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Beyond Technology: The Education of Audio Professionals & The Importance of 

Learning the Esthetic Concepts And Primary Theories of Audio Production 

Introduction 

The accelerating development of new communication technologies combined 

with the explosive growth of electronic media has created a diverse marketplace for 

creators of new types of content which are based entirely in audio or incorporate audio 

in their production work. With this increase comes a need for professionals_ who 

understand the complex nuances that contribute to the production of high quality audio 

and who are capable of adapting to new technologies and new media. 

In recent decades, the decline of available apprenticeships for audio 

professionals 1 has led to the development of many new audio-based majors at four-year 

colleges and universities. While many of these programs are still new when compared 

to other academics disciplines, they are based on older models of media production 

while adapting to the changes driven by new technology in the world of electronic 

media. As undergraduate audio programs struggle to keep pace with the evolving world 

of electronic media, it is important to investigate the common elements of audio 

education that best prepare students with the skills necessary to change and grow with 

1 The term audio professional is intended to refer generically to any person involved with 
the creation, recording or manipulation of sound by electronic means. 
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new and converging media. Textual sources such as audio production textbooks and 

interviews with audio professionals provide the historic context for understanding the 

current state of college level audio programs such as those in music, communication, 

and theater programs and, to identify the necessary skill set needed for all areas of 

audio production. 

While many texts and audio/visual sources exist with the goal of educating future 

sound engineers, very few texts cover the pedagogy of audio professionals. Only a 

handful of published scholarly works cover the subject of audio education. Therefore, 

the intent of this paper is to examine the development of audio education from its 

inception to the present along with the educational needs of current students . . The 

analysis may create a basis for further study and debate on the topic of future 

pedagogical methods for audio programs. 

A Brief Background of Audio Education Pedagogy 

In the early days of sound recording and audio production, the craft of audio 

engineering2 was taught in the form of an apprenticeship. Through a hierarchical chain, 

senior audio engineers passed their knowledge on to new hires, who would in-turn, · 

transmit the information along to the next generation. Apprenticeships worked well for 

2 The term engineer is used rather loosely in the world of audio production, as is this 
case in the terms: recording engineer, mixing engineer or live sound engineer. These 
terms are often used to describe the function of someone involved in the recording or 
mixing of music when in reality these occupations share relatively little in common with 
traditional areas associated with term "engineer" such as "mechanical engineer" or "civil 
engineer". The reason for this is most likely due to the fact that many early recording 
engineers had degrees in electrical engineering and were actually responsible for 
designing, building and maintaining much of the equipment they used. 
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educating young sound engineers in the formational years of media industries such as 

sound recording, film, radio, and television. 

The success of the apprenticeship approach to audio pedagogy is attributable to 

the studio system that controlled these industries, at first. In a studio system, all or most 

aspects of a production including sound were done in-house. All aspects of production 

were carried out in a relatively standardized fashion at radio networks, record labels, 

movie studios, or television studios. 

For audio professionals working in a studio system, standardization of practices 

utilized by their employer created a skill-set unique to the company. For example, if CBS 

Radio used tape recorders made by the Ampex Company, then the CBS broadcast 

engineer would master only the Ampex tape recorder. He would not be required to 

master equipment manufactured by other companies such as the Studer Corporation or 

· 3M Corporation. 

The relatively slow development and evolution of tape recording technology 

beginning during WWII (as compared to the rapid advancements in digital recording 

software) allowed a broadcast engineer who began his career in the middle part of the 

twentieth century to get through most of his career having to learn a handful of different 

technologies. The audio engineers of today may have to retrain themselves every six to 

eight months on a new or updated piece of software or technology. The demands of the 

audio production workplace today require the hiring of a trained and educated staff. 

The principals of an apprenticeship based model fall apart in the modern audio 

workplace. Few technicians, producers or engineers have the time to retrain themselves 
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continually while also being responsible for training new staff. The challenges of the 

modern audio production unit combined with the general decline of the studio systems 

that once supported apprenticeships left a gap in the educational opportunities for 

aspiring audio professionals. 

As the apprenticeship system declined and the need for educated audio 

professionals grew, colleges and university programs began to offer classes and 

degrees in the profession of audio engineering, radio production, sound recording, and 

related fields. In this way, higher education began to fill the void in audio education 

created by the declining numbers of apprenticeships offered in the entertainment 

industries. It is common for music departments to now offer coursework and majors in 

sound recording and electronic music production. Communication departments have for 

many years offered majors in television and radio broadcasting while additionally, a 

number of colleges, universities, and private certificate programs, offer sound design 

concentrations through their technical theater and film programs. 

While music, communication, and theater programs for audio are still currently 

the norm, technology itself continues to press on creating new opportunities for jobs in 

emerging fields of media creation. Already many colleges and universities are faced 

with rethinking and reorganizing audio education programs to meet the needs of 

students seeking to fill these audio production related jobs of the twenty-first century. 

