics administration” tasks.

It was clear from the responses that although the respondents 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 responses
based on consideration of the stated job function, and the qualifications, to as-
sign respondents to just two main categories: Technical and Operations. There
are still some respondents whose classification is indeterminate, but many of
those who were previously classified in the administration classification have

21



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 3: Correlation between the estimates for Technical Use of all responses
against those classified as technical, operations and those whose skill could not
be determined.

now been distributed into just these two main classes. The correlation between
these groups resulting from the reclassification is summarised in Table 3.

Indeterminate

Operations

T h i lTechnical

0 5 10 15 20 25 30

Figure 6: Re-classification of job skills

It is this re-classification that is used to compare the differences in perception
between the responses of the technically trained against those with operations
skills.

Still another consideration is the difference between the “use” and “impor-
tance” responses. Using the difference of means for correlated samples, there is
no statistically significant difference between the means of these two variables
at the 95% or 90% confidence level for each of the vectors.

The very high correlation between the “use” and the “importance” versions
means that only one of these vectors needs to be fully analysed. The differences
between item estimates for the “use” and “importance” data-sets is shown in
Figure 7.
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6 Technical ranking estimates

6.1 Technical item difficulty estimates

Table 4 shows the rank of each of the survey technical task items ranked by the
estimate of difficulty of accepting that item as being part of praxis. The sample
in this case is all 47 respondents regardless of their indicated discipline sector.
The items at the top of the table are hardest to accept as part of praxis, while
the lowest items are easiest to accept.

The easiest to accept tasks in Table 4, that is those with a difficulty to ac-
cept 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. An appropriate qualification for this level of job role is a graduate
of an apprenticeship, a paraprofessional, or an experienced hobbyist. From a
difficulty to accept of -0.26, the tasks are increasingly those of a recent graduate
professional engineer or perhaps in a supporting role, an engineering parapro-
fessional. From about difficulty 0.23 and higher, the tasks are increasingly in
the province of an experienced professional engineer.

6.2 Technical differential item function (DIF)

The Differential Item Function is a description of the differences in responses
between the Technical, Operations and Indeterminate groups, shown graphi-
cally in the scatter graph of Figure 8. In this figure the three groups are the
pairwise comparison of the item estimates in each of the groups estimated sep-
arately 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 4. The vertical (y) axis contains the separately 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 background
are shown in Figure 8 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 3.

The group of respondents in Figure 8 classified as having an indeterminate
background (insufficient demographic data supplied) indicated by the green tri-
angles 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
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Estimate Item
0.60 RF receiver design, testing or repair
0.59 Designing clocked sequential circuits
0.58 Programming logic functions into PROM
0.49 Logic design with gates
0.48 Programming a computer in Assembly Language or machine code
0.39 Designing or manufacturing a digital signal processor
0.36 Specify and install a home or office multi-media installation
0.34 RF power amplifiers, tuning, testing or repair
0.34 Boolean logic simplification
0.34 Detect and recover from malware
0.33 RF Amplifier testing and repair
0.31 Install a network using active directory or similar (Server authentication)
0.31 Specify and supervise the installation of a broadcast studio facility
0.24 Specify, design (Audio or Video) or acceptance test multi-stage feedback amplifier
0.24 Analogue baseband amplifier fault location and repair.
0.23 RF Transmitter design, testing or repair
0.23 Test and diagnose faults in wired networks
0.22 Operate machine tools to make audio components
0.15 Test and diagnose faults in data streams
0.15 Specify and supervise the installation of a corporate multimedia facility
0.15 Manufacturing process specification
0.10 Loudspeaker design or manufacture
0.10 Test and diagnose faults in optical fibre networks
0.09 Costing product development and manufacture
0.06 Assemble Printed circuit board.
0.05 Programming a DSP
0.02 Calculate Transmission line timing, termination, matching.
0.02 Assembling a desktop computer from component parts
0.02 Specify and install a home HiFi system

-0.01 Specify and supervise the installation of a concert venue
-0.03 Loudspeaker enclosure design or manufacture
-0.03 Monitor and sustain network security, including protecting against malware at-

tack
-0.03 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
quality management systems.

