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INTRODUCTION

As a web developer or web designer, or those of you who just maintain your own
website, you know that the web is constantly changing, and the tools and methods
that are used to build websites are in constant development. Like sand dunes in
the Sahara, they shift constantly, but fortunately, usually in a forward direction.

The shift in web technologies has currently arrived at HTMLS, the latest ver-
sion of the language used to define and build web pages. With it comes an easier
method of adding multimedia to your web pages.

The goal of this book is to provide you with an introduction to adding audio
and video to your website, and to give you a glimpse of what else you can do with
HTML5 multimedia.

Throughout the book you'll find in-depth details of the various HTML5 mul-
timedia elements, as well as full code examples on how you can use them to add
audio and video to your website. Youw'll also learn about the accompanying JavaScript
API that allows you to create your own media controls.

In addition, you’ll find explanations and examples of how you can style the
HTML5 media elements with CSS, including some of the new features that CSS3
has to offer. You'll also learn about multimedia and accessibility, and how you can
add subtitles to your website video.

WHO THIS BOOK IS FOR

This book is aimed at those who are starting out with HTML5 and adding HTML5
audio and video to their websites, and those who are already familiar with HTML5
multimedia but want to learn more.

Some basic knowledge of HTML and CSS is assumed, and the later chapters
require at least a rudimentary knowledge of JavaScript. That said, all the examples
on the book’s accompanying website at www.htmlsmultimedia.com are complete.

INTRODUCTION
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SCREEN SHOTS AND BROWSER VERSIONS

During the course of writing this book, some browser vendors released newer
versions of their products. Firefox is now on version 7, Chrome is on version 14,
and Safari has moved to 5.1. The screen shots in the book usually indicate which
browser and version it was taken from at the time the chapter was written. This, of
course, means that some of the screen shots are from older versions of the browser.
But rest assured that they still work just as well in the latest versions, and if they
don’t, it is clearly marked.

THE WEBSITE FOR THIS BOOK

All the code used in the examples in this book is on the accompanying website at
www.htmlsmultimedia.com. You can either download the files in their entirety or
navigate to the various files via the website and see them working online.

CONTACT

If you would like to contact me, you can do so at info@htmlsmultimedia.com.

BEFORE YOU BEGIN

In the later chapters of this book, some of what you’ll read is experimental due to
specifications that were still in development at the time of this writing and poor
or nonexistent support in browsers. This of course may have changed by the time
you have this book in your hands. The book’s website will indicate improved sup-
port where applicable.

It’s time to begin! Let’s start by taking a quick look at HTML5, what it is, and
where it comes from.
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The popularity of video-sharing sites such
as YouTube and Vimeo, combined with
bandwidth speeds that makes online video

feasible, have led to a huge demand for embedding video in web

documents. Yet until recently the only way was by using third-
party plugins such as Flash and QuickTime. HTML5 provides that
missing standard method for embedding videos in web documents.
Major browsers have begun to support it in their latest releases,
so you can be confident that modern browsers can handle your

video content.

This chapter covers the file formats and codecs supported by
HTML5 video, how to convert between formats, and solutions to
issues you might encounter. You'll also learn how to deliver video
to browsers that don’t support HTMLS5 video.
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CHAPTER 4 USING VIDEO

VIDEO CODECS AND
FILE FORMATS

As with audio, HTML5 video has a number of different formats that you can use
to encode video content in due to browser vendors being unable to agree on a
standard. The video file formats available include Theora Ogg, MP4 (H.264), and
WebM. Let’s look at each in detail.

CODECS AND CONTAINERS

As mentioned in Chapter 3, a codec is a computer program that uses a com-
pression algorithm to encode and/or decode a digital stream of data, making
it more suitable for playback.

A container is a wrapper format whose specification describes how the differ-
ent data elements within the container exist and interact together within a
computer file.

THEORA OGG

Theora Ogg, as you've probably guessed, is also from the Xiph.Org Foundation
(www.xiph.org). Like its audio counterpart, Theora Ogg is free and open, and has
no licensing or royalty issues.

As with audio, Ogg is the name of the container format, and in this case Theora
refers to the video-compression format that it uses. Earlier versions of the Theora
codec showed it to be inferior to other similar codecs at the time, but it has improved
a great deal and is now considered comparable to YouTube’s H.264 output (before
YouTube started encoding high-definition video).

Theora Ogg uses the application/ogg MIME type and the video/ogg video
attribute type.


www.xiph.org

MP4 (H.264)

MPEG-4 Part 10, or MP4, is a compressed video format, which like the MP3 audio
format (see Chapter 3) was defined by the Moving Picture Experts Group (MPEG;
www.mpeg.org). It was developed to deliver DVD-quality video and audio in a small
package. This small file size makes MP4 files highly suitable for portable players,
and naturally, the web.

H.264 has been split into 17 different “profiles”; each of which provides addi-
tional features that usually increase the file size. Some are suitable for use with
HTML5 video, whereas others are not. The Baseline and Main profiles are usu-
ally used for HTML5 video. For a full list of these profiles, see en.wikipedia.org/
wiki/H.264#Profiles.

MP4 uses the video/mpeg MIME type and the video/mp4 video attribute type.

WEBM

WebM is a project (Wwwwebmproject.org) that is supported by web-industry giants,
such as Mozilla, Opera, Adobe, and Google. The aim of the project is to produce a
high-quality, royalty-free, open video format.

The video content is compressed with the VP8 codec, which was developed by
On2 Technologies (the company was acquired by Google in February 2010). The
codec tends to be used within the WebM container.

WebM uses the video/webm MIME type and the video/webm video attribute type.
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BROWSER SUPPORT FOR
VIDEO FORMATS

When the first draft of the HTML5 specification was released, it recommended that
browsers should support the Theora Ogg video format. Knowing that all browsers
that supported HTML5 video would support a standard video format would have
allowed you to guarantee availability of your video content to users when you
served up a Theora Ogg video file. However, note the use of the phrase “would have.”

Unfortunately, like the audio specification, both Nokia and Apple objected to
the requirement to support Theora Ogg, which they regarded as not being widely
supported and not as open and free as the Xiph.Org Foundation claimed. So the
requirement was removed. As a result, you're back to having to supply your video
content in more than one format to guarantee coverage of all browsers that sup-
port HTMLS5 video.

Table 4.1 contains a list of which vendors support certain video formats in
their browsers.

TABLE 4.1 Video Formats and Browser Support

FORMAT BROWSER

Theora Ogg @ Firefox 3.5+ & Chrome 5+ O operatos+

MP4/H.264 @ safari 3+ & Chrome 5-? & IE9+ B ios Android 2+
WebM @ Firefox 4+ & Chrome 6+ () operan+ & IEg+ Android 2.3+

NOTE: Chrome currently supports MP4/H.264 but will drop support
for it soon. Internet Explorer 9 will support WebM as long as a third-party
plugin that can play it is installed.

In fact, you need to serve up at least two different formats, MP4 and WebM, in
order to support the latest versions of the major browsers. This isn’t too much of
a chore if you're only serving up a few videos, because it can be easily done using
the video and source elements mentioned in Chapter 2. For video-intensive sites,
it can unfortunately be a burden because many files need to exist in at least two
different formats, thus doubling the storage space required.
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MOBILE DEVICES

Another good reason to use HTML5 video is Apple’s decision not to support
Flash in the iPhone and iPad. iOS, the operating system that runs on these
phones, has support for MP4 video.

Android phones also support MP4 (and WebM from version 2.3), Windows
Phone 7 has native support for both MP4 and WebM, and Blackberry sup-
ports MP4 from version 7 of its browser.

Because you’ll have your video file in one format, the easiest way of providing
the two formats is by converting from one format to the other.

Let’s take a quick look at how you’d convert your video content between the
different formats before diving into the code examples.

ENCODING YOUR VIDEO FILES

You might already have the video content that you want to display on your web
document, or you might still need to record it. Let’s assume that you already have
the content, and that it is in one of the aforementioned formats, although it could
just as easily not be. Either way it’s not a problem because there are plenty of
encoders on the market that you can use to convert your video content from one
format to another.

TIP: It’s wise to support at least MP4 and WebM to cover the

latest versions of the major browsers. Safari supports MP4; Firefox

and Opera support WebM; and Chrome and Internet Explorer g currently
support both MP4 and WebM, although Chrome will drop support for MP4
in the near future and IE9 needs a plugin for WebM. However, you might
also choose to support Theora Ogg, because WebM wasn’t supported by
Firefox until version 4, and Firefox doesn’t support MP4 at all.
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Here are three of my favourite encoders:

= Miro Video Converter (http://www.mirovideoconverter.com). As well as
converting between audio formats, this converter also supports conversion
of video files to Theora Ogg, MP4, and WebM. It really is all you need and
runs on both Windows and Mac.

= Handbrake (http://handbrake.fr). This open source converter allows you to
convert video files to MP4 and the Theora Ogg format. It runs on Windows,
Mac, and Linux.

= Media Converter (http://www.mediaconverter.org). This online conversion
application allows you to upload a file for conversion or provide the URL
of an existing file. It allows you to convert files to Theora Ogg, MP4, and
Flash FLV, among others.

Although you can choose from many other encoders, these are three solid
encoders that you can use to get started.

MP4 ENCODING AND DELAYED PLAYBACK

Sometimes the way an MP4 file is coded can cause problems with its play-
back. Namely, the file doesn’t start playing until it has downloaded com-
pletely. This is due to the encoding process placing the file index—with all
the metadata on file length and so on—at the end of the file rather than
the beginning.

If you find this is happening to your MP4 files, you can fix the problem by
running the files through the QTIndexSwapper (http://renaun.com/blog/
code/qtindexswapper) by Renaun Erickson of Adobe. QTIndexSwapper
simply moves the index to the beginning of the file.

Now that you’ve converted your files, you're ready to start using them within
your documents!
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USING THE VIDEO ELEMENTS

Let’s begin with some basic examples of embedding video files within a web docu-
ment. You'll have previously encountered all the elements and attributes used in
the examples in Chapter 2, so nothing should be new to you.

PLAYING A VIDEO FILE

The easiest example of them all is to play a simple video file of one format with
default media controls for the user.
To play a WebM file, you use:

<video src="snowy-tree.webm" controls></video>

The control attribute informs the browser that it should display a set of basic
video controls on top of the video player.

If you wanted the video to start playing as soon as the page loads, you could
simply add the autoplay attribute:

<video src="snowy-tree.webm" controls autoplay></video>

You might also want the video to start playing immediately and then keep play-
ing in a loop via the loop attribute:

<video src="snowy-tree.webm" controls autoplay loop></video>

It is, however, strongly advised not to do this: Not only is it annoying, but it can
be an accessibility nightmare because a looping video file might play over added
audio that’s inserted for accessibility reasons.

You could also mute the video file on startup by using the muted attribute. Of
course, if your video has no sound, this has no effect:

<video src="snowy-tree.webm" controls autoplay muted></video>

NOTES: None of the major browsers currently support the muted
attribute. However, you can set it via the Media JavaScript API,
which is discussed in Chapter 5.

All of the examples in this section and more can be found
on the accompanying website at www.htmlsmultimedia.com.

USING THE VIDEO ELEMENTS
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FIGURE 4.1 Restoring the
browser’s default media
controls via the browser
menu in Firefox s.
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By default, the browser will start loading the entire video file when the page
loads. If you would prefer that the browser not do this (perhaps you think it’s
unlikely that users will want to view the video and don’t want to waste bandwidth
because they might be viewing your site over a mobile network), you can use the
preload attribute and set it to none:

<video src="snowy-tree.webm" controls preload="none"></video>

You can also request that the browser load the video’s metadata (e.g., file length)
by setting the preload attribute to metadata:

<video src="snowy-tree.webm" controls preload="metadata"></video>

Any setting of the preload attribute merely suggests to the browser what your
intentions are, but ultimately, the browser will decide what to do. The browser may,
for example, ignore your suggestion due to a user setting in the browser.

If you want to hardcode the width and height of the video rather than letting
the browser automatically decide for you, you can do so via the width and height
attributes:

<video src="snowy-tree.webm" controls width="300" height="210">
</video>

You can also remove the controls entirely by omitting the controls attribute:
<video src="snowy-tree.webm"></video>

Note that the user can restore the default controls in most browsers by right-
clicking on the video and selecting the controls from the displayed drop-down
menu Figure 4.1.

TIP: If you also specify autoplay, the preload setting will be
overridden because the video must be downloaded for it to play!

All of the preceding examples use just one video file format. But because you’ll
need to serve up more than one video file format to cover all major browsers, let’s
take a look at how to do that next.



PLAYING A VIDEO FILE WITH DIFFERENT SOURCES

Presenting different video file formats to the browser is quite easy using the source
element, which you also used in the audio examples in Chapter 3.
Here is the code you need to provide two different sources for the video to play:
<video controls>
<source src="snowy-tree.mp4" type="video/mp4">
<source src="snowy-tree.webm" type="video/webm">
</video>
But let’s also support Theora Ogg, just in case a Firefox 3.5 or Opera 10.5 user
wants to view your video:
<video controls>
<source src="snowy-tree.ogv" type="video/ogg">
<source src="snowy-tree.mp4" type="video/mp4">
<source src="snowy-tree.webm" type="video/webm">
</video>
NOTE: You probably won’t need to add support for

Theora Ogg, and you should only really bother if you know
that you need to support specific older versions of Firefox.

The examples in the previous section, “Playing a Video File,” where different
attributes were applied to show you how they work and what they do, also apply
to any video element that contains multiple source elements.
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THE type ATTRIBUTE

When you use the source element within the video element, you'll notice that the type attribute moves
from the video element to the source element. The reason is that the whole idea of serving up different
sources is because they use different formats, and each source element needs to specify the format the
source is in via its own type attribute.

The type attribute can also contain the actual codec that the video file is encoded in. For example:

<source src="snowy-tree.mp4" type='video/ogg; codecs="theora, vorbis"'>
<source src="snowy-tree.mp4" type='video/webm; codecs="vp8, vorbis"'»>

<source src="snowy-tree.mp4" type='video/mp4; codecs="mp4a.40.2""'>

Including the codec in the type attribute can be beneficial because it helps the browser decide if it can play
the file or not. It’s best to only include the codec if you know for certain which codec was used to encode
your video content.

Should you decide to include the codec, be very careful and ensure that you format the string correctly,
paying particular attention to the quotes used; otherwise, the browser won’t recognise the source.

In the preceding example, note how the entire string is enclosed within single quotes, the type and codecs
attributes are separated by a semicolon, and the codecs values are contained within a double quote.

If you want to autoplay and loop your video, you would add the autoplay and
loop attributes to the video element like this:

<video controls autoplay loop>
<source src="snowy-tree.mp4" type="video/mp4">
<source src="snowy-tree.webm" type="video/webm">

</video>

You can of course also autoplay and remove the controls like this:

<video autoplay>
<source src="snowy-tree.mp4" type="video/mp4">
<source src="snowy-tree.webm" type="video/webm">

</video>

CHAPTER 4 USING VIDEO



Notice that when autoplay is off, the first still from the video is displayed in
the browser as an image. You might want to use a different image if the first still
from the video isn’t what you want to display; it might be blank or just not the still
you want to show first.

If you want to use a different image, you can use the poster attribute to point
at an image file to use instead:

<video controls poster="snowy-tree-poster.gif" width="300"
height="210">

<source src="snowy-tree.mp4" type="video/mp4">
<source src="snowy-tree.webm" type="video/webm">
</video>

You can get an idea of how the poster attribute works in Figure 4.2.
Now that you know how to play video files, you might want to think about the

legacy browser fallback. How do you show video in legacy browsers? Let’s take a look.

FIGURE 4.2 The image on the
left displays the first still from
the video that the browser
shows by default; on the right,
the same video is shown but
with a defined poster image
displayed instead.
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PLAYING A VIDEO FILE WITH DIFFERENT
SOURCES AND LEGACY FALLBACK

Throughout this chapter I've recommended providing a fallback for legacy browsers,
such as Internet Explorer 6 to 8, that don’t support HTML5 and native multimedia.
This of course means reverting to an old third-party plugin that these browsers
understand, such as Flash.

Because browsers ignore what they don’t understand, legacy browsers will
ignore the video and source elements, and act as if they don’t exist. This of course
allows you to provide a simple link to the video file so it can be downloaded:
<video controls autoplay>

<source src="snowy-tree.mp4" type="video/mp4">
<source src="snowy-tree.webm" type="video/webm">

<a href="snowy-tree.mp4">Download the video: snowy-tree.mp4</a>

</video>
You might prefer to actually provide an image link rather than a simple text link:

<video controls autoplay>
<source src="snowy-tree.mp4" type="video/mp4">
<source src="snowy-tree.webm" type="video/webm">
<figure>
<a href="snowy-tree.mp4">

<img src="snowy-tree.gif" alt="Branches of a fern tree
covered in snow" height="210" width="300" />

<figcaption>Download the video: snowy-tree.mp4
</figcaption>

</a>
</figure>

</video>
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Download the video: snowy-tree.mpd

Figure 4.3 shows how this might look in Internet Explorer.

If you decide to support Flash and allow non-HTML5 browsers to play your
video via Flash, you can of course do so using either the embed or object elements.
You can then play the video using a downloaded Flash player (which you have
uploaded to your server) and the object element.

You can also take advantage of the fact that Flash can play MP4 files, so there’s
no need to create another file in a different format. The following code shows how
a Flash fallback can be achieved:
<video controls autoplay>

<source src="snowy-tree.mp4" type="video/mp4">

<source src="snowy-tree.webm" type="video/webm">

<object type="application/x-shockwave-flash"
data="player.swf?videoUrl=snowy-tree.mp4&autoPlay=true"
height="210" width="300">
<param name="movie"
value="player.swf?videoUrl=snowy-tree.mp4&autoPlay=true">

</object>

</video>
A non-HTML5 browser will ignore the two source elements because it doesn’t

know what to do with them. It will then recognise the object element, and provided
Flash is installed, will play the video through the Flash player.
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The same code using the embed element looks like this:

<video controls autoplay>
<source src="snowy-tree.mp4" type="video/mp4">
<source src="snowy-tree.webm" type="video/webm">
<embed type="application/x-shockwave-flash" wmode="transparent"
src="player.swf?videoUrl=snowy-tree.mp4&autoPlay=true"
height="210" width="300">
</video>

It’s better practice to use object instead of embed, because any content in the
object start and end tags will be rendered even if the browser doesn’t support the
plugin that the object element specifies in its type attribute. This allows you to
specify yet another fallback should you need to. As you can see in the previous
object example, the param element will be read by browsers that don’t understand
the value specified by the type attribute in the object element.

