Developing online resources: Audio, video and transmission technologies
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Features of audio technologies

Teachers and students of Deakin continue to recognise the benefits of sound recordings in their educational work, wherever their location or circumstances. Sound is pervasive and the technologies for recording and replaying sound are also widely available. The high technical quality of Deakin audio productions has given them a reputation for being excellent educational resources. These resources are now made available on CD (compact disc) and online for a multitude of educational program types.

Recordings are made of voice, music, natural real-world sounds, synthetic sounds or any sound effect. The program content may involve original recordings and/or legally copied single programs and/or edited material compiled from a range of programs or other sources.

In addition to standing alone, audio can support other media, or be fully integrated in the message being communicated in programs delivered via video, multimedia or online. Audio is presented in association with moving images and still images (including text) in the following ways:

•
optical media such as the compact disc, and

•
online via the Web and associated technologies.

Deakin facilities can be used to connect directly to radio stations or recording studios, both for broadcast and also for recording purposes at either location. Quality recordings can be made of live discussions between people in remote locations, such as interviews and discussions between people linked in different studios in Australia or overseas.

During digital audio production processes, high-quality recordings can be edited very quickly. The advent of converging digital technologies means that audio functionality is also being redefined for applications on networks, such as online audio.

Below is a list of common digital audio file formats and file compression software used for CD and online delivery:

MIDI

Audio CD

QuickTime

AIFF

Wav

Flash

AU

Real Audio

Qdesign 2 (compression encoder)

Qualcom PureVoice (compression encoder)

MPEG layer 1 & 2

MP3 (this is the popular MPEG layer 3)

When selecting the audio medium for your teaching and learning communications, be aware of the particular attributes of the medium and the specific audio delivery and presentation technologies that enhance human communication and human learning.

While the range of applications for audio in teaching and learning is up to your imagination, a variety of recognised audio presentation formats exist that are used in Deakin programs:

•
unit introduction;

•
one-way tutorial;

•
lecture;

•
explanation of visual material;

•
music demonstration and instruction;

•
interview;

•
panel discussion;

•
documentary;

•
drama;

•
recordings made by other organisations who retain copyright (used with permission or for a fee);

•
broadcast programs (off-air recordings and recordings made of other such transmissions).

Strengths of audio technologies

•
A live recording of an expert speaker, musician or other kind of performer, can motivate learners. The motivational value of audio makes it suitable for developing attitudes, opinions and, more routinely, for directing attention and guiding thinking.

•
The human voice contains additional cues and nuances not available in printed text, hence audio can be used for presenting narratives and telling stories, stimulating imagination, and providing overviews and syntheses.

•
Audio is recognised as an excellent medium on its own, for conveying complex, abstract issues, without the distraction of unnecessary visuals. It can also be used to talk students through complex visuals (e.g. flow charts) where they view and listen, rather than also having to read printed explanations of the visual they are trying to understand.

•
Compact discs are common and universally understood replay technologies. Audio is relatively cheap to produce, store, distribute and replay and, being very portable, it can be used in situations where printed material is impractical (e.g. while driving or resting). It is also excellent for conveying information both to large numbers of students or on a one-to-one basis.

•
Fast and accurate access to short elements of content is excellent on CD, where up to 74 minutes of sound can be recorded on up to 99 tracks. Indexing is also available for rapid random access to potentially 99 indexes on each track.

•
Audio on the Web can be presented as a wholly downloadable file, as ‘audio-on-demand’ or as ‘streamed audio’. The differences involve how soon the file begins to play on the user’s computer, and whether or not the person receiving the file can manipulate or even duplicate the audio resource.

Limitations of audio technologies

•
The transient nature of a sound message and the normally linear nature of the medium require relatively simple program structures for many types of program content.

•
Highly technical, or otherwise complex, material which requires analysis and revision is better provided in print, particularly if the material is not easily segmented, or if the segments are relatively long. 
•
There is less scope for indicating the relative importance of elements of information in the structure of a recording (devices such as image size, colour, boldness, position etc. are used to denote significance in print).

