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Introduction
The audio industry is a highly sophisticated and constantly changing 

technological environment. Most music business and entertainment fac-
ulty are aware that the industry’s output is a swiftly moving target and that 
a career in the audio industry of today is multi-faceted in its knowledge 
base. Many audio engineers must acquire not only technical skills, but also 
additional musical and artistic skills to gain competence in their special-
ized areas. Consequently, audio engineering can be considered an art form 
as well as a pure science (Martin 1983, 256).

Today’s fast-paced media culture has created a high demand for in-
stitutions that teach the discipline of audio engineering technology (here-
after referred to as AET). Americans spend billions of dollars each year 
attending live concerts, theater productions, and movies, purchasing pre-
recorded music, DVD movies, and video games. All of these products re-
quire an audio soundtrack and equipment developed by audio engineers 
(Wacholtz 2008, 24).

With the proliferation of media outlets, there is a demand for more 
content than ever before in both the worlds of audio and video. This fact, 
coupled with the ongoing mystique of the audio industry itself and the pro-
liferation of the digital audio workstation into consumer culture, has now 
created a large demand from students wishing to pursue audio engineering 
as a credible major at the university level.

Over the past forty years, several types of educational entities, includ-
ing four-year universities, have attempted to train students in sophisticated 
audio, recording, and music technology through structured curricula. AET 
programs have now become commonplace at universities, teaching au-
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dio engineering technology students the necessary skills, or competencies, 
needed by an audio engineer in the real world. Tanner (2001) maintained 
that “higher education exists to provide a formal learning atmosphere 
and to introduce the student to the skills they will need when entering the 
workforce.” With programs now found at hundreds of four-year institu-
tions, AET education has attempted to follow this trend.

This view of audio education is contrasted by the fact that anyone 
can now deem themselves an “audio engineer” by purchasing an inex-
pensive home recording setup and pushing record. With the rise in the 
development of simple digital audio workstations (DAW) such as Garage-
Band, the popularity of web sites such as YouTube, and games like Guitar 
Hero, the young consumer has now become the producer of entertainment. 
This phenomenon can be compared to the personal photography revolu-
tion of the 1950s when consumers purchased cheap personal cameras and 
suddenly fancied themselves photographers. Events such as these have 
democratized the recording process and created a broad-based demand 
for audio education. But what skill sets should this new breed of audio 
engineer develop?

Because of the multi-disciplinary nature of the audio engineering dis-
cipline, AET programs traditionally have been created and hosted within a 
variety of college departments, including music schools, communications 
colleges, and business departments. Furthermore, most college adminis-
trators in these areas have no specialized background or personal familiar-
ity with the discipline of audio engineering or the music industry in which 
it operates. A handful of administrators may have been music industry 
professionals at one time, however, they may not currently be abreast of 
the constant changes within the audio engineering fi eld.

Recommendations and standards are needed for administrators who 
have no background in audio engineering to suggest what an “educated” 
engineer should know and what technologies educators should be employ-
ing to teach them. Program administrators now fi nd themselves asking 
questions such as:

• What is the basic AET core set of classes?
• Should we teach all Pro Tools courses on DAWs or use 

large format recording consoles with analog tape as 
well?

• Should we teach DAWs such as GarageBand?
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• Should we also teach video skills?
• What courses, resources, and technology are we funding 

that we cannot do without?

Without a professional background in the audio discipline an admin-
istrator may not be able to answer these questions. Furthermore, advisory 
boards are often relegated to the geographic region in which the college 
exists. Administrators want to know which courses will effectively pre-
pare audio students for the changing and worldwide landscape of music, 
media, and music business. Garfrerick (2006) suggested, “Curricula in 
[AET] programs are a moving target, and due to the rate of change in the 
technology and how it affects the industry, those curricula should be in a 
constant state of review and revision.”