Of course, you still need to rely on the fact that users have the Flash player
installed on their computers, but this may not always be the case. Therefore, you
can also add the image download link mentioned earlier as a final fallback, just in
case Flash isn’t installed:
<video controls autoplay>

<source src="snowy-tree.mp4" type="video/mp4">

<source src="snowy-tree.webm" type="video/webm">

<object type="application/x-shockwave-flash"
data="player.swf?videoUrl=snowy-tree.mp4&autoPlay=true"
height="210" width="300">
<param name="movie"
value="player.swf?videoUrl=snowy-tree.mp4&autoPlay=true">

</object>

<a href="snowy-tree.mp4">Download the video: snowy-tree.mp4</a>

</video>
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The download link here isn’t a true fallback in the sense that if the browser falls
back to Flash, the download link will also be displayed, but that’s not necessarily
a bad thing because it just provides another way to access the file.

There’s plenty to think about when deciding which browsers you want to sup-
port and which fallbacks you want to provide to do so. Whatever you decide on,
HTML5 multimedia should enable you to get the job done.

VIDEO FOR EVERYBODY!

You can read an excellent article by Kroc Camen of Camen Design (http://
camendesign.com) on how to make video available to all without using
JavaScript or browser sniffing. Kroc’s site is definitely worth checking out for
future reading because he keeps it up to date with any new developments or
discoveries that he or others make.

You'll find the article at http://camendesign.com/code/video_for_everybody.

Of course, these days it isn’t just modern and legacy desktop browsers that you
need to worry about supporting. You also need to make your content available to
users of modern mobiles, tablets, and other alternative browsing devices with
video-playing capabilities. To optimise your web content for such devices, you also
need to learn about media types and media queries, which is what you'll look at next.

TARGETING DEVICES WITH DIFFERENT VIDEO
FILES USING MEDIA TYPES AND QUERIES

Let’s say you wanted to serve up a different video file depending on the browser’s
capabilities and size. For example, you might want to play a smaller video, in both
dimensions and file size, to a mobile phone that will have a small screen and pos-
sibly be retrieving data over a 3G connection. Is this even possible? It is if you use
a combination of media types and media queries, and the media attribute in the
source element.

Media types were introduced in CSS2 (www.w3.org/TR/CSS2/media.html) to
enable you to target different devices with specific styling and/or style sheets.
Table 4.2 (on the next page) lists the media types.
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TABLE 4.2 Media Types

TYPE DEFINITION

all Suitable for all devices.

braille Aimed at Braille tactile feedback devices.

embossed Aimed at paged braille printers.

handheld Intended for handheld devices, such as mobile phones.

print Targets paged material and material for display in print preview mode.
projection Suitable for projected presentations.

screen Suitable for displaying on a colour computer screen.

speech Intended for speech synthesisers.

tty Aimed at devices with a fixed-pitch character grid, such as a terminal.
tv Intended for a television-type device.

You may have come across some of the media types listed in Table 4.2 before,
although most of them are probably alien to you. If you've ever created a style sheet
for printing content, you'll be familiar with the print media type; if you've ever
attempted to target a mobile phone, the handheld type will also be familiar to you.

But it is the handheld type that has caused particular issues as technology has
moved on. Initially, phones didn’t have browsers that were capable of rendering
HTML sites, so developers largely ignored them. When phones became “smarter”
and came with improved browsers, the handheld media type wasn’t being used
in websites. Vendors then chose to ignore it and default to the screen media type
instead. But something was needed to help combat this because website configu-
rations that were meant for full-screen browsers were now rendering on phones,
causing many an annoying scroll bar. This is where media queries come in.

Media queries were created by the W3C and have a complete specification of
their own (see www.w3.org/TR/css3-mediaqueries). They are an extension to CSS3
media types that allow you to check for conditions of particular media features,
such as width, height, and orientation, to deliver either different content or
styling. You can check for a number of device features, the list of which appears
in Table 4.3.


www.w3.org/TR/css3-mediaqueries

TABLE 4.3 Media Query Device Features

FEATURE
width

height
device-width
device-height
orientation
aspect-ratio
device-aspect-ratio
resolution
color
color-index
grid
monochrome

scan

MIN/MAX PREFIXES
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes

No

DEFINITION
The width of the target display area.

The height of the target display area.

The width of the device’s rendering area.

The height of the device’s rendering area.

Orientation of the rendering device: portait or landscape.

Ratio of target width to the height.

Ratio of device-width to the device-height.

Density of pixels in the device.

Number of bits per colour component.

Number of entries in colour lookup table.

Tests if the device is grid-based or not.

Number of bits per pixel in monochrome device.

For TV browsing: progressive or scan.

The great thing is that you can combine media types and media queries to target

certain devices using the and keyword:

screen and (min-device-width:300px)

You can also target all devices that don’t match particular settings by using the

logical not operator keyword:

not screen and (max-width:800px)

The only keyword can also be used to hide the settings from older browsers:

only screen and (max-width:800px)
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Of course, these settings don’t work on their own and need to be assigned to
the media attribute of the required source element within the video container:

<source src="myVideo.webm" media=" screen and

(min-device-width:300px)">

The following code example serves a different video to all media types that
have a maximum width of 600 pixels. Both WebM and MP4 formats are provided.
Anything that doesn’t match these features will move on to the succeeding source
definitions:

<video controls>

<source src="snowy-tree-small.mp4" type="video/mp4"
media="all and (max-width:600px)">

<source src="snowy-tree-small.webm" type="video/webm"
media="all and (max-width:600px)">

<source src="snowy-tree-medium.webm" type="video/webm">
<source src="snowy-tree-medium.mp4" type="video/mp4">
</video>
If you want to also provide a medium-sized video file based on a larger maxi-
mum display width of 800 pixels, you can do so like this:
<video controls>

<source src="snowy-tree-small.mp4" type="video/mp4"
media="screen and (max-width:600px)">

<source src="snowy-tree-small.webm" type="video/webm"
media="screen and (max-width:600px)">

<source src="snowy-tree-medium.webm" type="video/webm"
media="screen and (max-width:800px)">

<source src="snowy-tree-medium.mp4" type="video/mp4"
media="screen and (max-width:800px)">

<source src="snowy-tree-large.webm" type="video/webm">
<source src="snowy-tree-large.mp4" type="video/mp4">

</video>
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TESTING WITH MEDIA TYPES AND QUERIES

You might be wondering how on earth you would
test media types and queries if you don’t have
specific devices available to you.

With the examples that I've provided, simply
changing the size of the browser window and then
refreshing the page will usually result in the desired
outcome.

You can also use the ProtoFluid application
(http://app.protofluid.com), which allows you to
load a website (even those running on your local

server) and change the view to that of a handful of
phones (such as Blackberry and iPhone) and moni-
tors of various sizes, among other devices.

You can see how the code in the section “Target-
ing Devices with Different Video Files Using Media
Types and Queries” works in ProtoFluid in Figure 4.4
and Figure 4.5.

Of course, nothing beats testing your code on the
real thing, but that isn’t always a viable option
given the sheer number of devices on the market.

NOTE: Firefox completely ignores media queries, so changing the browser window size

will have no effect. | suggest using Opera, which does exactly what it’s supposed to.

FIGURE 4.4 Selecting the iPhone size in ProtoFluid displays the

smaller video file.

deosvideorm bl

FIGURE 4.5 Selecting the desktop
800x600 size in ProtoFluid displays
the medium video file.
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Again, any device that has a maximum display size that is larger than 600 pixels
or 800 pixels will ignore the smaller sizes and play whichever one of the WebM or
MP4 larger videos that it is capable of playing.

These are just some simple examples of what you might want to achieve when
targeting different devices. By combining media types and queries, you can target
any device to meet your specific requirements. Unfortunately, none of the previous
examples discussed will work with Android.

ANDROID AND VIDEO

The implementation of HTML5 video in Android is nothing short of shockingly
poor. For this reason, it deserves its own small section to prevent you from tear-
ing your hair out.

Android supports MP4 files from version 2.0 and WebM from version 2.3.

You shouldn’t use the type attribute with the video or source element when
defining the video file you want Android to use. For some reason, this confuses
Android and it ignores the source.

In addition, Android will completely ignore the controls attribute, and youw’ll
have to either implement your own controls via the JavaScript API (which is the
subject of Chapter 5), or to achieve autoplay, play the video via the API on page load.

Android also won’t show the first frame of the video as an image; it instead dis-
plays a video icon. It does however recognise and understand the poster attribute,
so if you specify an image with that attribute, it will display that image correctly.

The code for specifying a video for Android follows, along with the JavaScript
required to play the video on Android when the user presses the video icon. I'll defer
the explanation of this JavaScript for now but will discuss it in detail in Chapter 5:

TIP: Peter Gasston, a web developer and author of many articles and
a book on CSS3, provides an in-depth tutorial on how to make HTMLs
video work on Android phones. Be sure to check out what he has to say at
www.broken-links.com/2010/07/08/making-htmls-video-work-on-android-phones
if you have problems working with HTMLs video on Android phones.
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<!DOCTYPE html>
<html>

<head>

<title>Playing a Video File: Media Query Android</title>

<script>

function play() {

var video = document.getElementById('video');

video.addEventListener('click',function(){

video.play();
},false);
}
</script>
</head>
<body onload="play();">

<video controls>

<source src="snowy-tree-small.mp4" media="screen and

(max-width:800px)">

<source src="snowy-tree-large.mp4" type="video/mp4">

</video>
</body>
</html>

The preceding issues mentioned only affect the default browser that comes
with Android. If the user uses another mobile browser, such as Opera Mobile, the
preceding code isn’t necessary. It’s a good bet that Google will improve Android’s
implementation of HTML5 video in a future release. And by the time you read this,

it may have already been updated.
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WRAPPING UP

You should now be aware of just how easy it is to add video to your website using
HTML5 native multimedia. You are probably also aware that there are still a number
of details you need to consider before doing so. For example:

= Which browsers should you support?
= Will you support legacy browsers?
= Should you support mobile devices? If so, which ones?

These are just some of the questions you may need to ask before forging ahead.

Once you've made those decisions, however, harnessing the power of HTML5
multimedia to deliver video to your users is relatively simple. With the standardised
method of delivery the multimedia part of the HTML5 specification brings, you
know which viewers you’ll reach and what kind of experience they will have.

So far you've been leaving it up to the browser to provide the video (and audio)
controls. And these controls vary from one browser to the next.

In the next chapter you’ll learn how to use the HTML5 multimedia JavaScript
APIs included as part of the HTMLS5 specification to create your own custom con-
trols for both audio and video. Let’s go!
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INDEX

NUMBERS

2D API, 199—200. See also canvas element
2D drawing context, using, 199
2D Transforms. See also transforms
matrix() function, 153
rotating videos, 150
scaling videos, 148-150
skewing videos, 151
support for, 148
translating videos, 151-153
X and Y equivalents, 153
3D Transforms. See also transforms
perspective property, 154, 156
rotating elements, 154, 156—157
using, 154-157
W3C definition, 154
3D video cover, 169-170

SYMBOLS

& (ampersand) character, including in video

cues, 183

< (left angle bracket), including in video
cues, 183

> (right angle bracket), including in video
cues, 183

A

AAC (Advanced Audio Coding) audio
format, 48

browser support for, 49
accessibility
audience for, 174
checkKey() function, 194
improving for custom controls, 192—194
progress bar, 194
SRT file format, 175
WebVTT (Web Video Text Tracks), 176

Adobe Flash media player, 25—26, 29
in Internet Explorer 8, 5758
using embed element, 56
all media type, 76
ampersand (&) character, including in video
cues, 183
Android video support, 64—65, 80—81

animateMotion element, using with SVG
video masks, 231

animating SVG video masks, 228-229
animation-fill-mode property, using,
164-165

APIs. See also JavaScript API
Audio Data, 240-244
getUserMedia API, 247-248
PeerConnection, 249
Stream, 250—251
Web Audio, 245-246
WebSocket, 252—258

applet element, using with plugins, 28

application/ogg MIME type, 62

article element, 10, 13—16

aside element, 18

audio browser support, 49—51

audio codecs, defined, 46

audio controls, 34

Audio Data API
accessing data, 241
framebuffer data, 242—243
JavaScript code, 242
loadedmetadata event, 241
mozChannels attribute, 241
mozCurrentSampleOffset() method, 243
mozFrameBufferLength attribute, 241
mozSampleRate attribute, 241
mozSetup() method, 243
mozWriteAudio() method, 243
play function, 244
reading audio data, 240-243
writing audio data, 243



audio declaration, 34
audio element

autoplay attribute, 33
controls attribute, 33, 52-53
crossorigin attribute, 33
loop attribute, 33
mediagroup attribute, 33

browsers
compatibility, 20
encoding audio files, 50
legacy, 51

button CSS class name, 10

C

muted attribute, 33
. Camen, Kroc, 75
muting files, 53
canvas element. See also 2D API

attributes, 198
browser support for, 198

playing audio files, 52
preload attribute, 32, 53
src attribute, 32 .

L. . . . clearing contents of, 203
using in native multimedia, 32-34 .

. .. . defining, 198
using transitions with, 143-144 .
drawing context, 199
fillRect() function, 199—201
getting handle to, 199
height attribute, 198

overriding default dimensions, 202

audio files
encoding, 50
playing, 52—58
audio formats
AAC (Advanced Audio Coding), 48-49

website, 212
browser support for, 49-51

width attribute, 198

MP3, 47, 49
MP4, 4849 X and Y axes, 198

’ Captionator JavaScript library, 188
MPEG, 47 P J p v,

captions, element for, 19

Cascading Style Sheets (CSS). See CSS
(Cascading Style Sheets)

Ogg Vorbis, 46, 49
WAV (Waveform Audio File Format),

48—49 . .3
character encoding, providing, 9

charset element, 9

B

backwards compatibility, 5

Chrome

enabling Web Audio APl in, Web
Audio API, 246

opacity consideration, 146

Berners-Lee, Tim, 4

black and white filter, applying, 235-236

Blender Foundation, 162 playbackRate attribute, 111

blur, adding to video, 236 video support, 64

braille media type, 76 circle-animate-motion.svg file, 230
browser support codec
defined, 62

including in type attribute, 70

audio formats, 49-51

canvas element, 198

SVG (Scalable Vector Graphics), 217
video formats, 64-66, 114-115

colour saturation matrix filter, applying, 234
container, defined, 62
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content CSS class name, 10

control attribute, using with video files, 67

controls. See also JavaScript API
accessibility of, 192-194
fast forward button, 110—111
Mute button, 104—107
Play/Pause button, 98—102
progress bar, 107-109
removing from videos, 100
rewind button, 110111
seek bar, 112113
Stop button, 98-102
Volume button, 104-107
copying playing video, 205-207
copyright CSS class name, 10
createElement() function, using, 208
crossorigin attribute, 36
CSS (Cascading Style Sheets), 118
interpreting, 9
quirks mode, 9
standards mode, 9
CSS class names
button, 10
content, 10
copyright, 10
footer, 10
header, 10
menu, 10
nav, 10
small, 10
text, 10
title, 10
CSS styling
div for video title, 119—120
title added to video, 119
video example, 118121

CSS Transitions, styling with, 144—145. See

also transitions
CSS2 website, 75

CSS3. See also WebKit-specific CSS3 rules
gradient, 123-125
linear gradients, 125
object-fit property, 129-131
object-position property, 132-134
opacity property, 122
rounded corners, 126—127
shadow, 126—128
sizing content, 128—134
specification, 122
CSS3 Animations
3D video cover, 169—170
defining, 160
from property, 159
Keyframes function, 158—161
properties, 160
spin, 167-168
to property, 159
video cover, 161-166
W3C specification, 158
CSS3 Transitions specification, 147
currentTime setting, capturing, 108-109
custom controls. See also JavaScript API
accessibility of, 192-194
fast forward button, 110111
Mute button, 104—107
Play/Pause button, 98—102
progress bar, 107-109
removing from videos, 100
rewind button, 110-111
seek bar, 112-113
Stop button, 98-102
Volume button, 104-107

D

DirectShow media player, 25
div element, 13
DOCTYPE element, 7—-8



downloads. See websites

drawImage() function, using, screen
shot, 202

drop shadow, adding to video, 144-145, 155

DTD (Document Type Definition),
defined, 223

Durian Open Movie Project, 162

E

elements
applet, 28
article, 13-16
aside, 18
charset, 9
charset, 9
DOCTYPE, 8-9
embed, 28
figcaption, 19
figure, 19
footer, 11
h, 16
header, 11
hgroup, 12
naming, 10
nav, 17
object, 28
param, 30
for plugins, 28
range, 104
script, 20
section, 13—-16
svg, 217218
wmode, 30

Elephant’s Dream
cue subtitle, 180—181
Playr video player, 190
subtitle cue, 179
updating canvas element, 206
video-cue text, 182—183

ellipse mask

adding to video, 226—227

mask element, 227

use element, 227
embed element, using with plugins, 28
embossed media type, 76
encoders for audio