Terms such as new media and media convergence illustrate the desire of many schools 

to come to terms with changing landscapes of media production. One example is New 
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York University's Steinhardt School whose faculty evaluates its program yearly to 

accommodate new developments in music technology. (Crawford) 

Review of Literature 

In approaching the research for this paper the author first did an extensive review 

of existing textbooks and journals on audio production for such specialized areas as 

radio production, music recording, sound for film and video, and live and theatrical 

sound production. The purpose of this review was to provide an insight into the common 

practices of each of these specialized fields of audio production and to search for 

common educational goals between them. 

In the field of radio production the primary texts reviewed included Sound 

Reporting: The National Public Radio Guide to radio journalism and production edited by 

Marcus Rosenbaum, John Dinges and Flawn Williams, Modern Radio Production By 

Lewis O'Donnell, Philip Benoit and Carl Hausman, and Radio Production: Art and 

Science by Michael C. Keith. These three texts stood out as the best-written and most 

comprehensive books on the subject of radio production of those reviewed. All three do 

an excellent job of guiding the reader through the basic concepts of radio production 

while covering relevant topics like equipment operation, show production techniques 

and interviewing methods to programming and formatting of radio stations. 

The primary texts reviewed for the area of sound for film and video include Sound 

for Film and Television By Tomlinson Holman, Audio Postproduction for Film And Video 

and Producing Great Sound tor Digital Video by Jay Rose and Audio Post Production for 

Film And Television By Hillary Wyatt and Tim Amyes. Sound tor Film and Television 
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was chosen because it is an excellent overview of the process of creating sound for film 

and T.V. and also because the author, Holman, is perhaps one of the most widely 

recognized names in the development of modern multi-channel audio. The two texts by 

Jay Rose, Audio Postproduction for Film And Video and Great Sound for Digital Video, 

were chosen as they both provided a well balanced overview of the essential topics of 

sound production for film and video including production audio recording and 

postproduction audio techniques like voice-over, a.d.r, dialog editing, music editing and 

sound effects. Audio Post Production for Film And Television By Hillary Wyatt and Tim 

Amyes provided a counterpoint to the other two texts by examining European audio 

production methods. 

In the field of music recording the author chose Practical Recording Techniques: 

The Step- by- Step Approach to Professional Audio Recording by Bruce Bartlett, 

Modern Recording Techniques by David Miles Huber and The Mixing Engineers 

Handbook by Bobby Owsinski. Both Practical Recording Techniques and Modern 

Recording Techniques are considered by many to be standard texts for beginning music 

recording engineers and provide a good deal of information on basic topics such as 

microphone placement and signal processing etc. The Mixing Engineers Handbook is 

more specifically geared towards the mixing phase of music production and includes a 

large number of interviews from well know music mixing engineers. 

Texts chosen from the field of live sound production include: The sound 

Reinforcement Handbook by Gary Davis, Sound System Engineering by Don Davis and 

Sound Systems: Design and Optimization: Modern Techniques and Tools for Sound 
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System Design and Alignment by Bob McCarthy. All three of these books were chosen 

for the quality of their content and ability to address issues specific to live sound such as 

power considerations, speaker placement, system optimization and equalization and 

feedback control. 

One text that was chosen for review as well was Audio in Media by Stanly R. 

Alten. This book stands apart from the others reviewed in that it takes a more holistic 

approach to the subject of audio production by including the topics of audio production 

for radio, film, television and music recording into a single text. This idea of mingling 

different areas of audio production mimics the educational attitudes of the author and 

that of The Newhouse School of Public Communications at Syracuse University where 

the text was developed. 

In analyzing the texts discussed above, the author found that the common goal 

of many of these books is in providing an operational knowledge of audio production. By 

operational knowledge, the author is referring to a type of knowledge one should 

possess in order to perform the basic operation of audio equipment. While this type of 

knowledge is necessary for any audio professional to properly perform his or her basic 

duties, it does not address an understanding of the esthetic qualities that are aurally 

pleasing to the listening audience. A possible reason for a lack of texts on the subject of 

the esthetic qualities of sound is the poor ability of language to convey the sensations of 

aural experiences to the reader. It is easy to convey the concept of "blue" through the 

written word. If one were to write, "The man's shirt was blue," most readers would be 

able to form an image in their minds of what color the man's shirt is. If one goes even 
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further one could write, "The man's shirt was a royal blue, button-down shirt with a white 

collar and tie-dyed cuffs," one can form an even more specific image in his or her mind 

of the appearance of the man's shirt even if it is an odd kind of shirt one may have never 

seen in real life, one still can put together a composite image form the written 

description of the shirt. However, it becomes much more difficult to describe sound 

using text to capture the aural experience. For example, if one writes, "The violin 

sounded bright," one may imagine the sound of a violin but with more high frequency 

than what they might normally associate with the sound of a violin. However, if one tries 

describe the sound more specifically, for example "The violin sounded mildly bright', the 

adjectives, instead of becoming more clear become instead, less objective and 

potentially more vague. Unlike color for which there are a bevy of reasonably objective 

descriptions for hues, such as royal blue, aural perceptions remain largely un-described 

by language. Even the term bright used above is borrowed, by language, from another 

sensory experience, in this case, sight. 