-0.05 Using a high level language to manipulate data streams like audio
-0.10 Power supplies design, assembly, testing or repair
-0.10 Materials specification and sourcing
-0.11 Install a networked digital audio system
-0.13 Performing routine maintenance on digital equipment
-0.16 Analogue Equipment assembly and testing
-0.18 Acoustical design or specification: Studios, concert venues, theatres, etc.
-0.18 Test and diagnose faults in WiFi networks
-0.20 Conduct peer reviewed or industry product development research into new tech-

nology, methods or materials.
-0.21 Specify a radio studio, recording studio, or post production suite
-0.22 Radio microphone specification, installation and testing
-0.23 Participate in the product development, manufacture and sustainment processes

for audio products
-0.26 Loudspeaker installation
-0.37 Fault location and rectification in a digital system
-0.40 Microphone specification, testing
-0.41 Install a simple (home) network
-0.46 Terminating and testing cables: including audio, multi-core, network (i.e. Cat.6)

Coaxial, or optical fibre
-0.47 Sound system design or installation
-0.48 Calculate circuit theory series/parallel circuits; currents, equivalent resistance.
-0.63 Install and test applications
-0.67 Analogue system first line diagnostics and replacement of faulty equipment
-0.68 Install an operating system
-0.77 Install and test analogue equipment

Table 4: Technical Use tasks ranked by estimate. Easier to accept–negative
estimate: Harder to accept–positive estimate
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Figure 8: Differential Item Function Graph: Technical Use

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 8 described by the brown squares
has a trend line described by y = 1.6591x + 0.085. This line is much steeper
than that describing the responses from those with a technical background,
and the distribution is much more dispersed with more outliers. This response
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, Particularly the more difficult items, and their responses
demonstrate considerably more diversity.

The similarity of the distributions of the Technical category and the Inde-
terminate 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 to ac-
cept for those with an operations background, and their responses were more
diversified. The hypothesis at the heart of this study is that technical and oper-
ations staff have different training backgrounds and operational responsibilities,
so their skill sets will be different. Figure 8 provides evidence in support of the
difference in backgrounds giving rise to a different consideration of the technical
tasks.
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7 Operations ranking estimates

7.1 Operations item difficulty estimates

Table 5 lists the operations tasks ordered by the difficulty to accept each item
as part of one’s work practice.

Rank Item
1.30 Plan and manage logistics for a stadium performance
1.23 Switch programme streams from several sources in presentation: e.g. Master

control; Transmission
0.99 Capture live sound for film or TV
0.93 Match sound effects and dialogue to pictures
0.89 Perform music or drama
0.66 Create sound-scapes using multi-track techniques: 5.1, 7.1, Dolby Atmos, etc.
0.63 Plan and manage logistics for a concert hall performance
0.59 Edit dialogue or news
0.59 Create sound effects
0.48 Set foldback to presenters
0.45 Set a live sound venue for broadcast or recording
0.39 Set sound reinforcement parameters in live sound venues
0.34 Plan and manage logistics for a live sound performance
0.31 Set up and operate multiple radio microphones
0.26 Under supervision, patch signals in a production environment such as a studio or

editing facility
0.25 Direct performances to achieve a specified outcome
0.24 Create sound-scapes using classical recording techniques: Blumlein, ORTF, Tree,

Ambisonic, etc.
0.22 Contribute to multi-media team performance and offer appropriate guidance re-

garding sound
-0.21 Mix multiple sources to produce a specified sound recording
-0.25 Edit music
-0.28 Arrange signal sources appropriately in the environment to capture the produc-

tion intent
-0.29 Arrange mixer grouping for sub-mixes
-0.47 Safely lay out cables to connect signal sources to processing equipment
-0.47 Operate a multi-channel mixing console
-0.66 Place microphones to capture sound appropriately in the context
-0.68 Set signal flow in a channel to insert appropriate signal processing (e.g. equalisers,

compressors)
-0.70 Select the most suitable microphone for a recording task
-0.72 Perform signal processing to achieve a special effect or to improve sound quality
-0.80 Operate a digital audio workstation
-0.81 Set input sensitivity on mixer to optimise for the received signal
-0.88 Set optimum record level for recording a single signal on its own track
-0.91 Operate signal processing equipment to modify the sound to specification
-1.29 Monitor sound output for quality
-1.34 Diagnose and rectify sound quality issues

Table 5: Operations Use tasks ranked by estimate. Easier to accept–negative
estimate: Harder to accept–positive estimate

All of the negatively ranked items (the easier to accept items) are consistent
with the archetypal description of an audio operator setting up and managing a
recording session with a complex multi-channel recording system. This involves
capturing the sound, managing the signal flow and levels and exercising qual-
ity control over the sounds being recorded. A person might acquire many of
these skills with experience in performance as a musician, or in school projects.
However, the basic qualification to specifically develop these skills might be a
Diploma in Audio Production or similar as described on Page 9.