Media Converter, 50

Miro Video Converter, 50
English subtitles, specifying, 186
event listener, adding for keypress event, 194
events in JavaScript API

abort, 93

canplay, 93

canplaythrough, 94

durationchange, 94

emptied, 93

ended, 94

error, 93

keypress, 194

listening for, 102—104

loadeddata, 89, 93

loadedmetadata, 93, 202

loadstart, 93

onclick, 106, 110

pause, 94, 104

pause and play, 102-103

play, 94

playing, 94

progress, 93

ratechange, 94

seeked, 94

seeking, 94

stalled, 93

suspend, 93

timechange, 95

timeupdate, 94-95

volumechange, 94

waiting, 94
eXtensible Markup Language (XML), 4
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F

fast forward button, adding, 110-111
feColorMatrix filter, 233
feGaussianBlur filter, applying, 236
figcaption element, 19

figure element, 19

fill attribute, setting to freeze, 231

fillRect() function, using with canvas,
199—202

filter element definition, 233—237
Firefox
audio support, 49
video support, 64
Flash fallback, using with video files, 73
Flash file playback, providing, 55
Flash Player, 25-26, 29
in Internet Explorer 8, 57—58
using embed element, 56
Flash Player 10.2
lack of support for, 27
vulnerability in, 27
footer element, 10-11
Fraunhofer patent, 47
functions in JavaScript API
addEventListener(), 102
addTextTrack(), 97
canPlayType(), 97
changePlaybackSpeed(), 110
changeVolume(), 105
clearInterval() function, 206
createElement(), 208
drawImage(), 201
fillRect(), 201202
findPos(), 113
getImageData(), 209
load(), 97
Math.floor(), 105
pause(), 97, 101

play(), 96—97, 101
playvideo(), 96
putImageData(), 209
setInterval() function, 205
setPlayPosition(), 112113
toggleMute(), 106
togglePlay(), 101, 103
using, 96

G

Gasston, Peter, 80
Gaussian blur, applying to video, 236
German subtitles, specifying, 186
getImageData() function, using, 209
getUserMedia API, 247—248
audio parameter, 247
errorCallback parameter, 248
microphone access, 248
options parameter, 247
successCallback parameter, 248
video parameter, 247
Google Chrome

enabling Web Audio API in, Web
Audio APJ, 246

opacity consideration, 146
playbackRate attribute, 111
video support, 64
gradients
using in CSS3, 123-125
using with video, 123-125
greyscale video, playing, 208—212

H

h element, using in header, 16
H.264 (MP4) video format, 63

Handbrake video encoder,
downloading, 66



handheld media type, 76
header element, 10—11
hgroup element, 12
Hickson, Ian, 6, 10
HTML (HyperText Markup Language), 4
HTML controls, specifying tab order of, 192
HTML5

availability of, 7

backwards compatibility, 5

versus HTML4.01, 4

progression of, 4—6

range element, 193

tabindex attribute, 192—193

video support, 65

W3C specification, 4—-6

WHATWG specification, 4-6
HTMLS5 elements

applet, 28

article, 13-16

aside, 18

charset, 9

DOCTYPE, 7-8

embed, 28

figcaption, 19

figure, 19

footer, 11

h, 16

header, 11

hgroup, 12

naming, 10

nav, 17

object, 28

param, 30

for plugins, 28

range, 104

script, 20

section, 13-16

svg, 217-218

wmode, 30

html5shim script, downloading, 20
hue rotation filter, applying, 234

image links, using with video files, 7275
ImageData object contents

data attribute, 209

height attribute, 209

width attribute, 209
innerHTML, setting, 20
innerShiv script, downloading, 20
Internet Explorer 9, native multimedia in, 42
Internet Explorer (IE), 5

browser compatibility, 20

video support, 64
i0S video support, 64

J

JavaScript API. See also APIs; custom
controls

audio attributes, 87—-91

audioTracks attribute, 90

autoplay attribute, 87

buffered attribute, 89

checking video looping, 92
controller attribute, 90

controls attribute, 88

crossOrigin attribute, 88
currentSrc attribute, 88
currentTime attribute, 90, 92, 95, 101
defaultMuted attribute, 90
defaultPlaybackRate attribute, 90
duration attribute, 87

ended attribute, 87
getElementsByTagName() function, 92
grabbing handle to video object, 92
height video attribute, 91
initialTime attribute, 90
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JavaScript API (continued)

loop attribute, 88

mediaGroup attribute, 90
muted attribute, 88
networkState attribute, 88
paused attribute, 87
playbackRate attribute, 87
played attribute, 90

poster video attribute, 91
preload attribute, 89
readyState attribute, 89
seekable attribute, 90
seeking attribute, 89

src attribute, 88
startOffsetTime attribute, 90
startTime attribute, 88
textTracks attribute, 90
TimeRange object, 91

title attribute, 101

tutorial, 86

video attributes, 87—90
videoHeight video attribute, 91
videoTracks attribute, 90
videoWidth video attribute, 91
volume attribute, 87

Web Audio, 240

width video attribute, 91

JavaScript API events

abort, 93

canplay, 93
canplaythrough, 94
durationchange, 94
emptied, 93

ended, 94

error, 93

keypress, 194
listening for, 102104
loadeddata, 89, 93
loadedmetadata, 93, 202

loadstart, 93
onclick, 106, 110
pause, 94, 104
pause and play, 102—103
play, 94

playing, 94
progress, 93
ratechange, 94
seeked, 94
seeking, 94
stalled, 93
suspend, 93
timechange, 95
timeupdate, 94-95
volumechange, 94
waiting, 94

JavaScript API methods

addEventListener(), 102
addTextTrack(), 97
canPlayType(), 97
changePlaybackSpeed(), 110
changeVolume(), 105
clearInterval() function, 206
createElement(), 208
drawImage(), 201
fillRect(), 201202
findPos(), 113
getImageData(), 209
load(), 97

Math.floor(), 105

pause(), 97, 101

play(), 96—97, 101
playvideo(), 96
putImageData(), 209
setInterval() function, 205
setPlayPosition(), 112113
toggleMute(), 106
togglePlay(), 101, 103
using, 96



JavaScript libraries
Captionator, 188
LeanBack Player, 188
MediaElement]JS, 188
Playr, 188
jQuery, using, 20
js_videosub, downloading, 188
jscaptions, downloading, 188
JW Player, downloading, 55

K

Kaltura, downloading, 188
Keyframes function
removecover, 165, 169
using, 158-161
using with video cover, 164
keypress event, adding event listener for, 194

L

“Last Call” stage, 6
LeanBack Player JavaScript library, 188

left angle bracket (<), including in video
cues, 183

lineto command, using with SVG video
masks, 231

“Links and Anchors,” 5
loadedmetadata event, using, 202
luminance to alpha filter, applying, 235

M

Macromedia media players, 25
makeItGrey() function
calling, 212
defining, 210
masks. See also SVG video masks
adding over video, 136-137
applying to video element, 222—223
defining in SVG, 221

Media Converter, downloading, 50, 66
media players. See also plugins

Adobe Flash, 25-26

Adobe Flash media player, 29
DirectShow, 25

plugins, 27

QuickTime, 26

RealAudio, 24

security issues, 27
Shockwave, 25

Windows Media Player, 25—26

media queries

aspect-ratio device feature, 77
color device feature, 77
color-index device feature, 77
combining with media types, 77
device features, 77
device-aspect-ratio feature, 77
device-height feature, 77
device-width feature, 77

grid device feature, 77

height device feature, 77
monochrome device feature, 77
orientation device feature, 77
resolution device feature, 77
scan device feature, 77
specification, 76

testing with, 79

using, 75-78, 80

width device feature, 77

media types

all, 76

braille, 76

combining with media queries, 77
embossed, 76

handheld, 76

print, 76

projection, 76

screen, 76
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media types (continued)
speech, 76
testing with, 79
tty, 76
tv, 76
using, 75-78, 80
MediaElement]JS JavaScript library, 188
mediagroup attribute, 36
MediaStream objects
input and output, 250
LocalMediaStream object, 251
obtaining, 249
record() method, 251
using, 250—251
menu CSS class name, 10
methods in JavaScript API
addEventListener(), 102
addTextTrack(), 97
canPlayType(), 97
changePlaybackSpeed(), 110
changeVolume(), 105
clearInterval() function, 206
createElement(), 208
drawImage(), 201
fillRect(), 201—202
findPos(), 113
getImageData(), 209
load(), 97
Math.floor(), 105
pause(), 97, 101
play(), 96—97, 101
playvideo(), 96
putImageData(), 209
setInterval() function, 205
setPlayPosition(), 112113
toggleMute(), 106
togglePlay(), 101, 103
using, 96

Microsoft plugins, 26

MIDI (Musical Instrument Digital Interface)
format, 24

MIME (Multipurpose Internet Mail
Extension), 29, 47

application/ogg type, 62
video/mpeg type, 63
video/webm type, 63
Miro Video Converter, downloading, 50, 66

Modernizr detection library,
downloading, 115

Mozilla Firefox
audio support, 49
video support, 64

Mozilla’s Audio Data API
accessing data, 241
framebuffer data, 242—243
JavaScript code, 242
loadedmetadata event, 241
mozChannels attribute, 241
mozCurrentSampleOffset() method, 243
mozFrameBufferLength attribute, 241
mozSampleRate attribute, 241
mozSetup() method, 243
mozWriteAudio() method, 243
play function, 244
reading audio data, 240-243
writing audio data, 243

MP3 audio format, 47, 49

MP4 (H.264), 48
browser support, 49, 64—65
encoding delayed playback, 66
video format, 63

MPEG (Moving Picture Experts Group), 47, 63

multimedia. See media players; native
multimedia

Mute button, adding, 104-107
muted attribute, setting, 67
muting files, 53
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native multimedia
audio element, 32, 52
benefits, 31
in Internet Explorer 9, 42
in Safari, 42
source element, 38—39
track element, 40—41
video element, 35-37
nav element, 10, 17
node.js website, 254

0

object element, using with plugins, 28-29
Ogg Vorbis audio format, 46, 49
browser support for, 49
using, 52
opacity value
fading, 146—147
using in CSS3, 122
Opera video support, 64, 133
Outlining Algorithm, 16

P

param element, using with plugins, 30

path element, using with SVG video
masks, 231

PeerConnection API, 249

perspective property, using with 3D
Transforms, 154

Pfeiffer, Silvia, 184

pixelData object, manipulating data in,
210-211

pixels, setting transparency for, 235

playing video, copying, 205—207. See also
video copy

Play/Pause button, adding, 98-102
Playr JavaScript library, 188-191
plugins. See also media players
applet element, 28
embed element, 28
object element, 28
param element, 30
using with media players, 27
wmode element, 30
print media type, 76
progress bar
adding, 107-109
adding for accessibility, 194
updateProgress() function, 108-109
using range element as, 193
projection media type, 76
ProtoFluid application, downloading, 79
putImageData() function, using, 209

Q

QuickTime multimedia player, 26
quirks mode, 9

R

range element, using as progress bar, 193

rastar graphics, 216

RealAudio player, 24

reflection, specifying on HTML elements,
135136

rewind button, adding, 110-111

RGB channels, converting, 235

right angle bracket (>), including in video
cues, 183

rotate transform, using, 150, 164
rotate3d() transform, using, 167-168
rounded corners, using in CSS3, 126—127
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S sites (continued)

Blender Foundation, 162

Safari ]
Camen Design, 75

audio support, .
PP 49 canvas basics, 200, 212

native multimedia in, 42 . s
4 Captionator JavaScript library, 188
CSS2, 75

CSS3 linear gradients, 125

playbackRate attribute, 111
video support, 64
Scalable Vector Graphics (SVG)

CSS3 specification, 122
advantages, 216—217, 222

CSS3 Transitions specification, 147

browser support, 21 .
PP 7 drawImage() function, 202

circle element, 219 Durian Open Movie Project, 162
getUserMedia API, 247
Handbrake, 66

HTML5 Document Outlines, 16

html5shim script, 20

ellipse element, 220
fil1 attribute for text colour, 218
text element, 218
scale transform, using, 148-150
screen media type, 76

innerShiv script, 20
screen shot

. JavaScript tutorial, 86
drawImage() function, 202-203
fillRect() function, 201-202
loadedmetadata API event, 202

ratio variable, 202

js_videosub, 188
jscaptions, 188
JW Player, 55
Kaltura, 188

function, 20 -
snap() function, 203 LeanBack Player JavaScript library, 188

taking of HTMLS5 video, 201-204
script element, 20

“Links and Anchors,” 5

mask property, 137

section element, 1316 .
3 Media Converter, 50, 66

seek bar, adding, 112-113 . .
media queries, 76

h, ingi 26-12.
shadows, using in CSS3, 126-128 MediaElement]S JavaScript library, 188

Sharp, Remy, 20, 2. . .
P Y 54 Miro Video Converter, 50, 66

Shock ,2 . S
Ockwave, 25 Modernizr detection library, 115
MPEG (Moving Picture Experts Group), 63

node.js, 254

Sintel video cover animation, 162
sites
2D AP, 199

object-fit property, 134
2D Transforms, 153 . s
" object-position property, 134

D Transforms, 154, 1 .
3 24,157 PeerConnection API, 249

A S
ndroid video support, 80 Playr JavaScript library, 188

animate element, 22 . ..
9 ProtoFluid application, 79

animateMotion element, 231
reflect property, 137

animation-play-state property, 160
Audio Data API, 244

Sintel video cover animation, 162
Stream API, 250



SubRip program, 175
SVG filters, 233
SVG text element attributes, 218
Theora Ogg, 62
transforms, 157
transition properties, 142
WebSocket API, 252
WebSocket servers, 254
WebVTT Working Group Charter, 176
Working Group Charter, 184
Xiph.Org Foundation, 62
skew transform, using, 151
small CSS class name, 10
snap() function
using with screen shot, 203
using with video copy, 205—206
source element
media attribute, 39
src attribute, 39
type attribute, 39
speech media type, 76
spin Keyframes function, defining, 167-168
SRT file format, 175, 188
standards mode, 9
Stop button, adding, 98-102
Stream API, 252
goal of, 250
MediaStream object, 250-251
SubRip program, downloading, 175
subtitles
adding to videos, 189-191
English, 186
German, 186
using, 175
SVG (Scalable Vector Graphics)
advantages, 216—217, 222
browser support, 217
circle element, 219

ellipse element, 220
fill attribute for text colour, 218
text element, 218
SVG and HTMLs5 video, 220. See also videos
adding ellipse masks, 226—227
adding text masks, 221-225
svg element, 217-218, 224
SVG filters
applying to HTMLS5 video, 233—237
black and white, 235—236
colour saturation matrix, 234
feColorMatrix, 233
feGaussianBlur, 236
hue rotation, 234
luminance to alpha, 235
merging, 237
SVG text element attributes, fill attribute
for text colour, 218

SVG video masks. See also masks
animate element, 229
animateMotion element, 231
animating, 228-229
attributeName attribute, 229
circle element, 231
circle-animate-motion.svg file, 230
defs element, 224
doctype declaration, 224
ellipse element, 228
fill attribute, 231
lineto command, 231
moving, 230—-233
mpath element, 232
path element, 231
text.svg file, 224
x1ink document definition, 224

SWEF file format, 25
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tab order, specifying for controls, 192-193 UTE-8 character encoding, 9

text CSS class name, 10
text mask, adding to video, 221225 V

Theora Ogg video compression format, 62,

6465, 69 vector graphics, 216

title CSS class name, 10 version, determining, 7-8

track element video browser support, 64—66, 114-115

attributes, 185 video controls, 37

chapter listings, 187 video copy. See also playing video

default attribute, 41, 185-186
English subtitles, 186
[hh:]mm:ss.msmsms attribute, 185
kind attribute, 41, 185

label attribute, 41, 185

purpose, 185

ruby attribute, 185

clearInterval() function, 206
getImageData() function, 209
makeItGrey() function, 210, 212
pixelData object, 210-211
playing in greyscale, 208—212
setInterval() function, 205, 212
setting background canvas, 208

src attribute, 41, 185 setting red, green, and blue values, 211

srclang attribute, 41, 185 snap() function, 205-206

using with WebVTT, 188-191 video cover
animating, 161-166

divs, 162-163

video subtitles example, 186
transforms. See also 2D Transforms; 3D

Transforms extending to 3D, 169170
defined, 148 Keyframes function, 164
rotate, 164 video cues, special characters in, 183
rotate3d(), 167-168 video element

translate, 164 adding controls attribute to, 99

transitions. See also CSS Transitions autoplay attribute, 35
creating, 141-143 controls attribute, 35
fading, 146-147 crossorigin attribute, 36
properties, 141 height attribute, 36
using with audio, 143-144 loop attribute, 35
using with video, 143-144 mediagroup attribute, 36
W3C definition, 140

translate transform, using, 151-153, 164

muted attribute, 35

poster attribute, 35
transparency, setting for pixels, 235 preload attribute, 35
tty media type, 76 src attribute, 35

tv media type, 76 using source element in, 70
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using transitions with, 143-144 fading, 146-147

width attribute, 36 rotating with 2D Transforms, 150

video files scaling with 2D Transforms, 148-150
applying masks to, 136—137 skewing with 2D Transforms, 151
autoplay attribute, 67, 70 taking screen shots of, 201-204
changing images, 71 translating with 2D Transforms, 151-153
control attribute, 67—68 video/webm MIME type, 63
embed element, 73-74 Volume button, adding, 104-107
encoding, 65—-66 .vtt extension, using with WebVTT, 177
Flash fallback, 73
height attribute, 67 W

image download link, 74-75 . .
W3C (World Wide Web Consortium), 4

WAV (Waveform Audio File Format), 48—49
Web Audio API, 240
AudioContext() constructor, 246
AudioNode objects, 246
enabling in Chrome, 246

image links, 7273
legacy fallback, 72-75
loop attribute, 67, 70
making available, 75
object element, 73-74
object-fit property, 129-131
. s goal of, 245
object-position property, 132-134 X
. modular routing, 246

playback from varying sources, 69-75

. Web Forms 2.0, 5
playing, 67—68 o
Web Hypertext Application Technology

Group (WHATWG), 5-6

WebKit-specific CSS3 rules. See also CSS3
mask-box-image property, 136—137

poster attribute, 71
preload attribute, 68
removing controls, 68

removing default controls from, 100 reflect property, 135-136

WebM files, playing, 67
WebM video format, 63—65
websites

2D AP, 199

2D Transforms, 153

restoring default controls, 68
type attribute, 70
using drop shadow with, 144-145
using gradients with, 123-125
width attribute, 67

video formats
MP4 (H.264), 63
Theora Ogg, 62
WebM, 63

video/mpeg MIME type, 63

videos. See also SVG and HTML5 video
adding blur to, 236
adding drop shadows to, 155
adding subtitles to, 189-191

3D Transforms, 154, 157

Android video support, 80

animate element, 229
animateMotion element, 231
animation-play-state property, 160
Audio Data API, 244

Blender Foundation, 162

Camen Design, 75
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canvas basics, 200, 212
Captionator JavaScript library, 188
CSS2, 75