The primary textual source of research found for this thesis came from several 

papers from various authors published in the journals Social Studies of Science and the 

Journal of the Audio Engineering Society. While no single article referenced could be 

considered a complete treatise on the history of audio education, individually they 

provide a useful basis for the various components of audio education outlined in the 

main body of this paper. These major components discussed include the history of 

apprenticeship-based audio education and its transition to a university based education, 
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the importance of tacit, or implicit, understanding of the ethics of recorded sound, and 

the difficulty language presents when trying to describe sounds verbally. 

Due to the limited amount of textual information on the subjects listed in the 

paragraph above, further research for this thesis was done in the form of personal 

interviews conducted by the author with two university professors, Dr. Stanley Alten of 

The Newhouse School of Public Communications at Syracuse University, and Dan 

Berggren a professor emeritus of Communication at The State University of New York 

at Fredonia and author of several textbooks on the subject of audio production. Also 

interviewed was Richard Hilton, a professional musician and recording engineer with a 

large list of professional credits, who also has teaching experience with sound 

recording. The purpose of these interviews was to gain direct understanding and insight 

from teachers and professionals as to their experiences studying and teaching audio. In 

doing so the author asked questions concerning each individual's approach to audio 

education, what challenges of audio education concerned him most, his opinions on the 

transition from an apprenticeship based model of education to a university model, and 

each person's approach to teaching the esthetic qualities of sound. 

Additionally the author sent surveys to 34 colleges and universities in the United 

States and Canada with audio based majors in theater, communication, music and film. 

The six institutions, which responded, are included in an appendix at the end of this 

paper. 

An Analysis of the Core Concepts of Audio Production 



10 

Since the earliest days of Thomas Edison's experiments with sound recording, 

audio professionals have been struggling with the subject of how to produce the best 

sounding audio recordings given the limitations of the equipment available to them at 

their particular time in history. The desire for better sounding audio has created a class 

of professionals concerned with the process of recording and reproducing sound. 

Known by many different titles, such as recordist, recording engineer, producer, etc., 

and, working across many different fields such as, radio, television, and film, audio 

professionals have required a set of skills universal to all sound related media. The 

skills include a technical understanding of acoustics and electronics as well as an 

implicit, or tacit, knowledge of the esthetics of recorded sound. (Horning 704) 

Technical know-how includes an operational knowledge of the necessary 

equipment needed to create a sound recording. While it is possible, given the recording 

devices of today, for a novice to produce a "live" or single take recording of an event 

with reasonably decent audio quality, or fidelity, this has not always been the case. For 

example, in the earliest days of audio recording, audio devices and equipment, such as 

the phonograph, were large and bulky, making it difficult to move or place equipment 

relative to a sound source. In addition, the earliest recordists lacked amplifying circuits 

or electronics to control the recording level of incoming sound. Inability to control the 

volume level of recordings made it difficult for the phonograph recordist to control the 

acoustic vibrations that reached the cutting head during a recording session. Too low a 

volume, and the recorded sound would be difficult to hear past the scratching of the 

needle in the groove when played back. Too great a volume would cause the needle to 
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skip out of the groove all together. The inability to control the recording level meant that 

performers or subjects being recorded had to be carefully placed around the recording 

apparatus so that the optimum ratio of signal (recorded sound) to noise (the noise 

produced by the needle in the groove) could be met. (Horning 706) Likewise, the 

placement of individual performers within an ensemble relative to the recording 

apparatus was also necessary for creating a balance of sounds on the final recording. 

The desire to improve the quality of sound recordings led recordists to experiment with 

the placement of performers, acoustic design of rooms, and modifications to the cutting 

heads of phonographs - all in an attempt to improve the overall fidelity of their 

recordings. (Horning 706) 

As evidence for the idea that there are consistent concepts of audio production 

that persist over time, the concepts of placement, room acoustics, and modifications are 

still core practices of audio professionals today with only a few basic differences. For 

example: in addition to placing performers in a space, one can now, with the advent of 

electrical transducers like microphones, magnetic pick-ups, etc., also place the 

transducer relative to the sound source or performer. With the arrival of electronic 

amplifying circuits like tubes and transistors, one can now control the volume level of 

recordings, which allows for the recording of both loud and quiet sounds with similar 

fidelity. Room acoustics still remain a foremost concern to the contemporary recording 

engineer as well, as with greater and greater increases in audio resolution, so too, does 

one also gain the capability for greater realization of the subtleties of the recorded space 

in the finished recording. Modification still exists in the development of new recording 
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gear, but since the 1960s, it has fallen more and more under the domain of electrical -

and later software - engineers and less in the hands of the day-to-day recording or 

audio engineer. 