•
When used alone, audio is a barrier for students who tend to have improved cognitive processing of information that is delivered visually, or via multiple sensory channels.

Video technologies
Features of video technologies

Deakin students experience video presentations as a natural element in their various educational settings. For example, video is integrated into tutorials, mass lectures and independent study, whether the student is on campus in the library or in their own home, particularly when studying at a distance.

In designing learning programs and resources in the past for study at a distance, video was used as an adjunct to print materials and was also provided during group study events at study centres and vacation schools. Video has long been integrated with study guides which might now incorporate multiple media such as audio, video, conferencing and computer material. Video appears in programs on CD-ROM and also on the Web. Current Deakin projects involve video online and also in hybrid formats where the video is delivered on a CD that receives ‘play’ commands from a web page.

The excellence of televised programs, for example, in both sciences and humanities is also well recognised and used by educators, because program designs successfully present complicated concepts and educational messages in varied and interesting ways. Contemporary treatments of subjects via video can be motivating, effective and efficient.

Video is used to:

•
document locations, events and processes which students are not likely to have access to;

•
portray events in ways not otherwise possible;

•
provide expert panel discussions of complex issues;

•
provide training in the use of equipment;

•
demonstrate language pronunciation;

•
record performance competency as a way of giving feedback in learning areas such as human movement and teaching practice;

•
record and/or present role plays.

•
record tutor–student dialogue for the benefit of other students; and

•
trigger responses for further investigation.

Staff in Learning Services use professional equipment and systems to develop and produce video resources. Learning Services uses Betacam SP and mini digital videotape formats and digital non-linear editing for rapid and flexible program editing.

The 1/2 inch VHS (video home system) has been such a successful format in Australia that most teachers and learners are able to use the flexibility of players to view video material when and how they wish. While off-air recordings are made for teaching purposes by staff in their homes, you should refer to the section on ‘Program transmission technologies’ below for advice about this.

Strengths of video technology

While video is created and presented in many technical forms and educational settings, some generic advantages of video are recognised for educational purposes:

•
provides production and replay methods for manipulating time—compression, expansion and resequencing;

•
provides ways of manipulating movement, whether alone or linked with sound. This is a key element in many learning processes;

•
can present or represent subjects of any size;

•
brings together experience and description of that experience;

•
various material can be derived from a video recording. Video segments and still photographs, with or without accompanying sound, can be used on CD-ROM and the Web. Extracts from the sound track alone can be used in a similar manner.

Limitations of video technology

•
When presented on tape technology, video is a linear content medium where material is normally in a set sequence and random points in a sequence are not easily or quickly accessible.

•
Video delivered on cassette cannot provide intrinsic feedback on what a student is doing: there is no feedback on students’ actions. However, this limitation can be offset when video is used with complementary technologies, including for example:

–
workbook;

–
computer-mediated communications with tutor as mediator;

–
audio and/or video conference; and

–
mediated peer discussion group (tutored video instruction).

–
integrated multimedia learning event online (e.g. delivered in QuickTime).

•
Equipment is required to view a videocassette. It is not usually a portable medium as normally a player and television monitor are needed in a fixed location. While small groups can share in a presentation, headphones are necessary for private study in shared study spaces.

Buildings and Grounds and Learning Services provides recording and post-production services that enable the reuse of any video content televised to the general public. Educational resources produced by Deakin in various delivery formats may draw on content sourced in this way. Deakin pays for this regulated service, as such content maintains its copyright.
Recording television transmissions is usually done by staff of Audiovisual Services, Buildings and Grounds. Teaching staff will need to assess whether the reproduction quality meets their needs when deciding how to use the material for different educational purposes.