CSS3 linear gradients, 125

CSS3 specification, 122

CSS3 Transitions specification, 147
drawImage() function, 202

Durian Open Movie Project, 162
getUserMedia API, 247
Handbrake, 66

HTML5 Document Outlines, 16
html5shim script, 20

innerShiv script, 20

JavaScript tutorial, 86

js_videosub, 188

jscaptions, 188

JW Player, 55

Kaltura, 188

LeanBack Player JavaScript library, 188
“Links and Anchors,” 5

mask property, 137

Media Converter, 50, 66

media queries, 76

MediaElement]S JavaScript library, 188
Miro Video Converter, 50, 66
Modernizr detection library, 115

MPEG (Moving Picture Experts Group), 63

node.js, 254

object-fit property, 134
object-position property, 134
PeerConnection API, 249
Playr JavaScript library, 188
ProtoFluid application, 79
reflect property, 137

Sintel video cover animation, 162
Stream API, 250

SubRip program, 175

SVG filters, 233

SVG text element attributes, 218
Theora Ogg, 62
transforms, 157
transition properties, 142
WebSocket API, 252
WebSocket servers, 254
WebVTT Working Group Charter, 176
Working Group Charter, 184
Xiph.Org Foundation, 62
WebSocket API, 252—258
bufferedAmount attribute, 253
close() method, 253
enabling WebSockets, 252
error event, 254
extensions attribute, 253
onclose event, 254
onmessage event, 254
onopen event, 254
overhead, 252
protocols attribute, 253
readyState attribute, 253
send() method, 253-254
WebSocket connection, storing, 255
WebSocket constructor
protocols parameter, 252
url parameter, 252
WebSocket server
setting up, 254
using, 255
WebSockets
close() method, 256
closeConnection() function, 256
connect () function, 255-256
displayMsg() function, 256
div for data display, 255
HTML for connection, 255
input field, 255
JavaScript code, 255-256
send() function, 257



setStatus() function, 256
using, 254-258

WebVTT (Web Video Text Tracks), features

of, 176-177

WebVTT file format

A:value cue setting, 179

b text tag, 181

bold tag, 181

c text tag, 181

class text, 181

CSS class names, 182

cue settings, 178

cue settings, 179—-180
D:value cue setting, 179
future developments, 184
[hh:]mm:ss.msmsms text tag, 181
i text tag, 181

idstring, 177

italics tag, 181

line position cue setting, 179
L:value cue setting, 179
ruby text tag, 181

special characters, 183
subtitle cue, 179

S:value cue setting, 179
text cue settings, 179

text tags, 181

TextLineN, 178

timestamp ranges, 178-179
timestamp tag, 181
T:value cue setting, 179

u text tag, 181

underline tag, 181

using with track element, 188—-191
v text tag, 181

voice content tag, 181

.vtt extension, 177

WHATWG (Web Hypertext Application
Technology Group), 5—6

Windows Media Player, 25-26

wmode element, using with plugins, 30
Working Group Charter website, 184
World Wide Web Consortium (W3C), 4

X

XHTML

Strict, 4-5

Transitional, 4-5
Xiph.Org Foundation website, 62
XML (eXtensible Markup Language), 4
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Preface to the second edition

Preparing the second edition of this book has afforded the opportunity to consider several
issues. These have been prompted, in equal part, by reviews of the book, debate about its
perspectives, feedback from students, our own continuing collective and individual
researches and, not least, by an ongoing history; a history that the first edition itself fore-
grounded and of which it has inevitably become a part. There have been changes in the field
of new media and new media studies over the last decade. As we returned to our original
project we were, in fact, testing the approach we adopted in the first edition, where we sifted
out significant change, and ways of understanding that change, from the wider culture of
continual upgrades, rapid obsolescence, marketing hype, shrill manifestos and disciplinary
limits. We have been pleased to find that much of our thinking in the first edition still stands.
Yet, this second edition contains many changes, some sections have been radically redrafted,
others more subtly modified, and there are wholly new sections. But for good reasons, other
parts of the book remain unchanged from the first edition.

The situation upon beginning the process of revisiting, revising and augmenting the first
edition was daunting. Yet, as work progressed, the rudiments of an archaeology came into
focus. We were able to perceive the overlay of ‘new’ technological artefacts and relations
onto the schema that we constructed for the 2003 edition. As this became clear, the strong
historical element of our project telescoped. The histories that figured in the first edition now
became a part of longer histories by virtue of the subsequent accretion of time and change.
In the period between the first and this edition, there has been argument and debate, com-
peting viewpoints have emerged, new research has been undertaken, and theories have
evolved. We, however, cannot emphasise enough the importance of the historical dimension
of the study of technology (media or otherwise) in culture. Already reflectively addressed in the
first edition, this has become even clearer now. Taking account of the historical dimension of
technologies, and the cultures they inhabit and afford, avoids the pitfalls of identifying an
essential change. Although much was made, around the turn of the present century, of the
transformative potentials of technology, whether utopian or dystopian, when considered his-
torically such moments can be seen to contribute to lines of development that have longer
histories. Such moments of intense technological change add directions to these longer lin-
eages, they prompt intentions, they select from the possibilities those lineages afford and the
futures they shape.

Now that the first edition is itself a part of (new media) history, how has it fared? First, we
have been gratified to learn that it has been widely read and adopted as core reading within
university courses across three continents. This provides a welcome acknowledgement that
the book’s central aim of providing a survey of the most important problems raised by the
issue of technology in culture have been essentially met. Second, it is used at different levels
in university teaching, on both undergraduate and postgraduate degrees, indicating that the
book’s accounts, problematisations, and arguments have attained a balance of lucidity and
generality to serve a variety of academic purposes. Third, unusually for a textbook, it has
been critically reviewed and its arguments disputed and discussed in academic research lit-
erature (Kember 2005, Morley 2007). This tells us that our arguments hit home, that our
characterisations of the core problems not only of New Media Studies, but more broadly, of
technology and culture are, within always uncertain limits, accurate.
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A certain anxiety inevitably arises in writing about a ‘new’ anything: by definition
ephemeral, the new cannot remain new; we asked ourselves at the time of preparing the first
edition how best to avoid this inevitable pitfall. We were, then, clear about the challenge a
book on new media faced. We were also clear about the strategy that we would adopt. We
decided it would be absurd to tie a discussion of ‘new media’ to those particular media which
were new at the time of writing; our task was not to simply catalogue this and that new piece
of kit and its uses but instead to concentrate on larger-scale historical trends and identify the
core problems of technology and culture. What constitutes newness in media? Are there
some key characteristics that allow us to distinguish the ‘new’ from the ‘old’? What part does
technological change play in that? What questions do new media pose to our available ana-
lytical frameworks? Which disciplines would help us?

In seeking to avoid producing a book that would be just an historical incident, the mere
expression of a moment, we broadened our field of view to the history and philosophy of
technology and culture as the informing context for our study of new media. In consequence,
the continuing use, and the demand for a second edition, provide a testable record of the
success of our aims for the first edition.

While working on this new edition we adopted a principle to guide us in deciding to
include new material. It is this: the mere appearance of a new media device or newly named
media practice would not in itself mean that we should devote a new section of the book to
it. That way would lie the madness and kind of novelty-driven ‘upgrade’ scholarship which we
wished to avoid in the first edition. This would have been to allow the tail to wag the dog.
Instead we asked: does a new development require new conceptualisation? Which devel-
opments require new thinking because they present us with issues and questions which the
first edition is not equipped to explain? Here, for instance, we decided that ‘blogs’ and ‘blog-
ging’, a form and a practice that has developed exponentially since 2002, did not
substantially require new thought and analysis beyond that we gave more generally to com-
puter mediated communication, and specifically to the temporality and interactivity of email,
in the first edition. On the other hand, the rapid growth of Social Network Sites since 2003
(Boyd 2007) or the significance of YouTube did present us with socio-technical practices
which were not evident, or rather, were not evolved, in 2003. These would then require our
attention. We have spoken already in this Preface about history, which formed one of the core
lineaments of our considerations; the other consists of identifying the recurrent or perhaps
transhistorical problems of techological cultures. While by no means an exhaustive or closed
list, certain of these are worth drawing the reader’s attention to. This is not simply because
we think them interesting (although we certainly do); it is also because these provide the out-
lines of what we think any and all study of technology in culture must address.

At an early stage in the planning of the first edition, the project was criticised for paying
excessive attention to a problem many academics and researchers considered over and
done with or, maybe, simply a methodological diversion. This was a problem that we raised
and characterised using the debates between Marshall McLuhan and Raymond Williams.
Risking our colleagues’ indifference, we insisted on the map these two scholars drew of the
problem-field of technology and culture. While, as we point out below, it has been Williams’s
account that has held formative sway over the majority of the social, cultural and historical
study of media, culture and technology, the problems to which this account provided its
discipline-structuring conclusions remain live, indeed heightened, ones. Specifically, the
debates focused on the role of causes in culture. While the by now traditional response to this
issue is to deny that causes are active in, or pertinent to the study of, cultural phenomena,
preferring instead to centre all upon human agency, more recent developments in a variety of
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fields of academic inquiry — we should mention in particular the considerable impact of Actor
Network Theory in Science and Technology Studies — have in effect re-opened this debate by
rethinking, indeed denying, a difference in kind between cultural and natural events. We
address these points in what follows under the rubric of a realism in the study of technology
in culture. We ask our readers, therefore, to be alert to the difference it would make to cultural
studies in the broadest sense, if we no longer insist, as did Williams, on the essential sepa-
rability of culture from nature. This is neither a dogmatic commandment, nor is the shape
such studies of culture would assume determined in advance; rather, we maintain that this is
a field open for contributions, and in which there are considerable opportunities for con-
tributing to new accounts of cultural phenomena. Conceptual change, however, also involves
change in our overall image of a culture and its elements. In the humanities and the social sci-
ences in general, we are used to considering the concepts of ‘subjects’ and ‘identities’ as
core in the study of culture; yet what are these, and how might they be altered, or even
replaced, by drawing different maps of cultural entities?

A second important issue we are now in a position to consider, is that technology is not
some occasional player in cultural events, but a permanent fixture. Without recording tech-
nologies of some kind (tablets, paper, wax, movable print, analogue and digital electronics
and so forth), the cultures we all inhabit would not exist. Technology then is not peripheral to
the concerns of analysts of culture, media and history, but an omnipresent element of them.
In short, all culture is technological. While some may panic at this, fearing perhaps that cul-
tural studies could be replaced by engineering diagrams, this reductive response is not the
only one available. We should consider, however, in increasingly complex technological envi-
ronments, entering into dialogue with all the players in our cultures’ production — the sciences,
the engineering, and the humanities and social sciences — and so should not reject engi-
neering as culturally irrelevant simply out of fear and a desire for the comforts of our academic
homes. As we note in what follows, for instance, the affects (the fear, rapture, or indifference)
that accompany technology are themselves real elements in the cultures these technologies
inhabit. One argument we offer that makes sense both of the engineering and the affect con-
cerns the concept of affordances: technology is not all there is to culture, nor does it
determine it in some predictable or absolute way; rather, technologies afford cultural possi-
bilities, not all of which are exploited or actualised.

The first edition of this book was published in 2003, which means that it was researched
and written in 2000-2002, and conceived even earlier. In that first edition, while recognising
longer formative histories, we suggested that the mid-1980s were a useful marker for think-
ing about ‘new media’ (see p. 2 of Introduction). However, even then, some commentators
found the term ‘new media’ a strange one to choose to refer to something that begun to be
apparent in the 1980s. At the time, we recommended our choice of title by pointing out that
it was a more serviceable term than the obvious alternatives: ‘digital media’, ‘interactive
media’, or ‘computer-mediated communication’ etc. (see 1.1.4 for those reasons). To some,
it will seem even stranger to retain the title for this second, 2008 edition. Now, a whole gen-
eration of readers, born in the 1980s, have come to maturity for whom so-called ‘new media’
were always a part of their world and the ‘old’ media to which they were originally compared
now hardly exist in any distinct form untouched and transformed by the ‘new’. This holds for
the production of an ancient media form such as this book, and the way that it was written
and produced, as much as to the existence of the persistent virtual world of Second Life. Of
course, deliberately purist niches and minority cultures hold out against, or within, the ubig-
uitous restructurings of new media. Some people seek out Super 8 movie film, vinyl records,
assiduously pursue chemical photography, write letters, paint pictures, play the acoustic
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guitar. Of course they do and specialist economies support them (ironically, often utilising the
resources of the Internet). However, a generation exists, many of whom will be the readers of
this book, who work, think, and play within a new media environment as naturally as fish
swim in the sea. For them (for you), the epithet ‘new’ attached to their (your) media only
makes sense with effort; with historical perspective. Critical enquiry into the formation and sig-
nificance of the most naturalised and habituated phenomena benefit from a kind of distance
or shock, from ‘making strange’. It is remarkable, and a testament to the speed and depth
of change, that we already need to achieve this ‘making strange’ in respect of ‘new media’
for, as McLuhan observed, ‘One thing about which fish know exactly nothing is water, since
they have no anti-environment which would enable them to perceive the element they live in’
(McLuhan quoted in Federman 2003). With the greatest respect to fish, this book, in both its
first and now its second edition strives to bring into view that which they are ignorant of.

‘New media’ is historical in an epochal as well as a biographical way. At the time of writ-
ing, a Google search for terms containing ‘new media’ yielded massive results: ‘new media
courses’ found 49 million results, for ‘new media jobs’ 52 million results, for ‘new media prod-
ucts’ 51 million, and using Google Scholar, ‘new media’ as a topic of academic research
offered over 31 million results. Rather like the ‘new world” of the Americas ‘discovered’ by
Europeans in the fourteenth century, the term has truly stuck. It is a historical marker. It
locates a watershed.

In what follows, we propose and discuss certain types of history, some linear and ‘teleo-
logical’, or directed towards a particular outcome; some not linear in this sense, but involving
twists and turns that only appear after they have done their work. We do not conclude by rec-
ommending a particular historical approach, but insist only that history is complex and
convoluted. What appears simple and linear from a limited, present perspective, is always
more complex. Technological history, in particular, is haunted by the ‘corpses of dead
machines’, as Marx put it (see, for example, 2.1). Part of addressing this history involves sort-
ing through the immense present, and paying attention, therefore, to what is not immediately
obvious, even though it stares us in the face. And in drawing up these histories, we are
inevitably drawn into them. The inescapability of history is to be embraced, and our involve-
ments in it examined. By engaging in this second edition, we have been afforded the
opportunity to involve ourselves further in unpredictable developments; in messy forecasts
and fuzzy understandings of the present. We do not escape this by mapping problems (there
are always new problems to be identified), nor do we avoid it by grasping history whole, as
it were, from outside (even were this possible, it would be history seen from outside at a cer-
tain point in history). But by attending to the history and problems of technology in culture,
and by considering no issue settled in advance, we do make a serious attempt to understand
our surroundings and how they have assumed the strange shapes they have. It is to this proj-
ect that we would like to encourage contributions, and we offer this second edition, with its
inevitable limits, in the hope that it may inspire you to do so.
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Introduction

The book’s purpose

The purpose of this book is to offer students conceptual frameworks for thinking through a
range of key issues which have arisen over two decades of speculation on the cultural impli-
cations of new media. It is first and foremost a book about the questions, the ideas and
debates — the critical issues — that the emergence of new media technologies has given rise
to. In this, we hope that it is a genuine contribution to the study of the new media and tech-
nologies. There is no such thing, however, as a wholly impartial, objective work that sets
about cataloguing the debates, one after the other, without arguing for one thing rather than
another, or judging some aspects of the problems to be important, and others not. The
reader should therefore note in advance that it is a necessary component of this book, as of
any other, that its authors judge what is important and what is not, and that they argue for
some theoretical positions, and against others. We do not aim to summarise blandly the state
of the art in new media and technology, but to present for the reader some of the contested
issues that are rife within this emerging field. You will find in the book arguments for different
positions. Where this is so, we are overt about it, and we let you, the reader, know. Indeed,
this is only to be expected, since the bodies of expertise this book uniquely brings to bear on
its topic draw on our various disciplinary backgrounds in visual culture, media and cultural his-
tory, media theory, media production, philosophy and the history of the sciences, political
economy and sociology. Finally, just as it is important to be aware of what differentiates the
various arguments in this book, it is also crucial to note what all of our arguments share. This
book’s authors have in common a commitment to a synthetic approach to new media stud-
ies. We each individually hold that the field is so complex that it cannot be addressed other
than by combining, or synthesising, knowledges. While this adds some complexity to the
book as a whole, it all the more accurately embodies the contested field that is new media
studies.

Our approach to the subject

Unlike some of the new media that we discuss in the following pages, this medium, the book,
has clearly separated authors and readers. An author does not know her or his thousands of
readers, yet an author must have some way of describing to themselves who they think their
readers are likely to be. If they forget this then their publishers are likely to remind them, as
they wish to sell the book; for them a successful identification of a body of readers is a
market. In writing this book, how have we thought about our readership? We assume that the
majority of our readers are students who have developed a special interest in the study of the
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new media forms that have appeared over the last fifteen years or so. We envisage them
having some introductory knowledge of media studies or a related discipline.

Readers also want to know what to expect of their authors. This book has several, and
we have something to say about this below. For the moment, however, we should recognise
that the present occasion for a conjunction of authors and readers is the topic of this book:
the new media. What, however, are they? We take them to be those methods and social
practices of communication, representation, and expression that have developed using the
digital, multimedia, networked computer and the ways that this machine is held to have
transformed work in other media: from books to movies, from telephones to television. When
did all this happen? What, in other words, is the period in which ‘everything changed’? The
process by which computerisation or ‘digitisation’ impacted upon the media of the twentieth
century has moved on many fronts and at different speeds, so it is difficult to pinpoint a single
date or decisive period for the emergence of new media. Even the key developments in com-
puting, the core technology of this digitisation, which, over the long term, made this
technically and conceptually possible, are many. We can get some idea of the period that
mainly concerns us by considering the emergence of the personal computer. We can point
to the mid-1980s as a watershed, when the PC began to be equipped with interactive
graphic interfaces; to possess enough memory to run the early versions of image manipu-
lation software; and when computer-mediated communications networks began to emerge.
This was a moment when the ideas and concepts of earlier visionaries appeared to become
real possibilities.