Combining the basic concepts of sound recording with an ever-changing 

marketplace of new devices and developments in recorded sound, it is now as important 

as ever for students of audio production to have a strong background in the 

fundamentals of electronic sound recording and reproduction. 

In examining the education of audio professionals, it is first important to look at 

the history of how audio engineers have been trained in the past in order to better 

understand the state of sound recording and audio production education today. 

Secondly, it is important to look at the current · state of audio recording education by 

examining those college and university programs that deal with audio · such as those 

offered by many music, mass communication, theater and film programs. Thirdly, some 

thought should be given to the complexities of how esthetic concepts of sound are 

conveyed to students in audio production and sound recording programs. 

Part 1 : Apprenticeships 

The primary form of education for audio professionals throughout most of the 

twentieth century was in the form of apprenticeships. Apprenticeships for audio 

engineers in the music, radio, television, and film industries were often an informal one

on-one education gained through working with an established engineer in a studio or 

field production environment. Through the apprenticeship the often young, aspiring 

engineer would be hired on as an assistant in order to aid the supervising audio 
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engineer in his or her day-to-day duties. As the assistant became more competent with 

his or her duties, he or she would be promoted accordingly. (Aiten) Susan Schmitt 

Horning describes the educational culture at the Victor Talking Machine Company like 

this: 

... knowledge was shared in recording departments much as 

it was within the apprenticeship system and 'shop culture' of 

early mechanical engineering firms. Victor Talking Machine 

recordist Harry Sooy passed on the 'mysteries' of the cutting 

lathe to his younger brothers, Raymond and Charles, who 

joined him in the Victor Recording Department and continued 

to work there after his death in 1927. (707) 

Using the music recording industry as an example of the historical development 

of apprenticeships, until as recently as the 1980s, it was possible for an aspiring music 

recording engineer to start working at a major studio with as little as a high school 

diploma and the "right attitude". (Krowlikowski 30) In the music-recording studio of the 

1960s, 1970s, and 1980s, engineers were trained through a studio system. The music 

recording business generally gave the perspective engineer the title of tape operator or 

tape op. Tape ops were literally responsible for operating the tape machines during 

recording sessions. Additionally, the role of tape op also included a number of other 

menial but necessary tasks around the studio including, but not limited to, basic 

equipment maintenance, prepping the studio for recording sessions by setting up 
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stands, microphones, headphones, etc., answering phones, cleaning and running 

errands. In return, the aspiring engineer would learn the process of recording and 

equipment maintenance from senior technical staff and recording engineers. 

As time progressed, a successful tape op would have the opportunity to assist on 

recording sessions and, if all went well, could earn the title of assistant engineer. In the 

same manner one could, through this studio system, progress to second engineer, first 

engineer and perhaps even producer. 

In the 1970's many recording artists like the Beatles, David Bowie, Eric Clapton 

et al sought greater creative freedom from record companies. It became popular for 

artists to record in independent recording studios such as London's Trident Studios, 

New York City's Power Station Studios or Miami's Criteria Studios. Many engineers and 

producers became well know for their work and new class of freelance recording 

engineers and record producers developed. The new class of successful audio 

freelancers heralded a big change from the days when stud.ios like Capitol Studios and 

EMI's Abbey Road Studios were owned solely by the record companies and run with the 

purpose of recording the record label's own acts. 

During this time, however, most studios - independent or otherwise - still 

maintained a staff of house engineers and technicians not only to maintain the studio 

but also to assist visiting artists and producers. Subsequently, through this period of 

change, the studio system of training new hires was maintained. Similar training 

practices existed in the radio, television, and film industries. For example, sound mixers 

on film and television sets generally began their careers first as microphone boom 
. . 
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operators. Likewise, in radio, disc jockeys often begin their careers hosting programs 

during non-peak hours such as late night or weekends. (Berggren) 

As times and technology changed, the names or titles, given to new hires also 

changed. The term tape op was abandoned around the time manufacturers such as 

Studer, Ampex and MCI started providing remote tape transport units. New titles such 

as runner, and the now ubiquitous term intern, replaced the old moniker of tape op. 

However, the roles and duties of the position remained the same. In the realm of film 

production, new titles such as sound designer were created in order to better describe 

the role of someone responsible for the overall sound production of a film. (Merch 158) 

The decline of opportunities for music recording engineers began in the late 

1990s as a result of two major technological changes in the music industry. The first 

was an overall decline in CD sales often attributed to the rise and popularity of online 

music piracy of downloadable MP3 audio files. It is estimated that total U.S. music sales 

in all formats dropped from $16.5 billion in 1999 to just $6.3 billion in 2009. (Goldman, 

money.cnn.com) The decline of music sales meant that funds did not exist for record 

labels to expend on developing new artists who were not already proven moneymakers. 

This lack of investment in new artists has caused fewer and fewer artists to record in the 

type of large recording studios which had previously held the role of hiring and training 

young engineers. (Goodman, timesonline.co.uk) 

The second major change to affect the decline of large recording studios has 

been the rise of inexpensive digital recording equipment and personal computers. 