From logit level 0.22 to 0.48 the emphasis is on setting up and operating in
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Figure 9: Differential Item Function Graph: Operations Use

live sound venues. Many people who have Diplomas in Audio Production or
similar disciplines also work in this aspect of the discipline, but they require
considerable experience in addition to the formal qualification

From Logit level 0.59 to 1.00 the emphasis is on film and TV sound. Many
of the people who operate at this level of the industry hold a Degree in an
aspect of Media Production, as described in the ASCO standard for a Media
Producer, or in the award Broadcasting, Recorded Entertainment and Cinemas
Award 2010.

Above this level, the remaining tasks are in managing the signal flow in
large studio complexes (transmission and master control) or in managing logis-
tics in a large outside (stadium) venue. . . both extremely senior roles requiring
considerable experience to perform. In addition, the Master Control requires a
technical background and a considerable operations experience. It would seem
that a degree and experience is an appropriate qualification for this level of
responsibility.

7.2 Operations differential item function

In the Technical Use section of the study, respondents were clearly mostly tech-
nically trained or experienced, and the Operations skilled respondents were in
the minority.

In this section describing Operations an skill-set, the operations skilled re-
spondents were 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 technically trained respondents.
Too few respondents in the “indeterminate” class responded for any observation
regarding this group to be reliable.

The slope of the trend line of difficulty for the “Technical” group is nearly a
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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 6: Correlation between the estimates for Operations Use of all responses
against those classified as technical, operations and those whose skill could not
be determined.

1:1 relationship 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 respond 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.

8 Administration ranking estimates

8.1 Administration item difficulty estimates

Table 7 lists the operations tasks ordered by the difficulty to accept each item
as part of one’s work practice.

The problem with analysis of the “Administration” skill-set is that there
are few respondents who had much experience in this aspect of the discipline.
However, those who did have knowledge of the production administration for
whatever reason did present a consistent measure of the difficulty estimates for
the skill-set. The consistency of response was in large part due to the seniority
of respondents and their experience broadly in the discipline.

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 pre-
sentation) based on pre-production by senior producers.

• Arrange production logistics to transport, feed, and organise the staff, in-
cluding non-performing staff. This is a middle management level function.

• 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 produc-
tion 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.

While it is possible to develop this level of skill through experience alone,
the ASCO classification for “Manager” suggests that this level of responsibility
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Rank Item
1.00 Manage event publicity
0.84 Arrange pre-sales and sales, and merchandising
0.80 Arrange for security
0.65 Arrange pre-production and production financing contracts
0.28 Obtain appropriate copyright and other legal releases for the production

or event
0.21 Arrange for transport, food, accommodation and other facilities for loca-

tion events
0.17 Prepare and action staff contracts according to relevant awards or negoti-

ated conditions
0.16 Arrange for front-of-house staff for the event
0.16 Arrange for and manage support staff for the event
0.01 Arrange for permissions from the relevant authorities

-0.03 Book facilities for the event
-0.12 Prepare call sheets and arrange for performers and staff to be available for

the event
-0.19 Plan the event with running order, liability management, resources, con-

tingencies and monitoring
-0.30 Prepare a safety plan for the event, and arrange for appropriate resources

to ensure public safety
-0.41 Identify resources needed for the event and arrange for them to be available

when & where required
-0.43 Arrange for venues and for technical staff and venue staff to set up the

venue in a timely fashion
-0.44 Prepare a budget for a recording or live event
-0.47 Lead a multidisciplinary team to a successful commercial outcome
-0.48 Monitor sound checks in live venues and advise on quality issues before

and during the event
-0.53 Manage and supervise occupational and public health and safety
-0.88 Perform routine accounting duties

Table 7: Administration Use tasks ranked by estimate. Easier to accept–
negative estimate: Harder to accept–positive estimate
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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 8: Correlation Administrative tasks
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Figure 10: Differential Item Function Graph: Administration Use

requires a degree in some aspect of Media Production in addition to significant
experience.

8.2 Differential item function

Table 8 describes how the different classes of respondents treated each item with
regard to the overall response pattern.

These statistics are illustrated in Figure 10.
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.