In turn, it is since that time, a period of less than thirty years, that speculation, prediction,
theorisation and argument about the nature and potential of these new media began to pro-
ceed at a bewildering and breathless pace. A wide range of ideas, many of which challenged
settled assumptions about media, culture and technology (and, indeed, nature) were gener-
ated and pulled along in the vortex of constant and rapid technological innovation. So too
was a comparable quantity of ‘hype’ that accompanied the emergence of new media in the
mid-1980s. This, of course, is still with us, but it has been met by some hard-headed reflec-
tion born of experience and enough time to recover some critical poise. New media have
become a major focus of research and theory, an emerging field of media and cultural study
which now possesses a complex body of thought and writing. Thinking about new media has
become a critical and contested field of study.

Media studies, like any other field of study, thrives on problems. At the early stages in the
study of any new phenomenon the very question of ‘what the problems are’ is part of the field
of enquiry; the problems themselves are contested. What exactly is the problem? Which
questions are worth bothering about? Which ideas are really significant? In this book, by
bringing together a range of voices and disciplines, we have aimed to provide an initial map
of the territory and its debates.

Such a project has its challenges. When we began to write this book we were conscious,
above all, of the rapid pace of media-technological change that has characterised the end of
the twentieth and the beginning of the twenty-first centuries. This became all the more appar-
ent with the rise of what we might call ‘upgrade culture’; with the practice of upgrading, the
computer itself becomes a technology in flux, rather than a finally achieved and stable piece
of technology. Thus we were faced with the question of how to take a snapshot of a break-
ing wave. Constant technological and media change makes it absurd to tie a discussion of
‘new media’ to those particular media which are new at the time of writing. Rather, we set
ourselves the task of investigating the more fundamental issues of what constitutes newness
in media and what part technological change may play in that. Similarly, rather than taking
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notice only of those ideas that arise in the immediate context of discussions about ‘cyber-
culture’, we draw on a much wider range of historical and contemporary resources that offer
to shed light on the present situation. So this book draws upon theories and frameworks —
not only from media studies but also from art and cultural history, the study of popular culture,
political economy, the sciences, and philosophy. It is our belief that this inclusiveness is the
only way to begin to make sense of the cultural changes that new media are held to make.
By taking this approach we try to get our heads above the tidal wave of media and techno-
logical change, to survey what lies in the distance, and not simply to concentrate on the froth
on the crest of the wave. Even surfers chart a wave’s history, trying to catch it at the optimal
moment of its emergence; only a stupid surfer would ignore it! This is not a book, then, that
contents itself with clutching at the latest software upgrade, gizmo, avant-garde experiment,
or marketing ploy. Rather, what we hope distinguishes this book is that it focuses not just on
these disparate things but also on what forms of understanding are being brought to bear on
them, and what meanings are being invested in them.

It is in this way that this book is a critical introduction to new media and technology. Being
‘critical” does not mean adopting the view that ‘there’s nothing new under the sun’. The new-
ness of new media is, in part, real, in that these media did not exist before now. But taking
these changes into account does not mean abolishing all history because it (history) is full of
similar moments of newness. By taking a critical and historical view of new media and tech-
nology we hope this book will not forsake newness for history, nor history for newness.
Rather, it begins with a history of newness itself.

To make this point clear, consider how some so-called critical approaches often effectively
deny that there has been any substantial change at all, either in the media or in the cultures
of which they form part. Such critical accounts of new media frequently stress the continuity
in economic interests, political imperatives and cultural values that drive and shape the ‘new’
as much as the ‘old’ media. They seek to show that the dominant preoccupation with new
media’s difference, with the way that it outstrips and parts company with our old, passive,
analogue media, is an ideological trick, a myth. They argue that new media can largely be
revealed as the latest twist in capitalism’s ruthless ingenuity for ripping us off with seductive
commodities and the false promise of a better life. These are important voices, but com-
puter and related digital technologies are at least candidates for inclusion in a list of cultural
technologies (including the printing press and the book, photography, telephony, cinema and
television) which, in complex and indirect ways, have played a major part in social and cul-
tural change. While it is true that, because of some of their uses and contents, none of these
media can be simply celebrated as great and benign human achievements, neither can they
be reduced to evil capitalist scams!

On the other hand, consider those critics who insist uncritically that everything has
changed. Or those who read digital technologies as already having brought about a utopia,
the like of which has never previously existed. Or again, there are those who simply refuse all
critical comment, and insist that the old theoretical tools are simply redundant in the face of
the enormity of the technological sea-change taking place. While it is clear that some change
has indeed occurred, if it were true that these changes are as fundamental as all that, then
we would find it impossible to put into words what is happening!

Pursuing our earlier metaphor, we could say that the critical critics are so deep under-
water that they don’t see the wave. Meanwhile, the uncritical utopians are so focused on the
crest of the wave itself that they cannot see the ocean of which it is part. Opposing these
positions does not really represent a genuine dispute. It is not ‘business as usual’, but nor has
all business collapsed. Rather, in this book, we both stand back from the hype and
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investigate the nature of change. There is, it seems to us, no real alternative. We draw our
readers’ attention to two other features of this book.

The book’s historical dimension

It could seem that an introduction to thinking critically about new media, unlike one on, say,
photography or film and cinema, would have little history to deal with. As we have already
noted, we consider it a serious flaw not to engage with the histories of the technologies and
media under discussion. New things do not have no history; rather, they make us search a
little harder for their histories. Indeed, new things may bring out overlooked histories in order
to answer the question of where they come from. Moreover, in the claims and ideas that cur-
rently surround new media, we can find many historical echoes. We need to consider that
‘old” media technologies were themselves once new and held enormous significance for their
contemporaries for that very reason. Attempts to come to terms with our own new machines
and their products should prompt in us an awareness that we have been here before. Even
printed books were once new. We can then ask, in what terms was this newness conceived,
in what ways does it compare to our own, and what relation did it have to eventual out-
comes? In responding to our contemporary ‘new’ we will learn something from other
historical moments and times.

The book’s emphasis on wider questions of culture and technology

In parts of the book we recognise how inextricable new media are from the technologies that
have made them possible. This means that we needed to provide some bearings for think-
ing about the relationship of media and technology. This raises a larger topic and set of
debates concerning the relationship between culture and technology; a matter that is pre-
cisely brought into focus in a term such as ‘cyberculture’. It seems crucial that we have some
ways of assessing the extent and intensity of the kind of changes that media technologies
can bring about. If, as it seems, our contemporary culture is deeply immersed in changing
technological forms, the important question is raised as to how far new media and commu-
nication technologies, indeed technologies in general, do actually determine the cultures that
they exist within. Conversely we must also ask how cultural factors shape our use and expe-
rience of technological power. These are, as many commentators have noted recently and in
the past, vexed and unsettled questions that new media put once again, firmly before us.

The book’s organisation

Rather than dedicating each chapter to a discrete or separate new media form (for example
a chapter on the Internet or another on computer games) the five major parts of the book
are based upon different kinds of discussion and ways of thinking about new media. In this
way, each part foregrounds a different set of critical issues and arguments, alongside more
detailed discussion of particular media or technological forms, as the occasion demands.
Each part of the book considers new media through the prism of different kinds of questions
and theories. The reader will find that many forms of new media are discussed in a number
of places in the book, quite possibly in several locations across the five parts. (‘Virtual reality’,
for example, is briefly discussed in Part 1 as part of an analysis of the key or defining char-
acteristics of new media, in Part 2 where changes in visual culture are explored, a history of
immersive media is offered, and in Part 5 where philosophical arguments about the relation-



Introduction

ship of the ‘virtual’ to the ‘real’ are discussed.) To some extent, the different kinds of con-
ceptual framework that are employed in each part of the book will reflect the kind of media
studied. Part 3, for instance, presents studies of new media that use a political economy per-
spective and broadly sociological discussions of new media’s role in the formation of
community and identity. This part therefore has a good deal more to say about online media
and communication networks, where these phenomena are thought to occur, than do other
parts of the book.

How to use the book

As stated earlier, in considering our readership we have assumed a student reader who has
some background in media studies or a related discipline and who now wishes to engage
with the particular debates of new media studies. However, the very range of the issues which
we introduce and consider in these pages means that much unfamiliar material will be met.
To help the reader in this task we have adopted a number of strategies. We have tried to
avoid the use of overly technical academic language wherever possible and we provide
explanations of the concepts we use, both in the text as they arise or in the Glossary. At
appropriate points, arguments are illustrated with case studies. Where a particularly difficult
set of ideas is met we provide a short summary for the reader, sufficient for them to follow the
discussion in hand, and point them to further reading where the ideas can be studied in more
depth. Alongside the main text a running series of margin notes are provided. These serve
two main functions. They add detail to the main argument without disrupting its flow, and they
provide important bibliographical references related to the point being discussed. All refer-
ences are listed in extensive bibliographies at the end of each chapter.

This is a large book that covers a great deal of ground. It is likely that most readers will
consult one part or another at different times rather than read it in a linear fashion from cover
to cover. Given this, we briefly restate some points in more than one place in the book in order
that the reader can engage with their chosen section without having to chase supporting
material that is elsewhere in the book. Also, throughout the book we provide cross references
which are designed to alert the reader to where there is more material on the topic in hand
or where they can find another viewpoint on it.

The book’s parts

Part 1: New Media and New Technologies

In this part of the book some fundamental questions are asked about new media. Distinctions
are made between the kinds of phenomena that are bundled up in the term ‘new media’ in
order to make the field of study more manageable. Some key characteristics which have
come to be seen as defining new media are mapped, discussed and exemplified and we ask
how the ‘newness’ of new media is variously understood. In the latter sections, we discuss
a number of ways in which new media have been given a history, and how, in that process,
they are given significance. An important concept in the cultural study of media technology
is introduced, ‘the technological imaginary’, and similarities between the ways that earlier
twentieth-century ‘new media’ were received and current developments are discussed.
Finally, in this part, we explore the roots of a contemporary debate about new media which
centres upon the power of media to determine the nature of culture and society. We recog-
nise the importance accorded to the work of Marshall McLuhan in much contemporary
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thinking about new media and revisit the terms in which Raymond Williams, and much aca-
demic media studies, contests this way of understanding new media. Contributions to
understanding new media, from outside of traditional media studies are considered, espe-
cially from the perspective of science and technology studies.

Part 2: New Media and Visual Culture

In Part 2 we ask how new visual media and imaging technologies are bringing about con-
temporary changes in visual culture. Throughout the twentieth century, visual culture has
been dominated by one technological medium after another: photography, narrative film and
cinema, broadcast television and video. Each has been credited with leading us to see the
world in different ways. More widely, the very nature of vision has come to be understood as
historically variable. How are these processes extended into the age of new media? In order
to explore this, we trace the history of virtual reality, immersive media, and digital cinema. As
a part of the discussion of virtual reality the cultural implications of the historical intersection
of simulation technologies, developed within computer science in the 1960s, and the deeply
embedded traditions of Western visual representation are considered. The concepts of rep-
resentation and simulation are discussed (as well as in 1.2.6). Central issues for theories of
photography, film and cinema have been their realism and the nature of visual representation.
Following on from the argument that, in virtual reality, representation is displaced by another
practice, simulation, these issues are considered in the context of computer-generated ani-
mation, special effects and digital cinema.

Part 3: Networks, Users and Economics

Part 3 deals with the networked forms of new media afforded by the Internet. It has a par-
ticular emphasis on the relationship between economics and the forms of media culture
emerging through net based technologies. As such its aim is to demonstrate how we need
to understand the relationships between human creativity, technological potential, and the
possibilities offered by markets. The structure of the section itself is offered as a model for
understanding these mutually determining relationships, moving between a generalised
understanding of the macro-economic forces of globalisation and neo-liberalism to the spe-
cific instance of how this might affect the user of a social network site or the producer of
online TV. The section looks at how the ‘social shaping of technology’ approach can be suc-
cessfully applied to networked media through the traditional Media Studies tools of political
economy. It critically analyses the identification between the internet and globalisation,
emphasising the reality of a ‘digital divide’ as way of challenging the ‘world wide’ appellation
of the WWW. More specifically it examines the way in which networked based businesses
have been subject to the boom and bust cycle of the market as a way of understanding Web
2.0 developments as a direct response to the dot.com crash of 2000-2002. We include a
new section on the way in which networked practices and technologies have affected the
music industries which in many ways exemplifies the conflicts between users and owners of
Intellectual Property which all media businesses have found so challenging in the early years
of the new century. We argue that the economic theory of the ‘Long Tail’ has emerged as an
important new model for understanding networked media, unlocking new possibilities for
users and producers alike, leading to the new business practices of viral marketing, com-
munity management and web advertising. Interwoven with this background the reader will
find a summary of the main traditions from the study of Computer Mediated Communication
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that offer paradigms for thinking about the kinds of personal investments afforded by the
Internet; investments of time, passion and creativity that are also driving adaptations in media
business practices. These investments are now often referred to as ‘user-generated content’
and this section looks at some of the forms which this explosion of media production takes,
such as YouTube.

Part 4: New Media in Everyday Life

Claims for the revolutionary impact of new media technologies often assume profound trans-
formations of everyday life, and the structures and relationships on which it is based: the
sense of individual self or identity; consumption; the dynamics and politics of generation and
gender in families and other households; connections between the global and the local. Part
4 is concerned with the study of popular new entertainment and communications media in
everyday life. It looks at how the intersections of new media technologies and networks with
the spaces and relationships of the home might be theorised. It explores how the ‘newness’
of new media might be understood as it meets the longer-established time and space of the
family and the home. This part is particularly concerned with the description and theorisation
of play as an under-researched cultural phenomenon that has, with new media such as
videogames and mobile phones, shifted to the centre of everyday popular culture and lived
experience for children and adults. We question some of the foundational theoretical positions
that underpin studies of everyday media culture, particularly the culturalist assertion that
everyday relationships and environments shape the nature and adoption of new media tech-
nologies, but never vice versa. This section will synthesise and deploy some key alternative
ways of thinking about everyday life, experience, play and bodies as profoundly technocul-
tural, ways of thinking drawn from the emerging field of new media studies, including Science
and Technology Studies, game studies and cybercultural studies.

Part 5: Cyberculture: Technology, Nature and Culture

Part 5 pursues problems posed elsewhere in the book and argues that the core dilemma
facing any study of technology is how to understand the part played by a technology’s sheer
physical form in the shaping of history and culture, on the one hand, and — although this is
principally addressed in Part 4 — how that culture is experienced. Here we consider argu-
ments, some very old, that there is a tighter relationship between technology and culture than
is often acknowledged. To demonstrate this, we consider three periods in the history of tech-
nology, which can be named after their principal technologies: mechanical, steam, and
cybernetic. We discuss the deep and structuring influence of each of these technologies on
the cultures formed around them. The scientific, philosophical and historical contexts in which
these technocultural relationships occur are also examined. Given the importance of intelli-
gent agents in contemporary digital culture, particular attention will be paid to how the long
history of efforts to understand and to build automata, or self-acting machines, exemplifies
these relationships. Finally, drawing on materials and arguments presented throughout the
book, Part 5 concludes with an argument for the kind of realism necessary to understand
technology in culture, centring on the concept of causality.






1 New Media and New
Technologies

1.1 New media: do we know what they are?

This book is a contribution to answering the question, ‘What is new about “new media”?’ It
also offers ways of thinking about that question, ways of seeking answers. Here, at the
outset, we ask two prior questions. First, ‘What are media anyway?’. When you place the
prefix ‘new’ in front of something it is a good idea to know what you are talking about and
‘media’ has long been a slippery term (we will also have a lot to say about that in various parts
of the book). Second, what, at face value and before we even begin to interrogate them, do
we include as ‘new media’?

1.1.1 Media studies

For some sixty years the word ‘media’, the plural of ‘medium’, has been used as a singular
collective term, as in ‘the media’ (Wiliams 1976: 169). When we have studied the media we
usually, and fairly safely, have had in mind ‘communication media’ and the specialised and
separate institutions and organisations in which people worked: print media and the press,
photography, advertising, cinema, broadcasting (radio and television), publishing, and so on.
The term also referred to the cultural and material products of those institutions (the distinct
forms and genres of news, road movies, soap operas which took the material forms of
newspapers, paperback books, fiims, tapes, discs: Thompson 1971: 23-24). When sys-
tematically studied (whether by the media institutions themselves as part of their market
research or by media academics inquiring critically into their social and cultural significance)
we paid attention to more than the point of media production which took place within these
institutions. We also investigated the wider processes through which information and repre-
sentations (the ‘content’) of ‘the media’ were distributed, received and consumed by
audiences and were regulated and controlled by the state or the market.

We do, of course, still do this, just as some of us still watch 90-minute films, in the dark,
at the cinema, or gather as families to watch in a fairly linear way an evening’s scheduled
‘broadcast’ television. But many do not consume their ‘media’ in such ways. These are old
habits or practices, residual options among many other newer ones. So, we may sometimes
continue to think about media in the ways we described above, but we do so within a chang-
ing context which, at the very least, challenges some of the assumed categories that
description includes.

For example, in an age of trans-mediality we now see the migration of content and
intellectual property across media forms, forcing all media producers to be aware of and col-
laborate with others. We are seeing the fragmentation of television, the blurring of boundaries
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(as in the rise of the ‘citizen journalist’); we have seen a shift from ‘audiences’ to ‘users’, and
from ‘consumers’ to ‘producers’. The screens that we watch have become both tiny and
mobile, and vast and immersive. It is argued that we now have a media economics where
networks of many small, minority and niche markets replace the old ‘mass audience’ (see The
Long Tail 3.13). Does the term ‘audience’ mean the same as it did in the twentieth century?
Are media genres and media production skills as distinct as they used to be? Is the ‘point of
production’ as squarely based in formal media institutions (large specialist corporations) as it
used to be? Is the state as able to control and regulate media output as it once was? Is the
photographic (lens based) image any longer distinct from (or usefully contrasted to) digital and
computer generated imagery?

However, we should note right now (because it will be a recurring theme in this book), that
even this very brief indication of changes in the forms, production, distribution, and con-
sumption of media is more complex than the implied division into the ‘old” and ‘new’ suggest.
This is because many of these very shifts also have their precedents, their history. There have
long been minority audiences, media that escape easy regulation, hybrid genres and ‘inter-
texts’ etc. In this way, we are already returned to the question ‘What is “new” about “new
media”?’ What is continuity, what is radical change? What is truly new, what is only apparently
s0?