Additionally, many new and expanding AET programs rely on the 
knowledge of the program director to form a new curriculum and to pur-
chase technology, rather than questioning the future needs of the industry 
itself. Some programs may even benchmark from larger schools when de-
ciding what to teach, which may not be the right answer for their particular 
programs.

Literature Review of Audio Engineering Curricula 
and Accreditation

Over the past fi fteen years, research in the area of music industry 
studies has grown rapidly, but mostly in the subfi eld of music business. 
Formal research specifi cally on AET curricula is nonexistent with the ex-
ception of Lightner (1993), Sanders (1994), and Walsh (1996), whose re-
search and contributions were pioneering the fi eld. An evaluation of the 
past seven annual issues of the Music & Entertainment Industry Educators 
Association Journal shows that the majority of the peer-reviewed articles 
have focused mostly on topics in the music business, as opposed to audio 
curriculum as an emphasis. Similar fi ndings applied when searching the 
topic of audio education in music-related journals and the Journal of the 
Audio Engineering Society (AES) in the ERIC (2006-2008) database and 
other dissertation databases. The number of doctoral dissertations in the 
areas of music business or music technology concerning audio engineer-
ing, recording technology education, or recording technology curriculum 
can be numbered on one hand due to the relative youth of the fi eld and its 
perception as being in its incipient stage as an academic discipline.
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Furthermore, because of the interdisciplinary nature of AET educa-
tion, no specifi c audio accreditation standards exist which cover all types 
of programs. Kemmerer (2005, 2) states:

Since most programs are tracks or emphases with a de-
partment, control of the curriculum can be cumbersome. 
This is further exacerbated by the various accreditation 
bodies for those departments: The National Association of 
Schools of Music (NASM), The Association of Collegiate 
Business Schools and Programs (ACBSP) and The Ac-
crediting Council on Education in Journalism and Mass 
Communications (ACEJMC). Each agency has standards 
that programs must meet in the major (the spokes) which 
sometimes are not in the best interest of the MEI program 
(the hub). This strong gravitational pull toward the spokes 
creates limited options for new courses and revision in 
core MEI curricula.

If AET programs try to satisfy the needs of their host college, partic-
ular competencies and resources needed to teach those competencies may 
be overlooked. Garfrerick (2006, 94) cautioned, “There is the additional 
issue of the music department qualifying for the National Association of 
Schools of Music (NASM) accreditation and the standards prescribed. 
There is a temptation to put resources at the ‘must do’ point.”

Competency-Based Education
The theories underpinning the core competency model used in this 

study, include competency-based education, Bloom’s taxonomy, and vari-
ous instructional design models. Competency-based education (CBE) is 
an educational methodology that focuses on the roles to be fi lled when 
students complete an educational program (Stine 2003). Competencies 
are becoming the new framework for higher education curriculum design, 
training, and professional development. The emphasis in CBE is on stu-
dent demonstration of competency or profi ciency in external roles rather 
than on tests or exams that simply indicate a superior understanding of 
course material (Forest & Kinser 2002). Competency-based education is 
focused on outcomes that are linked to workforce needs, as relayed by em-
ployers and industry. Large skill sets are divided into competencies, which 
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may have many levels of mastery. Competencies support one another from 
basic to advanced, as learning progresses, with a synergistic outcome as 
the goal (Council on Education for Public Health 2006). In this study, 
the term “competency” specifi cally relates to the possession of particular 
knowledge, attitudes, or skills that enable an audio graduate to serve at an 
acceptable level of performance.

Methodology
The design of this study used both qualitative and quantitative mea-

sures, as defi ned by the Delphi method. The Delphi is primarily a qualita-
tive methodology that employs a purposeful sample of dispersed, anony-
mous experts to develop consensus for contemporary and future-oriented 
guidance (Coates 1975, Dalkey 1969, Delaney 2004, Delbecq et al. 1975, 
Dunham 2009, Linstone and Turoff 2002, Weaver 1971, Wilhelm 2001). 
The Delphi is most appropriate when expert opinions are geographically 
dispersed (Jones and Hunter 2000, Linstone and Turoff 2002). It is named 
Delphi as it is a future-focused forecasting method which relies on a panel 
of experts.