Primarily in the form of the Digital Audio Workstation, or D.A. W, software such as Pro 
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Tools, Cubase, Sonar, Logic, and Ableton Live. With a D.A.W. software program like 

Pro Tools, an engineer can record, edit, mix and process multiple tracks of audio 

without the need for expensive large-format analog or digital recording consoles and, 

with a level of automation and recall-ability, as well as, arguably, a level of sonic fidelity 

that exceeds the capabilities of most major recording studios of ten or twenty years ago. 

As Robin Millar, a record producer of such acts as Sade, Randy Crawford and the Fine 

Young Cannibals, said in a 2009 interview: 

Now, records can be made in a bedroom. With an Apple 

Mac, two good microphones and a few other bits and pieces, 

you can be more powerful than Abbey Road was 20 years 

ago. (Goodman, timesonline.co.uk) 

The developments of new technologies have continued to change both the ways 

in which one creates new media as well as consumes it. As Rich Hilton describes: 

Look at what home entertainment was in 1965, at how many 

choices you had ... (Today) there's almost never an entertainment

thing you buy that doesn't come with music. 

These progressions have shifted the dynamics of what audio professionals can 

and are expected to do in a given media. In some industries, technology has created 

new opportunities for audio professionals such as the development of Internet based 
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media or new digital markets like smart-phone applications. In other areas however, 

technology seems to have had the opposite effect, as is the case with music recording 

studios. 

Part 2: The Development of Four-Year College and 

University Audio Programs 

The role of a traditional four-year college or university in the education of audio 

professionals is a relatively new one. Compared to other areas in the arts and 

humanities, such as visual arts, music, and literature that have pedagogical roots 

stretching back well before the twentieth century, academic majors related to the area of 

audio production are, comparably, in their infancy. Indeed most university degree 

programs related to audio production are less than thirty years old, such as those at 

SUNY Fredonia. (Bergren) While the oldest of such programs, like the radio 

broadcasting program at Curry College in Massachusetts, can claim its heritage to be 

over seventy-five years old this is, more the exception than the rule. (curry.edu)3 

As sound recording has professional roots dating back to the late nineteenth 

century, one may question the reason for the delayed interest by undergraduate 

programs in providing Four-year degrees in the subject. A strong possibility for the 

delayed development of four-year audio programs is the simple success and availability 

of apprenticeships. However, as those opportunities became scarcer in the 1980s and 

1990s, the interest in four-year college programs increased. As Thomas Procello wrote 

in his paper, Speaking of Sound: Language and the Professionalization of Sound

Recording Engineers: 

3 See "Appendix B" for graph comparing the relative ages audio programs studied for this paper. 



This partial demise of the independently owned studio has 

reinforced the trend toward institutionalizing the training of 

sound engineers. That computer skills are required in the 

day-to-day work of sound engineering is not the sole factor 

drawing young people to attend post-secondary educational 

programs; additionally, alternate (and, historically, more 

conventional) routes to professionalization are being 

eliminated. Specifically, the possibility of learning to be a 

sound engineer entirely through an apprenticeship model is 

disappearing along with the small and mid-range studios. 

Sound-recording degree programs (particularly the four-year 

Bachelor degree programs) are thus positioned at the 

confluence of changes in access to the means of production, 

technological (and musical stylistic) transformations, and 

evolving practices in professional knowledge acquisition. At 

stake in such programs is the means to provide aspiring 

sound engineers with access to knowledge and experience 

that studio apprentice-ships once offered. (736) 

18 

To further complicate the matter, the accelerating pace in the development of 

audio technology in recent decades - hinted to in the above quotation ~ has created 
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problems for developing a flexible, yet stable, set of standards for training future audio 

professionals in a manner that will allow them to evolve with the changes in technology. 

The result of this is that not only are audio production and sound recording programs 

trying to develop curriculums that encompass the techniques gained over the last one 

hundred years of audio recording, but they are also struggling with the rapid changes in 

technology, primarily in digital and computer based technologies, to the various audio 

production industries as a whole. 

Prior to the development of digital audio recording in the 1970s, recordings were 

made with some form of analog recording device. (Scull, stereophile.com) First wax 

cylinders and disks were used. These later gave way to analog tape. With the 

exception of multi-track recording, there were very few advancements that 

fundamentally changed the ways in which recordings were made. The introduction of 

digital recording technologies in the 1980s and 1990s, such as digital audio tape 

recorders and digital multi-track machines, MIDI sequencing, digital automation, and 

later the Digital Audio Workstation or D.A.W., had profound effects on the industry as a 

whole. The subject of how digital recording changed the industry of audio production is 

rich enough to fill an entire book on the subject, and it is sufficient to say that is beyond 

the scope of this paper to go into great detail on it. Regardless, digital recording has 

more than doubled the amount of information an audio student of today needs to know 

compared to that of a student twenty or thirty years ago. 