Despite the contemporary challenges to its assumptions, the importance of our brief
description of ‘media studies’ above is that it understands media as fully social institutions
which are not reducible to their technologies. We still cannot say that about ‘new media’,
which, even after almost thirty years, continues to suggest something less settled and known.
At the very least, we face, on the one hand, a rapid and ongoing set of technological exper-
iments and entrepreneurial initiatives; on the other, a complex set of interactions between the
new technological possibilities and established media forms. Despite this the singular term
‘new media’ is applied unproblematically. Why? Here we suggest three answers. First, new
media are thought of as epochal; whether as cause or effect, they are part of larger, even
global, historical change. Second, there is a powerful utopian and positive ideological charge
to the concept ‘new’. Third, it is a useful and inclusive ‘portmanteau’ term which avoids
reducing ‘new media’ to technical or more specialist (and controversial) terms.

1.1.2 The intensity of change

The term ‘new media’ emerged to capture a sense that quite rapidly from the late 1980s on,
the world of media and communications began to look quite different and this difference was
not restricted to any one sector or element of that world, although the actual timing of change
may have been different from medium to medium. This was the case from printing, photog-
raphy, through television, to telecommunications. Of course, such media had continually been
in a state of technological, institutional and cultural change or development; they never stood
still. Yet, even within this state of constant flux, it seemed that the nature of change that was
experienced warranted an absolute marking off from what went before. This experience of
change was not, of course, confined only to the media in this period. Other, wider kinds of
social and cultural change were being identified and described and had been, to varying
degrees, from the 1960s onwards. The following are indicative of wider kinds of social, eco-
nomic and cultural change with which new media are associated:

e A shift from modernity to postmodernity: a contested, but widely subscribed attempt
to characterise deep and structural changes in societies and economies from the 1960s
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onwards, with correlative cultural changes. In terms of their aesthetics and economies
new media are usually seen as a key marker of such change (see e.g. Harvey 1989).

e Intensifying processes of globalisation: a dissolving of national states and boundaries
in terms of trade, corporate organisation, customs and cultures, identities and beliefs, in
which new media have been seen as a contributory element (see e.g. Featherstone 1990).

e A replacement, in the West, of an industrial age of manufacturing by a ‘post-
industrial’ information age: a shift in employment, skill, investment and profit, in the
production of material goods to service and information ‘industries’ which many uses of
new media are seen to epitomise (see e.g. Castells 2000).

e A decentring of established and centralised geopolitical orders: the weakening of
mechanisms of power and control from Western colonial centres, facilitated by the dis-
persed, boundary-transgressing, networks of new communication media.

New media were caught up with and seen as part of these other kinds of change (as both
cause and effect), and the sense of ‘new times’ and ‘new eras’ which followed in their wake.
In this sense, the emergence of ‘new media’ as some kind of epoch-making phenomena,
was, and still is, seen as part of a much larger landscape of social, technological and cultural
change; in short, as part of a new technoculture.

1.1.3 The ideological connotations of the new

There is a strong sense in which the ‘new’ in new media carries the ideological force of ‘new
equals better’ and it also carries with it a cluster of glamorous and exciting meanings. The
‘new’ is ‘the cutting edge’, the ‘avant-garde’, the place for forward-thinking people to be
(whether they be producers, consumers, or, indeed, media academics). These connotations
of ‘the new’ are derived from a modernist belief in social progress as delivered by technology.
Such long-standing beliefs (they existed throughout the twentieth century and have roots
in the nineteenth century and even earlier) are clearly reinscribed in new media as we invest
in them. New media appear, as they have before, with claims and hopes attached; they will
deliver increased productivity and educational opportunity (4.3.2) and open up new creative
and communicative horizons (1.3, 1.5). Calling a range of developments ‘new’, which may or
may not be new or even similar, is part of a powerful ideological movement and a narrative
about progress in Western societies (1.5).

This narrative is subscribed to not only by the entrepreneurs, corporations who produce
the media hardware and software in question, but also by whole sections of media com-
mentators and journalists, artists, intellectuals, technologists and administrators,
educationalists and cultural activists. This apparently innocent enthusiasm for the ‘latest thing’
is rarely if ever ideologically neutral. The celebration and incessant promotion of new media
and ICTs in both state and corporate sectors cannot be dissociated from the globalising
neo-liberal forms of production and distribution which have been characteristic of the past
twenty years.

1.1.4 Non-technical and inclusive

‘New media’ has gained currency as a term because of its useful inclusiveness. It avoids, at
the expense of its generality and its ideological overtones, the reductions of some of its
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alternatives. It avoids the emphasis on purely technical and formal definition, as in ‘digital’ or
‘electronic’ media; the stress on a single, ill-defined and contentious quality as in ‘interactive
media’, or the limitation to one set of machines and practices as in ‘computer-mediated
communication’ (CMC).

So, while a person using the term ‘new media’ may have one thing in mind (the Internet),
others may mean something else (digital TV, new ways of imaging the body, a virtual envi-
ronment, a computer game, or a blog). All use the same term to refer to a range of
phenomena. In doing so they each claim the status of ‘medium’ for what they have in mind
and they all borrow the glamorous connotations of ‘newness’. It is a term with broad cultural
resonance rather than a narrow technicist or specialist application.

There is, then, some kind of sense, as well as a powerful ideological charge, in the sin-
gular use of the term. It is a term that offers to recognise some big changes, technological,
ideological and experiential, which actually underpin a range of different phenomena. It is,
however, very general and abstract.

We might, at this point, ask whether we could readily identify some kind of fundamental
change which underpins all new media — something more tangible or more scientific than the
motives and contexts we have so far discussed. This is where the term ‘digital media’ is
preferable for some, as it draws attention to a specific means (and its implications) of the reg-
istration, storage, and distribution of information in the form of digital binary code. However,
even here, although digital media is accurate as a formal description, it presupposes an
absolute break (between analogue and digital) where we will see that none in fact exists.
Many digital new media are reworked and expanded versions of ‘old’ analogue media (1.2.1).

1.1.5 Distinguishing between kinds of new media

The reasons for the adoption of the abstraction ‘new media’ such as we have briefly dis-
cussed above are important. We will have cause to revisit them in other sections of this part
of the book (1.3, 1.4, 1.5) as we think further about the historical and ideological dimensions
of ‘newness’ and ‘media’. It is also very important to move beyond the abstraction and gen-
erality of the term; there is a need to regain and use the term in its plural sense. We need to
ask what the new media are in their variety and plurality. As we do this we can see that
beneath the general sense of change we need to talk about a range of different kinds of
change. We also need to see that the changes in question are ones in which the ratios
between the old and the new vary (1.3).

Below, as an initial step in getting clearer about this, we provide a schema that breaks
down the global term ‘new media’ into some more manageable constituent parts. Bearing in
mind the question marks that we have already placed over the ‘new’, we take ‘new media’
to refer to the following:

e New textual experiences: new kinds of genre and textual form, entertainment, pleasure
and patterns of media consumption (computer games, simulations, special effects cinema).

e New ways of representing the world: media which, in ways that are not always clearly
defined, offer new representational possibilities and experiences (immersive virtual envi-
ronments, screen-based interactive multimedia).

¢ New relationships between subjects (users and consumers) and media technolo-
gies: changes in the use and reception of image and communication media in everyday life
and in the meanings that are invested in media technologies (3.1-3.10 and 4.3).
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e New experiences of the relationship between embodiment, identity and com-
munity: shifts in the personal and social experience of time, space, and place (on both
local and global scales) which have implications for the ways in which we experience our-
selves and our place in the world.

e New conceptions of the biological body’s relationship to technological media: chal-
lenges to received distinctions between the human and the artificial, nature and technology,
body and (media as) technological prostheses, the real and the virtual (5.1 and 5.4).

e New patterns of organisation and production: wider realignments and integrations
in media culture, industry, economy, access, ownership, control and regulation (3.5-3.22).

If we were to set out to investigate any one of the above, we would quickly find ourselves
encountering a whole array of rapidly developing fields of technologically mediated produc-
tion (user-generated content) and even a history of such as the site for our research. These
would include:

e Computer-mediated communications: email, chat rooms, avatar-based communi-
cation forums, voice image transmissions, the World Wide Web, blogs etc., social
networking sites, and mobile telephony.

e New ways of distributing and consuming media texts characterised by interactivity
and hypertextual formats — the World Wide Web, CD, DVD, Podcasts and the various
platforms for computer games.

e Virtual ‘realities’: simulated environments and immersive representational spaces.

e A whole range of transformations and dislocations of established media (in, for
example, photography, animation, television, journalism, film and cinema).

1.2 The characteristics of new media: some defining concepts

In 1.1 we noted that the unifying term ‘new media’ actually refers to a wide range of changes
in media production, distribution and use. These are changes that are technological, textual,
conventional and cultural. Bearing this in mind, we nevertheless recognise that since the mid-
1980s at least (and with some changes over the period) a number of concepts have come
to the fore which offer to define the key characteristics of the field of new media as a whole.
We consider these here as some of the main terms in discourses about new media. These
are: digital, interactive, hypertexual, virtual, networked, and simulated.

Before we proceed with this, we should note some important methodological points that
arise when we define the characteristics of a medium or a media technology. What we are
calling ‘characteristics’ here (digital, interactive, hypertexual etc.) can easily be taken to mean
the ‘essential qualities’ of the medium or technology in question. When this happens being
‘digital’, for example, ceases to mean a source of possibilities, to be used, directed, and
exploited. It becomes, instead, a totalising or overarching concept which wholly subsumes
the medium in question. There is then a danger that we end up saying, ‘Because a technol-
ogy is like “this” (electronic, composed of circuits and pulses which transform colour, sound,
mass or volume into binary digital code) it necessarily results in “that” (networked, fleeting and
immaterial products)’. To make this move risks the accusation of ‘essentialism’ (an ‘essen-
tialist’ being someone who argues that a thing is what it is because it possesses an
unchanging and separable essence: see 5.4.6).
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(Bruno Latour,
‘Alternative digitality’

at: http://www.bruno-
latour.fr/presse/presse_art
/GB-05%20DOMUS
9%2005-04.html)

1.1 One of the complete human-headed
lions from the entrance to the throneroom
of Ashurnasirpal Il now in the British
Museum. The head of a corresponding
sculpture can be seen in the foreground.
These two figures were recorded using a
NUB 3D Triple White light scanning
system. They were recorded and milled at
a resolution of 400 microns. Photograph
by Factum Arte

With regard to ‘digitality’ an instructive example is offered by the work carried out by the
artists and technicians of ‘Factum-Arte’, a group who use digital technology to reproduce
ancient artefacts such as sculptures, monuments, bas-reliefs and paintings
(http://www.factum-arte.com/eng/default.asp). These are not virtual, screen based replicas
of the original works but material facsimiles (‘stunning second originals’) achieved by com-
puters and digital technology driving and guiding powerful 3-D scanners, printers and drills.
Here, the ‘digital’ produces hefty material objects rather than networked, fleeting and imma-
terial things (see Figs 1.1 and 1.2). This may be a rare case of digital technology being
directly connected to the production of physically massive artefacts rather than flickering
images on screens (the ‘virtual’) but it nevertheless warns against the kind of ‘this therefore
that’ (digital) essentialism we warned of above.

On the other hand, while traditional media studies is wary of doing so (see 1.6-1.6.5,
4.3.4, and 5.1-5.1.10), in 5.4.6 we also argue that it is very important to pay attention to the
physical and material constitution of a technology (a digital media-technology no less than a
heavy industrial manufacturing technology), not just its cultural meanings and social applica-
tions. This is because there is a real sense in which the physical nature and constitution of a
technology encourages and constrains its uses and operation. To put this very basically,
some technologies are tiny things, some are large and hefty. In terms of media technologies,
compare an iPod to a 1980s ‘ghetto-blaster’ (Fig 1.3), or a 1940s ‘radiogram’ (Fig 1.4) and
consider the influence that their sheer size has on how they are used, where and by whom,
quite apart from matters such as the lifestyles and cultural meanings that may be attached to
these objects.

Such physical properties of technologies are real. They change the environments and
ecologies, natural and social, in which they exist. They seriously constrain the range of pur-
poses to which they can be put and powerfully encourage others. Hence, recognising what
a technology is — really and physically — is a crucial, if a partial and qualified aspect of a media
technology’s definition. This does not mean that we should reduce technology to its physical
features because in doing that we would become essentialist about technological objects; we
would arrive at a technological essentialism.

Let us take a final example from ‘old’ media: broadcast television (or radio). It is common
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1.2 The feet of one of the human-headed lions from the entrance to the throneroom of Ashurnasirpal Il
now in the British Museum. The 3-dimensional data was recorded using a NUB 3D Triple White light
scanning system and milled at a resolution of 400 microns. On the computer screen is an image of the
scanned data which is directly compared to the facsimile to ensure accuracy. Photograph by Factum

Arte

1.4 1940s radiogram. England, 1940, WWII forces
sweetheart, singer Vera Lynn places a record on her
radiogram. Photo © Popperfoto/Getty Images

1.3 1980s ghetto-blaster. © Stone/Getty Images
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(especially when contrasted to digital networked media) to think of television as a centralised
medium — broadcasting out from a centre to a mass audience. This is not because the tech-
nology of television inevitably leads to centralisation (just as Factum-Arte’s digitality doesn’t
inevitably lead to virtuality) but it does lend itself to such a use; it readily facilitates centralisa-
tion. Of course, alternative uses of broadcast media existed as in ‘ham’ and CB radio, in local
television initiatives in many parts of the world, or even the use of the television receiver as a
sculptural light-emitting object in the video installations of the artist Nam June Paik.
Nevertheless television came to be developed and put to use dominantly in a centralising
direction. That is, television came to be organised in this way within a social structure which
needed to communicate from centres of power to the periphery (the viewer/listener).
Recognising that a single media technology can be put to a multiplicity of uses, some becom-
ing dominant and others marginal for reasons that can be cultural, social, economic or poalitical
as well as technological, is one important way of understanding what a medium is (1.6).

So, our approach here, in identifying new media’s ‘characteristics’, is not meant to lead
to or endorse essentialism but to take seriously the physical constitution and operation of
technologies as well as the directions in which they have been developed. Being ‘digital’ is a
real state and it has effects and potentialities. On the other hand, this does not mean that
‘being digital’ is a full description or wholly adequate concept of something. There is, then, a
difference between assuming or asserting that we have detected the essence of something
and recognising the opportunities or constraints that the nature of a media technology places
before us. A useful term here, taken from design theory, is ‘affordance’ which refers to

the perceived and actual properties of (a) thing, primarily those fundamental properties that
determine just how the thing could possibly be used . . . A chair affords (‘is for’) support,
and, therefore, affords sitting. A chair can also be carried. Glass is for seeing through, and
for breaking.

(Norman 2002: 9).

‘Affordance’ draws our attention to the actions that the nature of a thing ‘invites’ us to per-
form. It is in this spirit that we now discuss the defining characteristics of new media.

1.2.1 Digital

We need first of all to think about why new media are described as digital in the first place —
what does ‘digital’ actually mean in this context? In addressing this question we will have
cause to define digital media against a very long history of analogue media. This will bring us
to a second question. What does the shift from analogue to digital signify for producers, audi-
ences and theorists of new media?

In a digital media process all input data are converted into numbers. In terms of com-
munication and representational media this ‘data’ usually takes the form of qualities such as
light or sound or represented space which have already been coded into a ‘cultural form’
(actually ‘analogues’), such as written text, graphs and diagrams, photographs, recorded
moving images, etc. These are then processed and stored as numbers and can be output in
that form from online sources, digital disks, or memory drives to be decoded and received
as screen displays, dispatched again through telecommunications networks, or output as
‘hard copy’. This is in marked contrast to analogue media where all input data is converted
into another physical object. ‘Analogue’ refers to the way that the input data (reflected light
from a textured surface, the live sound of someone singing, the inscribed marks of someone’s
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handwriting) and the coded media product (the grooves on a vinyl disc or the distribution of
magnetic particles on a tape) stand in an analogous relation to one another.

Analogues

‘Analogue’ refers to processes in which one set of physical properties can be stored in
another ‘analogous’ physical form. The latter is then subjected to technological and cultural
coding that allows the original properties to be, as it were, reconstituted for the audience.
They use their skills at e.g. watching movies to ‘see’ the ‘reality’ through the analogies.
Analogos was the Greek term which described an equality of ratio or proportion in mathe-
matics, a transferable similarity that by linguistic extension comes to mean a comparable
arrangement of parts, a similar ratio or pattern, available to a reader through a series of tran-
scriptions. Each of these transcriptions involves the creation of a new object that is
determined by the laws of physics and chemistry.

CASE STUDY 1.1: Analogue and digital type
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Consider how this book would have been produced by the analogue print process which used discrete, movable pieces of metal type;
the way of producing books in the 500 years between Gutenberg’s mid fifteenth-century invention of the printing press and the effec-
tive introduction of digital printing methods in the 1980s. Handwritten or typed notes would have been transcribed by a typesetter who
would have set the pages up using lead type to design the page. This type would then have been used with ink to make a physical
imprint of the words onto a second artefact — the book proofs. After correction these would have been transcribed once more by the
printer to make a second layout, which would again have been made into a photographic plate that the presses would have used to
print the page. Between the notebook and the printed page there would have been several analogous stages before you could read
the original notes. If, on the other hand, we write direct into word processing software every letter is immediately represented by a
numerical value as an electronic response to touching a key on the keyboard rather than being a direct mechanical impression in paper
caused by the weight and shape of a typewriter ‘hammer’ (see Hayles 1999: 26, 31). Layout, design and correction can all be carried

out within a digital domain without recourse to the painstaking physical work of type manipulation.

Analogue media, mass production and broadcasting

The major media of the nineteenth and early twentieth centuries (prints, photographs, films
and newspapers) were the products not only of analogue processes but also of technologies
of mass production. For this reason, these traditional mass media took the form of industri-
ally mass-produced physical artefacts which circulated the world as copies and commodities.