This study was conducted from January through April, 2009. Par-
ticipants in the study included “experts” in the audio fi eld including music 
producers, recording engineers, mixing engineers, mastering engineers, 
fi lm sound engineers, broadcast engineers, audio hardware and software 
manufacturers, sound reinforcement engineers, jingle/advertising engi-
neers and producers, audio maintenance technicians, audio installation 
technicians, business owners and managers of commercial studios, audio 
forensics engineers, and various other engineering disciplines.

Panel participants were considered future-oriented audio experts if 
they met two or more of the following predetermined criteria:

1. had participated in the production of a minimum of fi ve 
commercially available recordings or products that sold 
500,000 copies or more each;

2. had been in the audio business a minimum of ten years;
3. were considered by audio peers to be an industry leader; 

and
4. were future oriented, either inventing or accessing new 

technologies in their work.
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Additionally, to represent geographical diversity, a minimum of two 
initial panel participants from each of the following areas of the United 
States were purposefully selected:

1. Midwest: Illinois, Indiana, Iowa, Kansas, Michigan, 
Minnesota, Missouri, Nebraska, North Dakota, Ohio, 
South Dakota, Wisconsin;

2. South: Alabama, Arkansas, Florida, Georgia, Kentucky, 
Louisiana, Mississippi, North Carolina, Oklahoma, 
South Carolina, Tennessee, Texas, Virginia, West Vir-
ginia;

3. Northeast: Connecticut, Delaware, District of Colum-
bia, Maine, Maryland, Massachusetts, New Hampshire, 
New Jersey, New York, Pennsylvania, Rhode Island, 
Vermont; and

4. West: Alaska, Arizona, California, Colorado, Hawaii, 
Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, Wyoming.

Fifty-two panelists who met the criteria agreed to participate from an 
initial pool of seventy who were contacted and interviewed by the research 
assistant. At the end of the three rounds there was a forty percent panelist 
attrition, and thirty-one panelists remained.

It should also be mentioned that data triangulation, which uses multi-
ple investigators, multiple sources of data, or multiple methods to confi rm 
the emerging fi ndings was employed throughout the entire pre-study and 
three-round process in order to minimize researcher bias.

Round 1 Study
Round 1 began with two focus questions for the panel. Possible state-

ments were provided and comment boxes were provided for panelists to 
suggest items not listed. Panelists were requested to suggest competencies 
that fi t into seven content domains:

• General Audio
• MIDI
• Digital Audio
• Traditional Business and Music Business
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• Music
• Electronics
• Communications, Leadership, and “Other” Competen-

cies

The research questions were presented to the expert panelists as fol-
lows:

1. What essential competencies need to be taught in an 
AET program ten years from now (2019) to prepare 
AET students effectively for a career in the audio indus-
try of the future?

2. Given a limited budget typical of smaller AET pro-
grams, what essential technologies must be purchased 
for an AET program ten years from now (2019) to pre-
pare AET students effectively for a career in the audio 
industry of the future?

It should be noted that an AET program in this study was defi ned to 
panel participants as:

a program in audio technology hosted at a four-year 
college. The program contains at least three sequential 
courses in audio recording, including, but not limited to, 
production, live sound, studio management, equipment 
design, and MIDI as a part of the degree program” (Ter-
rell 2001). 

After the completion of Round 1, all responses were gathered and 
consolidated by an independent research assistant. Similar competencies 
were consolidated for clarity and brevity (Gaspard 1992) and competen-
cies were kept as separate items.