Program transmission technologies

Features of transmission media

Programs transmitted to the public on either a free or fee basis provide excellent resources for learning and teaching. Educators have long used off-air recordings of broadcasts in their teaching to enable guided presentation of program content at another time and place. This section deals with the practice of recording transmissions for reuse, but in the context of new transmission technologies, whether free-to-air, pay services on cable and satellite, or internet/online services. As Deakin ultimately pays to re-use recorded transmissions, they are not free resources. However, when such resources are excellent and cost-effective they should be strategically pursued for teaching and learning at Deakin.

Transmitted program content that is recorded, edited and re-programmed for different educational purposes, contexts and times, creates new educational resources for Deakin courses, but also new challenges (including the legal issues associated with these practices). This section provides practical advice about these issues and your options for creating educational resources that draw on transmission technologies. Reference is also made to Deakin’s transmission capabilities.

The nature of transmission technologies

There is enormous change in the nature of transmission technologies. Cable, satellite and optic fibre are expanding the range of transmission vehicles, and internet technologies will escalate. It is important for educators to understand the contributions of these communications technologies to emerging methods and resources in education. Teachers need to update their concepts of transmission technologies.

The invention of radio involved the transmission of radio waves and their reception by a wireless using analogue signal transmission. Television came much later but also used analogue wave technology. These technologies were called broadcast media, referring to farm seed planting via the broad casting method, rather than planting one seed at a time. In response to digital technologies and the internet, copyright laws and agreements dealing with the off-air recording of broadcast programs by educational institutions, we now refer to transmissions rather than broadcasts.

The transmission of audio and video as broadcast radio and television has long been used for educational purposes in Australia. For many years, School of the air has disseminated programs to outback regions of Australia. Today, education material, including many tertiary level radio and television programs, are broadcast across the continent by the ABC and SBS (for example).

Until tape technology enabled the recording of broadcasts, individual students had to receive them synchronously in real time. For best use in the classroom, this required considerable preparation and follow-up. For distance education this could mean inconvenience or absence due to rigid broadcast times.

The transmission technologies we have known and used to date can now help us to understand transmissions via the internet, as some concepts are similar. While a recent development, internet protocols are now being used to transmit television, radio, multimedia web material and telephone conversations.

The term streaming describes the transmission of digital resources to (usually) multiple clients. In this section we are interested in the transmission of audio and video resources. Multicasting always involves streaming to multiple users on the Internet and is therefore a form of push technology. This means that the programs are sent, not requested. The programs are received synchronously by individuals as an audience and are therefore time dependent, as are the traditional radio and television broadcasts with which we are familiar. 
Radio Australia, Radio National, CNN and the BBC are currently available as streamed transmissions via the internet.

In contrast video-on-demand is not streamed video, as the viewer may pause, cue and review the file just like a videotape recording and (usually) save the video file. The concepts above reflect something of the range of emerging transmission technologies.
Radio transmissions

Educational radio involves broadcasting via the AM, FM and Short Wave bands either live-to-air or using pre-recorded material. This occurs at the international, national, regional and local (community) levels, particularly where distance education is a national priority, such as in India. In Australia this exists to some extent, both one-way and in what is widely referred to as ‘talkback’ radio. Specific off-peak time slots are usually allocated to educational programs by broadcasters such as the ABC.

A small number of dedicated educational radio stations operate in conjunction with universities in Australia. The public radio network is increasingly exchanging program material in a formal way, and while Deakin previously used radio for a small number of units offered as part of the Open Learning Agency (OLA) initiative, Deakin is not generally involved in productions for radio transmission. Radio transmissions are recordable and when the task is approached strategically, excellent educational resources can be produced.
Television transmissions

Deakin previously participated in delivering television broadcasts when briefly a member of the OLA initiative. While some tertiary education broadcasts have used pre-recorded and live-to-air programs developed by the ABC under contract, other universities have used Channel 31 community television for broadcasting various educational formats to the Melbourne region.

Television transmissions are recordable and (again) when the task is approached strategically, excellent educational resources can be produced.
Internet transmissions

A percentage of internet users in Australia will have experienced the equivalent of radio, television, multimedia and telephone transmitted to their computer via the Internet. These are transmissions and are therefore recordable, but the copyright associated with these needs to be closely examined. You should speak to the appropriate staff in Learning Services about this technology.