With the development of broadcast media, the distribution and circulation of such media
as physical objects began to diminish. In broadcast media the physical analogue properties
of image and sound media are converted into further analogues. These are wave forms of dif-
fering lengths and intensities which are encoded as the variable voltage of transmission
signals. In live broadcast media such as pre-video television or radio there was a direct con-
version of events and scenes into such electronic analogues.

This electronic conversion and transmission (broadcast) of media like film, which is a
physical analogue, suggests that digital media technologies do not represent a complete
break with traditional analogue media. Rather, they can be seen as a continuation and exten-
sion of a principle or technique that was already in place; that is to say, the principle of
conversion from physical artefact to signal. However, the scale and nature of this extension
are so significant that we might well experience it not as a continuation but as a complete
break. We now look at why this is so.

BFI (1993
| BFL (1993)
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Visions: new technologies
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Digital media

In a digital media process the physical properties of the input data, light and sound waves,
are not converted into another object but into numbers; that is, into abstract symbols rather
than analogous objects and physical surfaces. Hence, media processes are brought into the
symbolic realm of mathematics rather than physics or chemistry. Once coded numerically, the
input data in a digital media production can immediately be subjected to the mathematical
processes of addition, subtraction, multiplication and division through algorithms contained
within software.

It is often mistakenly assumed that ‘digital’ means the conversion of physical data into
binary information. In fact, digital merely signifies the assignation of numerical values to phe-
nomena. The numerical values could be in the decimal (0-9) system; each component in the
system would then have to recognise ten values or states (0-9). If, however, these numerical
values are converted to binary numbers (0 and 1) then each component only has to recog-
nise two states, on or off, current or no current, zero or one. Hence all input values are
converted to binary numbers because it makes the design and use of the pulse recognition
components that are the computer so much easier and cheaper.

This principle of converting all data into enormous strings of on/off pulses itself has a his-
tory. It is traced by some commentators from the late seventeenth-century philosopher
Leibniz, through the nineteenth-century mathematician and inventor, Charles Babbage, to be
formulated seminally by Alan Turing in the late 1930s (Mayer 1999: 4-21). The principle of
binary digitality was long foreseen and sought out for a variety of different reasons. However,
without the rapid developments in electronic engineering begun during the Second World
War it would have remained a mathematical principle — an idea. Once the twin engineering
goals of miniaturisation and data compression had combined with the principle of encoding
data in a digital form massive amounts of data could be stored and manipulated.

In the last decades of the twentieth century the digital encoding of data moved out from
the laboratories of scientific, military and corporate establishments (during the mainframe
years) to be applied to communications and entertainment media. As specialist software,
accessible machines and memory-intensive hardware became available, first text and then
sound, graphics and images became encodable. The process swiftly spread throughout the
analogue domain, allowing the conversion of analogue media texts to digital bit streams.

The principle and practice of digitisation is important since it allows us to understand how
the multiple operations involved in the production of media texts are released from existing
only in the material realm of physics, chemistry and engineering and shift into a symbolic
computational realm. The fundamental consequences of this shift are that:

e media texts are ‘dematerialised’ in the sense that they are separated from their physical
form as photographic print, book, roll of fim, etc. (However see the section ‘Digital
processes and the material world’ for an account of why this does not mean that digital
media are ‘immaterial’.)

e data can be compressed into very small spaces;

e it can be accessed at very high speeds and in non-linear ways;

e it can be manipulated far more easily than analogue forms.

The scale of this quantitative shift in data storage, access and manipulation is such that it has

been experienced as a qualitative change in the production, form, reception and use of
media.
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Fixity and flux

Analogue media tend towards being fixed, where digital media tend towards a permanent
state of flux. Analogue media exist as fixed physical objects in the world, their production
being dependent upon transcriptions from one physical state to another. Digital media may
exist as analogue hard copy, but when the content of an image or text is in digital form it is
available as a mutable string of binary numbers stored in a computer’s memory.

The essential creative process of editing is primarily associated with film and video pro-
duction, but in some form it is a part of most media processes. Photographers edit contact
strips, music producers edit ‘tapes’; and of course written texts of all kinds are edited. We
can use the process of editing to think further about the implications of ‘digitality’ for media.

To change or edit a piece of analogue media involved having to deal with the entire phys-
ical object. For instance, imagine we wanted to change the levels of red on a piece of fim as
an analogue process. This would involve having to ‘strike’ new prints from the negative in
which the chemical relationship between the film stock and the developing fluid was
changed. This would entail remaking the entire print. If the original and inadequate print is
stored digitally every pixel in every frame has its own data address. This enables us to isolate
only the precise shots and even the parts of the frame that need to be changed, and issue
instructions to these addresses to intensify or tone down the level of red. The film as a digi-
tal document exists near to a state of permanent flux until the final distribution print is struck
and it returns to the analogue world of cinematic exhibition. (This too is changing as films
get played out from servers rather than projectors in both on-demand digital TV and movie
theatres.)

Any part of a text can be given its own data address that renders it susceptible to inter-
active input and change via software. This state of permanent flux is further maintained if the
text in question never has to exist as hard copy, if it is located only in computer memories and
accessible via the Internet or the web. Texts of this kind exist in a permanent state of flux in
that, freed from authorial and physical limitation, any net user can interact with them, turning
them into new texts, altering their circulation and distribution, editing them and sending them,
and so on. This fundamental condition of digitality is well summarised by Pierre Lévy:

The established differences between author and reader, performer and spectator, creator
and interpreter become blurred and give way to a reading writing continuum that extends
from the designers of the technology and networks to the final recipient, each one con-
tributing to the activity of the other — the disappearance of the signature.

(Lévy 1997: 366)

Digital processes and the material world

So digitisation creates the conditions for inputting very high quantities of data, very fast
access to that data and very high rates of change of that data. However, we would not want
to argue that this represents a complete transcendence of the physical world, as much digital
rhetoric does. The limits of the physical sciences’ ability to miniaturise the silicon chip may
have already have been reached although current research on nano-circuits promises to
reduce their current size by many times.

Although wireless connections between computers and servers and to networks are
becoming increasingly common, many connections continue to rely upon cables and tele-
phone lines, which have to be physically dug into the earth. On a more day-to-day level the
constant negotiations that any computer-based media producer has to make between
memory and compression are also testament to the continuing interface with the physical
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CASE STUDY 1.2: Email: the problem of the digital letter

One estimate suggests that there are now over 1.2 billion, and rising, email users in the world (see: http://www.radicati.com/). For
those of us within that sixth of the world’s population email is now an everyday medium; part of the everyday routines which have
dropped below the level of conscious attention. Yet ‘e-mail’ (electronic mail) developed alongside or within the wider development
of the Internet from its origins in more local networks such as ARPANET from the 1970s on. In this sense it was simply a way of writ-
ing terse notes or messages in much the same way as people wrote and sent notes or letters to one another with the advantage of
much more rapid delivery. However, as the ownership of networked PCs grew, and email applications became widely available, com-
mercially or as free downloads, the email came to replace the written letter for very large numbers of people. There is more to this
than meets the eye (not least for the postal services that still exist worldwide) and it continues to be a useful case study in thinking
about the significance of digitality.

The conventional letter had specific and valuable characteristics and an important history (and for some people, it still has. Indeed,
some of the characterstics of email communication that we discuss below have led to a certain re-evaluation of the ‘letter’). The letter
requires physical production, it has to be written or typed, put into an envelope, licked, posted in a special box. It is then subject to
the vast enterprise of the post office system in which each house is a physicalised data address.

In addition to these material properties the letter has an important history as a literary and cultural form. Until industrialisation inter-
personal communication over distance by writing depended upon the physical transportation of the text by messenger, hand to hand.
Public or private news took days or weeks to move from one part of a country, or empire, to another. This pace of transmission had
an effect upon the status of the message: the arrival of a letter in pre-industrial society was an ‘occasion’, replete with significance.

The commercial and military imperatives of industrialisation and imperialism demanded greater speed and accuracy in person-to-
person communications, leading to developments in telegraphy, telephony and the modern postal service. By contrast, we might
characterise email in relation to the principles of digitality (i.e. speed, quantity and flexibility). The email process, though not instanta-
neous, is extremely fast compared to the physical transportation of a letter; so fast, in fact, that it might stand as one of the best
examples of the kind of ‘space-time compression’ often referred to as typical of a postmodern communications environment. Distant
locations are brought into the same communicative proximity as the office next door.

Additionally the email, because it exists only in digital not analogue form, is subject to multiple transformations and uses. Unlike
the handwritten letter it can be multiply re-edited during composition, and the recipient can re-edit the original, interpolating comment
and response. The email can be sent to individuals or groups, so the email might be written in any number of registers on a
private-public scale. Writing an email to your co-workers will demand a different mode of address from writing an email to your
extended friends and family network. A one-to-one email will have a different tone from a group email — in composing we are constantly
negotiating different positions on a private-public scale.

This flexibility is enhanced by the possibility of making attachments to the email. These might be anything from another text doc-
ument to photos, moving image files or music. More or less whatever can be digitised can be attached. Here we see email exemplifying
convergence of previously discrete media forms.

These qualities have led to a massive increase in the quantity of communications information processed via the PC. There is a net
increase in communicative actions, a perceived increase in productivity for organisations, and arguably an increase in social and famil-
ial communicative traffic (among what we have to remember is still a global minority with domestic online access). At the level of
administration and management this use of email represents an intensification of the paper-based form of the memo. However, this
increase in traffic creates new problems of data storage and management; the sheer volume of email received by organisational work-
ers creates ‘information overload’. ‘No email days’ have become a feature of corporate life as managers have come to understand that
constant message checking is the enemy of concentration (see Wakefield 2007).

These changes have a number of qualitative implications. For instance, whereas the postal letter has evolved a whole series of
formal codes and conventions in modes of address (inscribed as core topics within British schools” National Curriculum) the new forms
of digital text communication have evolved a whole set of far less formal conventions:

Thoughts tend toward the experiential idea, the quip, the global perspective, the interdisciplinary thesis, the uninhibited, often
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emotional response. | Way [Internet] thought is modular, non-linear, malleable and co-operative. Many participants prefer internet
writing to book writing as it is conversational, frank and communicative rather than precise and over written.
(Kevin Kelly, editor, Wired magazine in ‘Guardian Online’, 20 June 1994)

However, the responses prompted by the instantaneous availability of the reply button are not always so positive — hence the Internet-
based practice of ‘flaming’ — argumentative, hostile and insulting exchanges which can accelerate rapidly in a spiral of mutual
recrimination. It is precisely the absence of the face-to-face exchange that leads to communication that can become dangerous. The
carefully crafted diplomatically composed memo gives way to the collectively composed, often acrimonious, email debate.

With this kind of history in mind we can see how a consideration of even the banal case of email might give rise to a number of

central critical questions:

1 Where does control over authorship lie when the email text can be multiply amended and forwarded?

2 What kind of authority should we accord the electronic letter? Why do we still insist on hard copy for contractual or legal purposes?

3 What are the possible consequences of an interpersonal communication system based increasingly not on face-to-face interac-

tion but on anonymous, instant, interaction?

In attempting to answer such questions we might have recourse to different kinds of analytic contexts. First of all an understanding of
the cultural history and form of the letter itself. Second, an understanding of the convergence of discrete media forms through the
process of digitisation. Third, an attempt to assess those shifts through already existing analyses of culture — in this case theories of
authorship and reading. Finally, the questions above would have to be answered with reference to the study of CMC (Computer
Mediated Communications) in which the problem of the disappearance of face-to-face communication has been central.

world that has always been at the centre of media processing. For consumers worldwide, dif-
ferences of wealth and poverty which underpin their highly differential access to other goods,
services and technologies apply equally to digital media. The digital principle does not escape
the demands of physics or the economic principles of scarcity.

1.2.2 Interactivity

Since the early 1990s, the term ‘interactivity’ has been much debated and has undergone fre-
quent redefinition. Most commentators have agreed that it is a concept that requires further
definition if it is to have any analytical purchase (see e.g. Downes and McMillan 2000; Jensen
1999; Schultz 2000; Huhtamo 2000; Aarseth 1997; Manovich 2001: 49-61). Subsequently
there have been several main attempts to do so which we discuss below and in Case Study
1.3. The concept also carries a strong ideological charge: as Aarseth (1997: 48) observed,
‘“To declare a system interactive is to endorse it with a magic power.’

At the ideological level, interactivity has been one of the key ‘value added’ characteristics
of new media. Where ‘old’ media offered passive consumption new media offer interactivity.
Generally, the term stands for a more powerful sense of user engagement with media texts,
a more independent relation to sources of knowledge, individualised media use, and greater
user choice. Such ideas about the value of ‘interactivity’ have clearly drawn upon the popu-
lar discourse of neo-liberalism (see 3.7) which treats the user as, above all, a consumer.
Neo-liberal societies aim to commodify all kinds of experience and offer more and more finely
tuned degrees of choice to the consumer. People are seen as being able to make individu-
alised lifestyle choices from a never-ending array of possibilities offered by the market. This
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ideological context then feeds into the way we think about the idea of interactivity in digital
media. It is seen as a method for maximising consumer choice in relation to media texts.

However, in this section we are mainly concerned with the instrumental level of meanings
carried by the term ‘interactive’. In this context, being interactive signifies the users’ (the indi-
vidual members of the new media ‘audience’) ability to directly intervene in and change the
images and texts that they access. So the audience for new media becomes a ‘user’ rather
than the ‘viewer’ of visual culture, film and TV or a ‘reader’ of literature. In interactive multi-
media texts there is a sense in which it is necessary for the user to actively intervene; to act
as well as viewing or reading in order to produce meaning. This intervention actually sub-
sumes other modes of engagement such as ‘playing’, ‘experimenting’, and ‘exploring’ under
the idea of interaction. Hinting at the connection between instrumental definitions and ideo-
logical meanings, Rosanne Allucquere Stone suggests that the wide field of possibility
suggested by the idea of interactivity has been ‘electronically instantiated . . . in a form most
suitable for commercial development — the user moves the cursor to the appropriate place
and clicks the mouse, which causes something to happen’ (Stone 1995: 8). We can break
down this pragmatic account of interactivity further.

Hypertextual navigation

Here the user must use the computer apparatus and software to make reading choices in a
database. (We are using the term ‘database’ in a general rather than specifically technical
sense — a database is any collection of memory stored information, text, image, sound, etc.)
In principle, this database could be anything from the entire World Wide Web to a particular
learning package, an adventure game, or the hard drive on your own PC. The end results of
such interactions will be that the user constructs for him or herself an individualised text made
up from all the segments of text which they call up through their navigation process. The
larger the database the greater the chance that each user will experience a unique text
(1.2.3).

Immersive navigation

In the early 1990s Peter Lunenfeld (1993) usefully distinguished between two paradigms of
interaction, which he called the ‘extractive’ and the ‘immersive’. Hypertextual navigation
(above) is ‘extractive’. However, when we move from seeking to gain access to data and
information to navigating representations of space or simulated 3D worlds we move into
‘immersive’ interaction. In some sense both kinds of interaction rely upon the same techno-
logical fact — the existence of a very large database which the user is called upon to
experience. At one level, a more or less realistically rendered 3D space like the game world
of ‘Halo 3’ or ‘Grand Theft Auto IV’ is just as much a big database as Microsoft’s ‘Encarta’
encyclopaedia. We might say that the navigation of immersive media environments is similar
to hypertextual navigation, but with additional qualities (1.2.5, 2.1-2.6).

When interacting in immersive environments the user’s goals and the representational
qualities of the media text are different. Immersive interaction occurs on a spectrum from 3D
worlds represented on single screens through to the 3D spaces and simulations of virtual
reality technologies. Although the point-and-click interactivity of hypertextual navigation may
well be encountered in such texts, immersive interaction will also include the potential to
explore and navigate in visually represented screen spaces. Here the purpose of interaction
is likely to be different from the extractive paradigm. Instead of a text-based experience aimed
at finding and connecting bits of information, the goals of the immersed user will include the
visual and sensory pleasures of spatial exploration.
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Registrational interactivity

Registrational interactivity refers to the opportunities that new media texts afford their users
to ‘write back into’ the text; that is to say, to add to the text by registering their own mes-
sages. The base line of this kind of interactivity is the simple activity of registration (i.e. sending
off details of contact information to a website, answering questions prompted in online trans-
actions, or typing in a credit card number). However, it extends to any opportunity that the
user has to input to a text. The original Internet bulletin boards and newsgroups were a good
example — not interactive in the sense of face-to-face communication, yet clearly built up by
successive inputs of users’ comments. This ‘input’ or ‘writing back’ then becomes part of the
text and may be made available to other users of the database.

Interactive communications

As we have seen in our case study of email (Case study 1.2), computer-mediated commu-
nications (CMC) have offered unprecedented opportunities for making connections between
individuals, within organisations, and between individuals and organisations.

Much of this connectivity will be of the registrational interactivity mode (defined above)
where individuals add to, change, or synthesise the texts received from others. However,
when email and chat sites are considered from the point of view of human communication,
ideas about the degree of reciprocity between participants in an exchange are brought into
play. So, from a Communication Studies point of view, degrees of interactivity are further
broken down on the basis of the kinds of communication that occur within CMC.
Communicative behaviours are classified according to their similarity to, or difference from,
face-to-face dialogue, which is frequently taken as the exemplary communicative situation
which all forms of ‘mediated’ communication have to emulate. On this basis, the question
and response pattern of a bulletin board or online forum, for instance, would be seen as less
interactive than the free-flowing conversation of a chat site. This inflects the whole idea of
interactivity by lending it a context of person-to-person connection.

Interactivity and problems of textual interpretation

Interactivity multiplies the traditional problems about how texts are interpreted by their read-
ers. By the problem of interpretation we refer to the idea that the meaning of any given text
is not securely encoded for all audiences to decode in the same way. This is based upon the
recognition that the meanings of a text will vary according to the nature of its audiences and
circumstances of reception. We all already have highly active interpretative relationships with
the analogue (or linear) texts we encounter, such as books and movies. Under conditions of
interactivity this problem does not disappear but is multiplied exponentially. This is because
the producer of an interactive text or navigable database never knows for certain which of the
many versions of the text their reader will encounter. For critics this has raised the essential
question of how to evaluate or even conceptualise a ‘text’ that never reads the same way
twice. For producers it raises essential problems of control and authorship. How do they
make a text for a reader knowing that they have very many possible pathways through it?

What is the interactive text?