While the list of colleges and universities that offer courses in either audio 

production or sound recording has grown by leaps and bounds over the past thirty 
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years, (Procello 735) a real consensus on what course work would best present the 

subject of audio production to a given class of students has yet to be reached. In the 

case of a subject like film sound, for instance, one could choose a program such as UC 

Santa Barbara's M.A. program in Electronic Music and Sound Design which mixes the 

world of post-production film sound with studies in electronic music (ucsb.edu), or one 

could choose Syracuse University's Newhouse School of Public Media where graduate 

level studies in film sound are offered as part of a joint Television, Radio and Film M.S. 

degree program. (Aiten) 

For this paper the author sent surveys to thirty-four colleges and universities with 

audio specific majors from all over the United States and Canada. While only six 

programs responded, the diversity of these responses seems to support the idea that 

students studying audio in Music, Communications, and Theater programs are finding 

themselves in an ever-diversifying job market. A quick perusal of the chart in "Appendix 

B" shows reports of students from the same program working in areas as different as 

film scoring and designing apps for the iPhone. 

Equally as interesting as the diversity of career paths of students from the same 

programs, is the amount of crossover of students from different programs. For example, 

theater sound design and music technology finding work in the video game industry or 

students from sound recording programs and theater programs both working in live 

concert sound production. This seems to strongly suggest a great deal of over-lap in the 

general knowledge base of audio programs in different departments. 



Part 3: Teaching the Primary Theories and Esthetics Concepts of Audio 

Production 
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By considering the relatively recent development of four-year audio education 

programs as a whole, and combining it with the rapid changing pace of technological 

advancements in sound recording software and hardware, it is easy to understand why 

such a range and diversity of college and university programs related to audib 

production exist. At their base, however, all these programs deal essentially with many 

of the same fundamental issues related to audio production. (Aiten) Perhaps the two 

most common issues are that of the more objective process of teaching primary 

theories, or core concepts used in the industry, and the more subjective ideas related to 

audio fidelity, or sound quality - what could be called the esthetics of sound. 

As far as teaching the core concepts, much of the same technology is shared 

among the various areas of audio production such as music recording, live sound, film 

sound, radio, and television. While certain industries may tend to use a special kind of 

mixing board or microphone, which may be customized to their needs, the basic 

principals of operating remain the same across all professions. For example, there are 

mixing consoles designed for live, on-air radio production and there are mixing consoles 

designed for post-production film mixing. While the console designed for film mixing 

may be many times larger than the console designed for radio production, due to the 

greater number of audio tracks from music, dialog, and sound effects that are used in 

many Hollywood films, the basic practices of understanding the signal flow through the 

console and setting up good gain-staging still apply. Likewise, a sound recordist on a 
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film set may choose to use a specialized directional type of condenser microphone, 

called a Shotgun microphone, to record dialog on a movie set. While, on the other hanc;f 

a music recording engineer may choose to use an omni or, non-directional condenser 

microphone, to record a soloist. While these are two different sets of circumstances to 

be considered individually, the basic principals of operation for these two microphones 

is the same in that they both will likely require some form of external power, or phantom 

power, in order to operate. Other forms of technology are simply shared outright among 

many different specializations. For instance, digital audio software like Avid's Pro Tools 

is used fairly ubiquitously in television, radio, and music production. Even a live sound 

digital console containing a version of the software, called the Venue system, has been 

developed for live concert sound engineers. All of this is to say that there are basic 

principals on analog and digital signal flow which apply to all areas of audio production. 

The esthetics of sound is a little trickier to determine in terms of a curriculum. 

What makes one sound different form another may be described simply in terms of 

frequency content or the envelop of a sound's volume. However this would be ultimately 

glossing over the emotional response listeners have to particular sounds. For instance, 

why does one perceive some sounds as being "better" or "worse" than others? Why 

does one feel some sounds are soothing like the sound of waves lapping against a 

shore, while other sounds, like the sound of a person running their fingernails across a 

chalkboard bring such discomfort? To make matters even more complex, sounds can 

be quite subjective. For instance, why might one piano player prefer the sound of a 
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piano made by Steinway to that of a piano made by Baldwin, while another player may 

feel exactly the opposite, preferring the sound of a Baldwin to a Steinway? 

What makes one person prefer one timbre to another is a question, perhaps, 

better suited to philosophers or neuroscientists. What can be understood, however 

difficultly, is what is sonically different. This is not an easy task as the language that 

exists to describe sound is limited at best. Adjectives form other sensory experiences 

are often borrowed to fill a need amongst audio professionals to communicate a 

particular characteristic of a sound. For instance, words that may be normally used to 

describe sighted situations such as "bright" or "dark" may be substituted to describe the 

content of high frequencies in a signal. Or, words usually used to describe touch, or how 

something feels like "brittle" or "harsh" may be used to describe the distortion 

characteristics of a sound. 