Recording transmissions from radio, television and the Internet

First, it is illegal to copy video, audio, and computer-based programs hired or purchased on any medium such as cassette tapes, compact disks or vinyl records. A personal back-up copy is sometimes allowed. Seek copyright advice on this matter.

For classroom teaching purposes, it is permissible to use a program on any recorded medium that you have borrowed from a library or video library, etc. It is also permissible to use a home recording of broadcast television and radio programs for this purpose. See note on home copying below.
In addition the law does allow the university to copy the whole or part of any program from transmissions to the public and there are no limits on the types of program or the number of copies made from the recording. However, there are obligations to keep records and label copies in order to set and validate the related copyright fees paid by the university. For this and for quality reasons, recording by Audiovisual Services is recommended.

Home copying

Staff may legally copy transmissions at home for their use in teaching, but these must be reported to Learning Services for entry into the university records and the issuing of a label and serial number. This meets obligations in regard to record-keeping, which if not done would render the copy in breach of copyright.

The previewing provisions outlined below also apply to copies made by staff at home for the university’s purposes.

Preview copies

The provisions for making preview copies are very useful and reduce copyright costs if used properly.

The university and its staff make copies for the requester or a colleague to view in order to decide whether the program or part of it is to be retained for further use. These are called preview copies. Preview copies are free, but if they are retained for longer than 14 days or are used for any purpose other than previewing, they automatically become fully payable copies which must be recorded and labelled. Any parts of a program which are deleted during the preview period do not incur a copyright fee.
Strengths of transmission technologies

•
Television and radio programs may provide content from a wide range of sources or locations not easily assembled by staff of the University.

•
The very latest material from around the world is treated on television and radio in forms that can be extremely motivating for students.

•
The production quality of highly technical programs from commercial sources is appreciated by teachers and learners.

•
A wide range of program formats are available for educational purposes, and contemporary formats help to better communicate to younger audiences.
•
Broadcasting is not simply a distribution technology. Programs developed for public broadcasting create or invite a different approach to communicating. Broadcasting operates in a shared public ‘audience context’ which is not created when audio and video programs from Deakin are delivered by mail to students who play them in closed private environments.

•
While a lecture is a formal address, one-way radio and ‘talkback’ radio can approach a tutorial discussion style of delivery. The familiarity and identifiable dynamic of radio can create a different learning experience for students compared with a lecture presentation.
•
The personal dimension of radio provides some contact with one’s tutor, perhaps with a perception of more immediacy than formal presentations on audiotape, which is clearly a recorded (captured) medium. In reality, many broadcast programs are prerecorded, but this is not always apparent or seemingly relevant. An identifiable radio program style can assist students to engage with the educational content.

•
A number of segments from radio and television transmissions may be edited together.

•
Video and audio material produced by Learning Services for another unit or course in Deakin can be used for your unit if appropriate.

Limitations of transmission technologies

•
Program content can be seriously ‘watered down’ or prepared with some level of superficiality to appeal to a wider audience which includes the casual listener.

•
The quality of off-air recordings made at home may not be sufficient to enable Learning Services to edit and/or make multiple copies. Consequently, if you intend using an off-air recording in subsequent production of study resources, arrange for the off-air recording to be made by Buildings and Grounds.

•
Clock-set recording is not generally a facility provided on consumer radio receivers. This is required when recording a future radio broadcast when the receiver is not attended.

Facilities and services for transmission technologies

Learning Services have the expertise and facilities necessary to produce transmission quality material. They cannot broadcast such material, but in the case of audio, are capable of transmitting direct to radio stations for broadcasting.

The quality standards of audio and video produced by Deakin in controlled conditions are suitable for the preparation of digital resources for streaming and on-demand transmission via the university’s intranet (using web technology over the university’s local area network). Investigations are continuing on the viability of high-volume audio and video streaming and video on-demand services for general use in courses.
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