On the other hand, the equation describing the trend line for the “Opera-
tions” 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 seniority and exper-
tise, 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 Indeterminate group
is only around 3% the contribution from this group is negligible.
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9 Conclusions

9.1 The research question

This study began with three simple questions:

• What courses are available to develop a suitable background to prepare
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.
Part of the complexity comes from the very long history of the elements

that constitutes the modern educational, industrial and technological context.
Nothing is new in this context. Most of the elements have existed for a very
long time. Yet perception, ideology and political intervention have created a
constantly changing and difficult to follow infocommunication environment, in
which the “Audio Industry”, as we have come to know it, exists.

9.2 Technology change

Until about twenty years ago, each of the telecommunications, computer, and
media technologies was seen as essentially different disciplines. Today these
technologies are merging into one infocommunication industry.

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.

As the technology has evolved to today, the technology 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: electronics,

radio, computer and telecommunications technicians; and engineers in these dis-
ciplines. Not all electronics engineers work with professional audio equipment.
Some may begin by working with telecommunications networks, which are in-
creasingly 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 (in-
terfacing radio consoles to ISDN; connecting broad-band internet feeds as radio
networking interconnections); using satellite 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
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interconnection is via a variety of audio networking protocols not dissimilar to
telecommunications networks.

Audio technology is also a component in other occupations. Analogue in-
put and output device design and manufacturing (microphones and speakers)
are a significant part of the audio industry. The products are applicable to
studio recording, live venue presentations, conference facilities, multi-media en-
tertainment, games, and simulators. They are also in mobile phones and tablets,
computers, security systems and so on. The manufacturing 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 techni-
cal 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: conference
facilities; display spaces like museums, libraries, and shrines; and education
institutions. These facilities range from simple audio-visual display 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 op-
erators need a broader range of skills. Where once it was sufficient to manage
eight, sixteen or twenty-four channels, the signal sources can number in the
hundreds, and the outputs can go to many different places. The sheer complex-
ity of the control sources and interconnections needs a thorough understanding
of the signal flow and work flow, and a deep understanding of how the tech-
nology 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.

9.3 Education

The education system has had a very long history for over ten centuries, all
of which sets a base for the modern versions of education systems that we see
today.

Both the medieval apprenticeship system and the early universities relied for
their training focus on the model of a student sitting at the feet of a Master,

32



soaking up as much wisdom as possible, and then practising the skill-set under
direction of the Master until entering independent practice.

The modern education system has gone through considerable upheaval since
the 1980s, resulting in the restructure of the secondary, secondary technical,
and tertiary systems. This restructuring process has often had more to do
with ideology than evidence-based systemic change, resulting in some difficult
to endorse sectors that needed change in recent years, including in some of
the middle-level (paraprofessional) courses purportedly addressing needs for the
audio industry.

A traditional path into the audio industry has in the past been through
building expertise in a personal interest and self development as a performer, or
in technical occupations via a hobby. As the complexity of the technology in-
creased in complexity and expense, this path was largely cut off, leaving a formal
approach that required one to acquire a skill-set through a formal qualification.

In the technical occupations, the Australian Qualifications Framework de-
fines many levels of education, most of which are relevant to skill-development
in some aspects of the audio discipline.

At the lowest level, tradesmen who have completed an apprenticeship and if
necessary obtained a licence to practice, can install electrical and telecommuni-
cations cabling and performing first-line maintenance.

At the paraprofessional level (Diploma to Associate Degree) in technical
occupations, one can expect to work in routine and complex maintenance, in-
stallation, and engineering support functions in larger organisations, and can
aspire to middle management roles with many years of experience. The range
of disciplines covers most of the infocommunication discipline.

A professional engineer, that is a person meeting the requirements of the
Professional Employees Award 2010 for professional engineers, requires that a
person has completed a four or five year degree recognised by the Institution
of Engineers Australia, or the equivalent experience working as a professional
engineer of not less than five years. Similar qualification requirements exist for
physicists working with acoustics, and under different awards, for Architects
creating the spaces for recording or performance.

Having the facilities is just part of the story: they need to be operated to
provide the product or service.

The range of skills required in operator roles range from certificates (in-
cluding senior secondary certificates) for entry to introductory training roles, to
paraprofessional diplomas in aspects of audio production or similar to work as
an arts industry support worker, and to degrees and higher degrees in a range
of audio, film television and games production. If one wishes to work in pro-
duction logistics administration or commercialisation of media, then a degree or
equivalent experience at senior level in a media production organisation is the
appropriate qualification.