Round 2 Study
The Round 2 instrument contained the compiled results of Round 

1. In order to conserve panelist’s time and maximize their effectiveness 
only the top-ranked 164 competencies were provided to panelists on this 
instrument, chosen from the 255 unique items found in Round 1 (Gaspard 
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1992). Additionally, items were separated from content domains to present 
items to panelists randomly. Panelists ranked the competencies on a fi ve-
point Likert-type scale: 5 = Very Important; 4 = Important; 3 = Moderately 
Important; 2 = Of Little Importance; 1 = Not Important.

Round 3 Study
During Round 3, each expert panelist was emailed his or her own 

unique instrument with the 160 items (4 were removed due to duplica-
tions) and the panel’s rankings from Round 2. All items were randomly 
re-ranked. The panelists were presented with the same competencies as 
in Round 2 and asked to rank the concepts using the same scale. Each 
panelist was provided his or her responses from Round 2, the group mean 
response to each question from Round 2, and the panel’s standard devia-
tion (given to the panel as ± 1 standard deviation, high and low scores) for 
each of the 160 items taken from Round 2.

Results
Out of the fi nal 160 competencies, 154 items reached a level of sta-

tistical consensus of 51% or more. Statistical consensus was calculated by 
dividing the number of panelists who were within ± 1 standard deviation 
of the median by the total number of experts in the panel (Gaspard 1992). 
Practically, this measured how much the panelists “agreed” on a particular 
competency statement.

Although many of the competencies in the “communications/leader-
ship/other” content domain are typically the hardest for audio engineer-
ing educators to implement and measure within an AET curriculum, these 
competencies nonetheless ranked the highest. The competencies in this 
one content domain accounted for twenty-fi ve of the top fi fty items (50%) 
in the overall items ranking. This is consistent with the research of sev-
eral AET and other competency-based studies (Day and Koorland 1997, 
Lee and Blaszczynski 1999, Lightner 1993, Paulson 2001, Patterson et al. 
2002, Sanders 1994, Walsh 1996). The complete list of competencies and 
their rankings is found below.

With regards to the categories or individual content domains into 
which the competencies were initially sorted (General Audio, MIDI, Digi-
tal Audio, Music Business and Business, Music, Electronics, Communi-
cations/Leadership/Other), the highest-ranked competency in the general 
audio content domain was, “A student graduating from a four-year AET 
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program in 2019 should be able to demonstrate a basic knowledge of ef-
fects including EQ, reverbs, delays, gates, and limiters,” receiving a mean 
rating of 4.87 (SD = 0.43). The lowest-ranked item in the general audio 
content domain was, “A student graduating from a four-year AET pro-
gram in 2019 should know the general history of recording technology 
(1877-present),” receiving a mean rating of 3.23 (SD = 0.92).

The highest-ranked competency in the digital audio content domain 
was, “A student graduating from a four-year AET program in 2019 should 
be able to backup and organize session data on an external hard drive/
zip drive correctly,” receiving a mean rating of 4.61 (SD = 0.62). The 
lowest-ranked item in the Digital Audio content domain was, “A student 
graduating from a four-year AET program in 2019 should be able to apply 
a basic knowledge of digital circuit theory and digital signal processing to 
the design of digital audio systems,” receiving a mean rating of 3.27 (SD 
= 0.98).

Final ranking of competencies needed by students in 2019 as deter-
mined by the expert panel (Round 3) were then ranked from the highest 
to the lowest group mean. In the case of a tie, the item with the least stan-
dard deviation was ranked fi rst (Gaspard 1992). In case of tied means and 
standard deviations, the median, then level of consensus, then alphabetical 
order of competency were used to rank the items. The complete list can be 
found at the end of this document in Appendix 1.