Throughout the past century, the art of learning to listen to the qualities and 

artifacts of recorded sound was a craft learned experientially by apprentices, interns, 

assistants, et al. Through the process of working with audio every day and, along with 

the rest of their duties young engineers learned from professionals how to control and 

manipulate recorded sound using microphone placement, audio pro"cessing, and other 

studio techniques necessary to produce quality productions that would pass the muster 

of a discerning audience. The main question today seems to be how to replicate these 

learning experiences in college classrooms. The answer for most institutions seems to 

be in a combination of individual or group lab assignments where students are given 

hands-on experience with Jecording equipment while producing audio for their given 
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academic concentration (i.e., radio, television, music, etc.), and practical internships 

with production companies in their given field of study. (Aiten) (Berggren) 

Conclusion: 

The history of audio production education is a subject that has been greatly 

overlooked in the history of audio production. As the 1251
h anniversary of the invention 

of the gramophone approaches, the subsequent art of sound recording is in the midst of 

a change in the way in which audio professionals are being taught the craft. While it is 

true that the technology of audio production is also changing rapidly, it is important that 

students still learn the basic fundamental practices of audio production. For this reason 

it is useful to take a historic look at the evolution of audio education that one may better 

understand the underlying principals of audio production that have remained constant 

through its development. 

The diversity of career paths combined with the academic cross over between 

theater, music, and communication programs seems to strongly suggest two things. 

First, is that these programs could benefit from consolidating audio courses. By doing so 

students in audio courses would be getting a broader background in the many areas of 

audio production potentially improving their chances of finding employment in an 

increasingly diverse job market for audio professionals. Secondly that the ability of 

students from different academic backgrounds to pursue similar employment seems to 

suggest an underlying set of skills common to all areas of audio production. 

It is important for the sake of future audio engineers that further thought be given 

to the concept of providing a more open and generalized form of audio education that 
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can better prepare students for the rapidly evolving world of electronic media. In doing 

so the author would like to see more research into creating educational coursework 

geared towards giving students the intellectual tools to be able to stay current and to 

investigate new technologies on their own rather than being reliant on others for training 

on new technologies. If a student understands the basic underlying principals of a 

technology he or she is much more apt to be able to understand newer versions of that 

technology. In doing so, the author feels this type of education may provide greater 

career options for future audio professionals. For example, if a student is trained in the 

use of a particular sound recording program with out the benefit of any background or 

history into the sound recording practices that led to the development of that particular 

software they my understand how to use that particular piece of software but, when 

asked to switch to another program my find it difficult to operate with a similar level of 

proficiency~ If however a student is taught the software from the basis of learning the 

concepts and reasoning behind the operation of the recording software he or she is 

likely to have a better chance of interpreting the various functions of any given software 

they encounter. This reasoning may be expanded to other areas of audio education as 

well. Studies of acoustics and psychoacoustics should be fairly universal in all areas of 

audio production as the basic principals of how sound propagates in a space or ho our 

brains will interpret that sound will remain constant regardless of whether were talking 

about sound on a movie sound-stage or in a theater or in a recording studio. 

It is reasonable to suggest that any undergraduate degree in sound recording or 

audio production should include topics on: acoustics and psychoacoustics, analog and 
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digital signal flow, microphones- including there design, characteristics and usage, 

playback systems, principals of digital audio- including the methods of digitizing audio 

as well as storage formats, signal processing, editing, recording and mixing techniques, 

basic listening skills, and a basic history of the development of audio technologies. 

Finally, while this paper is not intended to be a comprehensive history of the 

education of audio professionals it is intended to provide a basis for further research on 

the topic. It is the authors hope that in the future professional organizations and 

institutes of higher education may find a common interest in developing educational 

standards that reflect the needs of students entering an ever-diversifying workplace for 

audio engineers. 
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Appendix A 

Terms and Definitions 

30 

Analog- is used in audio to refer to any signal that has not been converted into digital 

information. 

Automation- in audio production refers to the ability of a mixing board or computer to 

store and playback setting and changes to those settings i.e. fader positions. 

Automated Dialog Replacement, A.D.R.- in film is the process of replacing dialog 

recorded during production with new or re-recorded dialog. 

Condenser microphone- is a type of microphone with a built in amplifying circuit that is 

often regarded as having a wide frequency response and good sensitivity to volume. 

Cutting head- is a device on a Gramophone, which cuts the vibration of the sound into 

the surface of a disk or cylinder. 

Dialog editing- the process of editing recorded dialog. 

Digital- is used in audio to describe any signal that has been converted into a digital 

stream of information. 

Digital Audio Workstation or D.A. W- is a software program designed for recording 

editing and processing audio. 

Electrical transducer- is a devise such as a microphone or loudspeaker that converts 

acoustic sound to an electrical signal or visa versa. 

Esthetics of sound- is a term used by the author to refer to the intangible stylistic 

qualities of a sound. 
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Envelope- the term used to describe the way a sound changes over time. 