9.4 Industry

The ASCO and ANSCO classifications broadly match the education and experi-
ence levels. The media producers and engineering managers require both a bach-
elor degree and experience. The professional engineers and producer/director
roles require a degree or equivalent experience to meet the conditions for these
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roles. Technicians need either a completed apprenticeship (and licence if nec-
essary) or a paraprofessional qualification. Operators working as arts support
workers (including “sound technicians”) can develop their experience from their
music performance and presentation experience, or they can graduate from a
paraprofessional qualification. Thus the list of available courses matches these
industry classes.

Employment conditions as well as required qualifications are specified in
the relevant awards, and perhaps in the enterprise agreement in force at the
prospective employer.

The job market is much larger than one would at first think, because occu-
pations like journalism, game development, library and museum technicians and
so on all have some component in their courses that develop audio production
skills. The technicians and engineers will generally have a broader range of skills
broadly in some aspect of the infocommunication industry, so they will be able
to seek employment outside the audio industry in an industry down turn. The
audio production roles in many parts of the audio industry are project based, so
they are ephemeral, episodic, and temporally disjoint. This means that people
aspiring to operations roles outside large organisations need to have their spe-
cialist skills underpinned with a generalist skill-set so they can take advantage
of opportunities when they present.

While the job market is potentially quite large in aggregate, it is not par-
ticularly fluid. Those in permanent jobs tend to stay in them for some time,
while those in the episodic roles may have long breaks between projects. In the
sample of jobs taken for this survey most were senior roles requiring degrees
and considerable experience. There were a few junior operator roles, and a few
trainee roles. The trainee roles required a senior secondary certificate and some
demonstrated interest in media production, or equivalent.

9.5 Practitioner survey

The statistics 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 trian-
gulate with the data from the survey of available courses and the industry
survey based on the ASCO and ANZSCO job descriptions, the award de-
scriptions 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.

34



9.6 Paths to a career in audio

There are many paths to a career in the audio industry, but none of them is
easy or fast.

As this study shows, the paths include self study, and many levels of qualifi-
cations as defined in the Australian Qualifications Framework in several relevant
disciplines. These paths can lead to employment in a variety of job roles as de-
fined in the Australian New Zealand Standard Classification of Occupations
and several general awards. The study also shows how these qualifications re-
late to real-world jobs. The experience of practitioners surveyed for this study
confirmed the observations from the publicly available literature. The survey
responses also relate specific skills to job roles and qualifications, and identify
those that are basic and those that require a high level of skill and experience.

Like many creative or arts-based careers, the often episodic or ephemeral
work requires considerable agility, so it is useful to have a substantial career-
supporting skill-set underpinning the experience building process. There have
been many people who have created successful careers without the benefit of
formal 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 developing sufficient experience to become a
“journeyman” and enter independent practice. One could expect to spend seven
to ten years of experience building before demonstrating competence.

In the media content and delivery component of the industry there are
courses and experiences that are appropriate for entry to the industry. These
courses may include sound recording or technical programmes at the parapro-
fessional level, or degrees across a range of disciplines identified in Section 2 and
in Section 3.

In the technical occupations, it is much harder to enter the industry without
some formal training. However, the electronics, computing, telecommunications
or networking disciplines are much more generic, consistent with the scope of
industry, and the rapid pace of technology change.

Audio is a component of many communications 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.

Within the entertainment industry there is no single career path. There are
two broad categories of occupation: technology; and content creation. Within
the media 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 inside 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 within the industry.

Superficially it would seem that the audio industry is just a small part of
the entertainment industry. The Australian Standard Classification of Occu-
pations, and the newer Australian and New Zealand Standard Classification of
Occupations support this view, as do many of the production oriented courses.
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However, the reality is very different!
Audio is part of the much broader infocommunication industry which pro-

vides the carriage service as well as the entertainment and information me-
dia. You will find audio and multi-media in business communication, in ed-
ucation, 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, as described in Section 3.

There are so many paths to a career in this industry that outside advisers
cannot make an individual prediction of the most suitable path. Yet persistence
and perseverance to gain the skills will lead to one’s work practice that leads to
some aspect of personal interest in the audio industry.

It is still possible to build the necessary expertise through personal interest,
self study, and hobby activity to aspire to seniority in the industry. However,
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 the journey begins, it will take many years and involve both for-
mal and informal study. It will uncover places that were undreamed of at the
beginning. After many years gaining the breadth of needed experience, expect
to be agile to adapt as the technology, work practices and social infrastructure
change.
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