Findings Concerning AET Technology
Although AET program technology recommendations did not com-

plete the three round Delphi process, fi ndings were initially made via the 
Round 1 instrument. With regard to the statement, “A four-year AET pro-
gram with students graduating in 2019 should purchase and maintain the 
following equipment,” the item with the highest number of responses (96) 
was listed as “outboard gear.” The next items were “audio monitors” (56 
responses), “microphone-moving coil” (38), “ear protection” (33), and 
computer/software/condenser microphones (all with 32 responses). The 
lowest ranked items with regard to this statement was analog multi-track 
recorder (1 response), software-administrative (1) and studio furniture (1).

Conclusions and Recommendations for Practice
The researcher produced eight general conclusions and nine general 

recommendations for practice by analyzing the fi ndings and comparing 
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those fi ndings to the literature.

Conclusions:

1. Competencies needed by future AET graduates are 
multi-disciplinary with unique educational needs.

2. Communications/leadership/other competencies are es-
sential for future AET graduates.

3. Practical skills should be balanced with, and at times, 
take priority over, theoretical content in future AET cur-
ricula.

4. The AET student must be offered several internship and 
mentorship opportunities to develop competencies.

5. Traditional business and music business, music, and 
MIDI competencies are important, but should be pur-
posefully limited in the scope of AET curricula.

6. The AET graduate must develop basic troubleshooting 
skills and basic electronics competencies.

7. The audio industry should begin developing and pro-
moting a standardized curriculum and accrediting body.

8. Technologies needed to teach future AET curricula are 
identifi able.

Recommendations for practice were as follows:

1. Administrators should evaluate their current AET 
curricula to determine the extent to which the needed 
diversity should be present. The need for multi-disci-
plinary competencies points to close interdepartmental 
interaction.

2. Administrators overseeing AET programs must provide 
coursework for students to develop communications 
and leadership competencies. This includes requiring 
written papers, group work, and face-to-face skill build-
ing to build client relations skills.

3. AET curriculum must emphasize practical skills and 
competencies on the same level as audio theory and 
history.
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4. Administrators overseeing AET programs should make 
internships and mentorships mandatory.

5. The AET graduate of the future must be provided some 
musical knowledge or competency. The minimum 
seems to require the AET program offering two to three 
courses that address aural skills such as musical and 
critical listening skills.

6. The AET student must learn enough business compe-
tencies to understand what Cruz (2003, 7) called the 
“recorded music value chain—musical artists, man-
agement companies, and record labels,” in order to be 
compensated in the changing music business models of 
today’s music industry. This does not necessarily mean 
taking several courses in accounting and marketing, but 
AET programs should offer a minimum of one survey 
of the music business course.

7. An adequate amount of MIDI knowledge should be 
integrated into existing AET courses, as a dedicated 
MIDI course may be overkill. MIDI competencies did 
not rank as high as other competencies, but competency 
in virtual instruments seemed important enough to the 
panel to have it appear on the fi nal list.

8. The AET program should offer one course in basic 
troubleshooting skills and electronics competencies or 
should fi nd a way to integrate these skills into existing 
AET courses. Music and business departments must 
form alliances with physics and engineering depart-
ments on campus in order to fulfi ll this requirement.

9. AET programs should begin investing in technologies 
such as multiple digital audio workstations (DAW) 
augmented with high quality analog outboard gear, and 
high quality monitors for critical listening. Resources 
should be devoted to smaller digital consoles over large 
format analog consoles.

These conclusions and recommendations are only a snapshot of AET 
curriculum development. Readers are invited to form their own conclu-
sions from the data as well. Other resources such as the META alliance, 



160 Vol. 10, No. 1 (2010)

the Audio Engineering Society, and the National Association of Schools 
of Music, can and should be consulted to provide additional pieces of the 
puzzle. The fi nal steps are to apply this information to AET curriculum 
design, to use it as a stepping stone for further studies, and to move to-
wards AET program accreditation in the future. Hopefully, administrators 
of AET programs will be able to use the results of this study to inform 
academic and curricular decisions for the next ten years. To visit the entire 
study and its recommendations for practice please visit http://pqdtopen.
proquest.com/#viewpdf?dispub=3390728.
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