Feedback- the result of a closed loop in audio electronics where by a signal gets 

continuously re-amplified producing a loud shrill unpleasant sound. 

Feedback control- in live sound is the process of adjusting a sound system to provide 

maximum volume before feedback. 

Fidelity- refers to quality of a recorded sound. 

Formatting- in radio refers to the idea of gearing stations content to a particular style or 

audience. 

Frequency- refers to the vibration frequency or pitch of a sound. 

Media Convergence- is a term used to describe to blending of existing media with new 

media. 

Microphone placement- is the craft of choosing and placing microphones in the most 

appropriate way. 

Mixing- is the process of using a mixing board to adjust the relative volumes from 

microphones or playback devices. 

Mixing engineer- is some one who performs the task of mixing. 

Music editing- the process of editing recorded music. 

New Media- describes primarily new electronic content like blogs, podcasts et al. 

Omni, Non-directional microphone- is a type of microphone that picks up sound equally 

from all directions. 

Phantom Power- is an electrical power-source for certain types of microphones provided 

by many types mixing boards through the connected microphone wires. 
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Postproduction audio- in film includes all of the sound production done on a film after 

the initial filming is complete. This includes sound design, sound effects, music 

recording, dialog replacement, voice over recording, Foley sound effects recording etc. 

Pro Tools- a brC!-nd name for a software published by the Avid corporation. 

Production audio- in film is the sound, primarily dialog, which is recorded on set while 

the scenes for a film are being shot 

Programming- in radio, is the process of choosing music, news and other content to 

play in a given time period. 

Recall- the ability for a mixing console or computer to store the positions of its controls 

for later access. 

Recording console, mixer, or desk- in audio production is used to describe any device 

that can sum together various audio sources into a singular out put signal, or mix. 

Runner, intern- terms used to describe entry-level positions in professional audio 

careers. 

Shotgun Microphone- is a special type of condenser microphone with a highly 

directional pick-up pattern. 

Signal processing- is the electronic manipulation of sounds bye means of equalizers, 

dynamics processors, digital delays etc. 

Sound Designer- in film is a person responsible for the sound effects used in a film. 

Speaker placement- is the craft of choosing and placing speakers for the best acoustic 

reproduction of the sound. 
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Studio System- refers to the hierarchical division of labor in film, television and music 

studios. 

System optimization and equalization- primarily in live sound, refers to the process of 

tuning a speaker system using crossovers, equalizers, and delay processors to achieve 

the best performance from the system. 

Tape o;::r is a term for someone responsible for operating the controls on a tape 

recorder during recording session. 

Timbre- is a term used to describe the overall envelops of frequency and amplitude for a 

given sound. 

Venue- a live sound digital mixing console based on the Pro Tools software package. 

Voice over- in film, television and radio is the process of adding audio narration to a 

production. 

Appendix B Survey Results 

Credit 

Hours 

Age of Spent In Areas Where Students Have 

School Name Program Name Department Contact Person Program Audio Found Employment 

University of Sound Design p epartment of Michael Hooker, 5 years ~4 Theatrical Sound Design, Themed 

California Irvine ~rama Head of Sound Entertainment 

.............................................................................................. ·············-··························· ~!::~i~.':~ ................................ ................................................................................................................. ................ .. 
Barton College Audio Recording p epartment of Phil Valera, 17 Years ~4 Convention Centers, TV station 

echnology P>mmunication !Assistant Professor operator, Sennheisser headphone 

~nd Performing pi Audio Recording sales division, Freelance Video 

.................................................... ·········································· ~-~-······· · ·· · ·· ··· · · · ·-······· · · · ~-~.?..~.~.?..~~~.!.: .................... ........................ ················-··· ~~?..~.~-~~!.?..~ ........................................................... . 
New York University Music Technology Department of Langdon C. ~2 Years ~0-50 Film scoring, Audio for Video, 

Audio for video games, Music for 
Music and ~rawford , 

Performing Arts Department of 

Professions Music and 

Performing Arts 

Professions 

video 
Games, Music Information 
Retrieval programming and 
research, Auditory 
Display Technology and 
Research, Audio/Music related 
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oftware 
Development. iphonelipad app 
evelopment, Sound Design for 

heater, 

University of 

Hartford 

udio Recording Department of 

Electrical and 

mputer 

1m Britt, Program N/A 
Director, Audio 
Engineering 

echnology 

N/A 

oncert tour audio technician. 

Live Broadcast Audio for NBC, Live 

oncert Sound, Telefunken North 

····················································· ·········································· .. ~.~~.~.~.~E.~.~~ ............... ............................................................................................................................................. ..................................... . 
Perdue University eater Sound allege of Liberal ichard K. Thomas, 5 Years 8 Midway Games, Theatrical Sound 

Professor of 
Design rts heatre, Sound 

Design, Head of 
Design & 

echnology 

Concordia University lectro-acoustic epartment of 10 Years 4 

tudies 
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