Established ways of thinking about how meaning is produced between readers and texts
assumed a stability of the text but a fluidity of interpretation. Under conditions of interactivity
this traditional stability of the text has also become fluid. Hence as critics we find ourselves
having to reconceptualise the status of our own interpretations of the interactive text. From
a theoretical point of view the traditional semiotic tools used for analysis of texts become
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inadequate. Aarseth observed in his seminal study of the problem in Cybertext: ‘[tlhe new
[interactive digital media] consist of “interactive dynamic” elements, a fact that renders tradi-
tional semiotic models and terminology, which were developed for objects that are mostly
static, useless in their present unmodified form’ (Aarseth 1997: 26). Instead of the traditional
text/user relations the many kinds of interactivity now available have suggested the need to
think of the user as a component in cybernetic circuit of machine, text and body:

Cybertext . . . is the wide range (or perspective) of possible textualities seen as a typology
of machines, as various kinds of literary communication systems where the functional dif-
ferences among the mechanical parts play a defining role in determining the aesthetic
process . .. cybertext shifts the focus from the traditional threesome of author/sender,
text/message, and reader/receiver to the cybernetic intercourse between the various
part(icipant)s in the textual machine.

(Aarseth 1997: 22)

Understandings of the role of the body in this circuit have become increasingly frequent
following Marie-Laure Ryan’s (2001) work calling for a phenomenology that analyses ‘the
sense of “presence” through which the user feels corporeally connected to the virtual world’
(2001: 14). These approaches are particularly appropriate where the interactive pleasures on
offer are primarily kinaesthetic rather than cognitive as in the case of the immersive interac-
tions offered by computer games for example. As Dovey and Kennedy (2006: 106) argued,
‘The idea of a disembodied spectator/viewer/reader is a fictional subject created by particu-
lar ways of conceptualising the relationship between “texts” and “readers”. This fiction is
founded on the Cartesian model of perception whereby consciousness is seen as separate
to and distinct from embodiment.’

The cybernetic quality of interactions afforded by digital textualities has led some com-
mentators (see Aarseth 2001, Eskelinen 2001 and Moulthrop 2004) to adopt the use of the
term ‘configuration’ in preference to ‘interaction’. This term carries the double force of its der-
ivation from Actor Network Theory inflected study of technological design (Woolgar 1991) and
its more colloquial meaning of the ways in which were all called upon to individually ‘config-
ure’ or simply ‘set up’ our own technological environments. In his study of usability trials
Woolgar defines configuration as designers’ attempts to ‘define, enable, and constrain’ the
user, through the design of an object which will ‘define and delimit’ the user’s possible behav-
jiours. In this sense technologies ‘configure’ us, affording particular kinds of behavioural
patterns. So whereas the term ‘interaction’” implies a two-way communication, ‘configuration’
suggests a two-way, mutually constitutive process through which both user and software are
dynamically engaged in refashioning one another in a feedback loop. Moulthrop argues that
understanding computer gameplay helps to explain how we are all increasingly called upon
to have configurative relationships with our media environments:

Games — computer games in particular — appeal because they are configurative, offering
the chance to manipulate complex systems within continuous loops of intervention,
observation, and response. Interest in such activities grows as more people exchange
email, surf the world wide web, post to newsgroups, build web logs, engage in chat and
instant messaging, and trade media files through peer-to-peer networks. As in various
sorts of gaming, these are all in some degree configurative practices, involving manipula-
tion of dynamic systems that develop in unpredictable or emergent ways.

(Moulthrop 2004: 64)
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His argument makes a similar claim to the neo-Frankfurt School position on ‘interaction’ (see
Case study 1.3) that ‘configuration’ is a necessarily active way for us to understand not just
software systems but also political and cultural systems:

If we conceive of configuration as a way of engaging not just immediate game elements,
but also the game’s social and material conditions — and by extension, the conditions of
other rule-systems such as work and citizenship — then it may be very important to insist
upon the difference between play and interpretation, the better to resist immersion.
(2004: 66)

Problems for producers
If new media products pose new questions about textuality they also demand different rela-
tionships between producers and users. How do you design an interface that offers
navigational choice but at the same time delivers a coherent experience? These problems will
of course vary from one text to another. For instance, a website with many embedded links
to other sites will offer users many opportunities to take different pathways. The reader/user
is quite likely to click onto another site whilst only halfway through your own. On the other
hand, within a downloaded interactive learning package, or one that runs off a discrete
memory drive (i.e. CD-ROM/DVD) where there is a finite database, the user can be far more
easily ‘guided’ in their navigation of pathways that the producers are able to pre-structure.
This has meant that producers of interactive texts have gradually come to understand that
they need to have collaborative and co-creative relationship with their audiences (see
3.22-3.23). The digital media text (e.g. website, game, social network), is an environment
supporting a range of user activities that emerge within the perimeters of the software.
Producers therefore need, in Woolgar’s terms, to ‘configure’ the user, to have some idea of
the kinds of behaviours that they want their environment to afford, whilst simultaneously
understanding that they can neither wholly predict nor control what users will do within it.
These rich forms of interaction therefore have a number of consequences for producers:

e they create the possibility for traditional media producers to collaborate with audiences by
finding ways to incorporate ‘user-generated content’ in their corporate projects e.g.
newspapers ‘crowdsourcing’ stories (see 3.21)

e they also redefine the producer not as author but as ‘experience designer’. Authors pro-
duced texts that readers interpreted. Interactive media designers are increasingly
experience designers, creating open media spaces within which users find their own
pathways (e.g. The Sims or Second Life)

e audiences’ expectations of an interactive experience with a mediated world create the
conditions for transmedial production in which for instance a TV programme can be
repurposed across a range of platforms, a website with chat/forum capability, a box set
DVD with additional material, a computer game etc.

1.2.3 Hypertextual

There are clear links between the navigational, explorative, and configurative aspects of inter-
activity and hypertextuality. Also, like interactivity, hypertextuality has ideological overtones
and is another key term that has been used to mark off the novelty of new media from ana-
logue media. Apart from its reference to non-sequential connections between all kinds of data
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1.2.1 Digital
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facilitated by the computer, in the early 1990s the pursuit of literary hypertexts as novels and
forms of non-linear fiction was much in evidence, becoming something of an artistic move-
ment. Such literary hypertexts also attracted much attention from critics and theorists. This
work now looks something like a transitional moment produced by the meeting between lit-
erary studies and new media potential. However, hypertext and hypertexuality remain an
important part of the history of computing, particularly in the way they address ideas about
the relationship of computer operating systems, software and databases, to the operation of
the human mind, cognitive processes and learning.

Histories

The prefix ‘hyper’ is derived from the Greek ‘above, beyond, or outside’. Hence, hypertext
has come to describe a text which provides a network of links to other texts that are ‘outside,
above and beyond’ itself. Hypertext, both as a practice and an object of study, has a dual his-
tory.

One history ties the term into academic literary and representational theory. Here there
has long been an interest in the way any particular literary work (or image) draws upon or
refers out to the content of others, the process referred to as intertextuality. This places any
text as comprehensible only within a web of association that is at once ‘above, beyond or
outside’ the text itself. At another level, the conventional means of footnoting, indexing, and
providing glossaries and bibliographies — in other words the navigational apparatus of the
book — can be seen as antecedents of hypertexts, again guiding the reader beyond the
immediate text to necessary contextualising information.

The other history is derived from the language of the computer development industry.
Here, any verbal, visual or audio data that has, within itself, links to other data might be
referred to as a hypertext. In this sense the strict term ‘hypertext’ frequently becomes con-
fused with the idea and rhetoric of hypermedia (with its connotations of a kind of super
medium which is ‘above, beyond, or outside’ all other media connecting them all together in
a web of convergence).

Defining hypertexts

We may define a hypertext as a work which is made up from discrete units of material, each
of which carries a number of pathways to other units. The work is a web of connection which
the user explores using the navigational aids of the interface design. Each discrete ‘node’ in
the web has a number of entrances and exits or links.

As we have seen (1.2.1), in a digitally encoded text any part can be accessed as easily
as any other so that we can say that every part of the text can be equidistant from the reader.
In an analogue system like traditional video, arriving at a particular frame ten minutes into a
tape involved having to spool past every intervening frame. When this information came to be
stored digitally this access became more or less instantaneous. Such technology offers the
idea that any data location might have a number of instantly accessible links to other loca-
tions built into it. Equally the many interventions and manipulations enabled by this facility
create the qualities of interactivity (1.2.2).

Hypertext and a model of the mind

Vannevar Bush’s 1945 essay ‘As We May Think’ is often seen as a seminal contribution to the
idea of hypertext. Bush was motivated by the problem of information overload; the problem
of the sheer volume of knowledge that specialists, even in the late 1940s, had to access
and manipulate. Bush proposed that science and technology might be applied to the
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management of knowledge in such a way as to produce novel methods for its storage and
retrieval. He conceptualised a machine, the ‘Memex’, in which data could be stored and
retrieved by association rather than by the alphabetical and numerical systems of library
indices. Bush argued that,

The human mind operates by association. With one item in its grasp, it snaps instantly to
the next that is suggested by the association of thoughts, in association with some intri-
cate web of trails carried by the cells of the brain.

(Bush in Mayer 1999: 33)

The data in the Memex would be individually coded according to the associative links that a
user found meaningful to his or her own work,
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It [the Memex] affords an immediate step . .. to associative indexing, the basic idea of
which is a provision whereby any item may be caused at will to select immediately and
automatically another . . . The process of tying two items together is the important thing.

(Bush in Mayer 1999: 34)

Bush’s argument from 1945 carries within it many of the important ideas that have subse-
quently informed the technology and practice of hypertext. In particular his position rests
upon the assertion that associative linkage of data is a more ‘natural’ model of information
management than the conventional linear alphabetical methods of bibliography such as the
Dewey library system. Associative linkage, argues Bush, replicates more accurately the way
the mind works. The continuing appeal of hypertext as both information storage and creative
methodology has been that it appears to offer a better model of consciousness than linear
storage systems. We can observe this appeal continuing in speculation about the develop-
ment of a global ‘neural net’ that follows on from Nelson’s arguments below. These ideas also
resurface in a different form in the arguments of Pierre Lévy calling for a global ‘collective intel-
ligence’ and in the daily practice of using a site like Wikipedia. Such an enterprise appears in
many ways to conform to the idea that knowledge can be produced through associative
rather than linear linkage and that, moreover, this knowledge can be collectively authored.

Hypertext as non-sequential writing

The microfiche technologies of the postwar period were unable to create Bush’s vision.
However, twenty years later, as digital computing began to be more widespread, his ideas
were revived, most notably by Ted Nelson. His 1982 paper ‘A New Home for the Mind’
argues for the wholesale reorganisation of knowledge along hypertextual lines:

This simple facility — call it the jump-link capability — leads immediately to all sorts of new
text forms: for scholarship, for teaching, for fiction, for poetry . . . The link facility gives us
much more than the attachment of mere odds and ends. It permits fully non sequential
writing. Writings have been sequential because pages have been sequential. What is the
alternative? Why hypertext — non sequential writing.

(Nelson 1982, in Mayer 1999: 121)

However, Nelson does not stop at the idea of non-sequential writing, he also foresees, ten
years before browser software made Internet navigation a non-specialist activity, a medium
very close to contemporary website forms of the Internet. In this medium ‘documents window
and link freely to one another’, ‘every quotation may be traced instantly’, and ‘minority inter-
pretations and commentary may be found everywhere’. He envisages

a hyperworld — a new realm of published text and graphics, all available instantly; a grand

library that anybody can store anything in — and get a royalty for — with links, alternate

visions, and backtrack available as options to anyone who wishes to publish them.
(Nelson 1982, in Mayer 1999: 124)

So, the postwar challenge of managing information overload, a model of the mind as a web
of trails and associations, and a concept of non-linear writing then extended to a freely acces-
sible ‘grand library’ of all kinds of media, finally lead us to the concept of hypermedia. Nelson’s
vision of the potential of hypertext opens out to encompass an emancipatory configuration of
human knowledge based in accessibility and manipulation through associative links.
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Hypermediacy

More recently the very specific application of hypertext as an information management prin-
ciple expanded to suggest all kinds of non-linear, networked paradigms. Here the term began
to overlap with the idea of hypermediacy. The ideological investment in the idea of hypertext
spills over into use of the term ‘hypermedia’ to describe the effects of hypertextual methods
of organisation on all mediated forms. By the end of the 1990s, hypermediacy emerged as
an important term in a theory of new media:

the logic of hypermediacy acknowledges multiple acts of representation and makes them
visible. Where immediacy suggests a unified visual space, contemporary hypermediacy
offers a heterogeneous space, in which representation is conceived of not as a window on
the world, but rather as ‘windowed’ itself — with windows that open on to other repre-
sentations or other media. The logic of hypermediacy multiplies the signs of mediation and
in this way tries to reproduce the rich sensorium of human experience.

(Bolter and Grusin 1999: 33-34)

Reproducing the ‘rich sensorium of human experience’ is the kind of claim that recalls
Marshall McLuhan'’s view that media should be understood as extensions of the human body
(1.6.2). As we have seen, it is a claim that that was present in the original formulations of ideas
of hypertextuality — the assumptions about cognition in Vannevar Bush and Ted Nelson here
become a principle in which hypermedia are valorised as somehow representing the ultimate
augmentation of human consciousness.

From the library to Google - critical questions in hypertext

Much of the debate arising from the application of hypertext overlapped with discussions
about the consequences of interactivity. However, debates about the issues and questions
arising from hypertext practices have been conducted with reference to literary theory while
questions of interactivity tended to reference human computer interface studies and com-
munication studies.

Clearly, considerations of interactivity and hypertext share a concern with the status and
nature of the text itself. What happens when conventional ways of thinking about the text
derived from literature or media studies are applied to texts that, allegedly, work in entirely
new ways? If the existing structures of knowledge are built upon the book, what happens
when the book is replaced by the computer memory and hypertextual linking?

Since the Middle Ages human knowledge and culture has been written, recorded and in
some sense produced by the form of the book (see, for example, Ong 2002; Chartier 1994). The
printed word has established an entire taxonomy and classification system for the management
and production of knowledge (e.g. contents, indices, reference systems, library systems, cita-
tion methods, etc.). It is argued that this literary apparatus of knowledge is defined around
sequential reading and writing. When we write, we order our material into a linear sequence in
which one item leads into another within recognised rhetorical terms of, for example, argument,
narrative or observation. Similarly the reader follows, by and large, the sequencing established
by the author. Now, it was argued, hypertext offered the possibility of non-sequential reading and
writing. There is no single order in which a text must be encountered.

Each ‘node’ of text carries within it variable numbers of links that take the reader to dif-
ferent successive nodes, and so on. Thus the reader is offered a ‘non-linear’ or, perhaps more
accurately, a ‘multilinear’ experience. (Following a link is a linear process; however the vari-
able number of links on offer in any given text produce high numbers of possible pathways.)

1.6.2 Mapping Marshall
McLuhan
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Knowledge constructed as multilinear rather than monolinear, it is argued, threatens to over-
turn the organisation and management of knowledge as we have known it to date, since all
existing knowledge systems are founded upon the principle of monolinearity.

Thus the very status of the text itself is challenged. The book which you hold in your hand
is dissolved into a network of association — within the book itself numerous crosslinkages are
made available which facilitate many different reading pathways; and the book itself becomes
permeable to other texts. Its references and citations can be made instantly available, and
other related arguments or converse viewpoints made available for immediate comparison.
In short, the integrity of the book and of book-based knowledge systems is superseded by
network knowledge systems. The superstructure of knowledge storage that formed library
systems (Dewey classification, indices, paper based catalogues) is replaced by the design of
the search engine with its associated systems of metadata, tagging and user-generated tax-
onomies of knowledge.

Hypertext scholarship
We can identify two trajectories in the first wave of hypertext scholarship that began to try and
understand the significance of these developments.

The first was the return to previously marginal works in the history of literature which had
themselves sought to challenge the linearity of text — these often experimental works are then
constructed as ‘proto-hypertexts’. So, for instance, works as diverse as the | Ching, Sterne’s
Tristram Shandy, Joyce’s Ulysses, stories by Borges, Calvino, and Robert Coover and liter-
ary experiments with the material form of the book by Raymond Queneau and Marc Saporta
are all cited as evidence that hypertextual modes of apprehension and composition have
always existed as a limit point and challenge to ‘conventional’ literature. For students of other
media we might begin to add the montage cinema of Vertov and Eisenstein, experiments with
point of view in films like Kurosawa’s Rashomon and time in a fim like Groundhog Day (see,
for example, Aarseth 1997: 41-54 and Murray 1997: 27-64). Equally, the montage of Dada,
Surrealism and their echoes in the contemporary collage of screen-based visual culture might
also be seen as ‘hypermediated’ in Bolter and Grusin’s sense. Here then is another important
point at which the history of culture is reformulated by the development of new media forms
(1.4).

1.2.4 Networked

During the late 1970s and throughout the 1980s, capitalist economies experienced recurring
crises, caused by the rigidity of their centralised production systems. These were crises in the
profitability of the mass production of homogeneous commodities for mass consumer mar-
kets. In his detailed analysis of a shift from the ‘modern’ to the ‘postmodern’ mode of
production, the Marxist cultural geographer David Harvey traced the manner in which these
rigidities of centralised ‘fordist’ economies were addressed. Writing in 1989, he noted,

what is most interesting about about the current situation is the way that capitalism is
becoming ever more tightly organized through dispersal, geographical mobility, and flex-
ible responses in labour markets, labour processes and consumer markets, all
accompanied by hefty doses of institutional, product, and technological innovation [our
emphases]

(Harvey 1989: 159)
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These changes were felt in the organisation of media production. In 1985, Francoise Sabbah
observed the tendency of the then emerging ‘new media’ toward decentralisation of pro-
duction, differentiation of products, and segmentation of consumption or reception:

the new media determine a segmented, differentiated audience that, although massive in
terms of numbers, is no longer a mass audience in terms of simultaneity and uniformity of
the message it receives. The new media are no longer mass media . . . sending a limited
number of messages to a homogeneous mass audience. Because of the multiplicity of
messages and sources, the audience itself becomes more selective. The targeted audi-
ence tends to choose its messages, so deepening its segmentation . . .

(Sabbah 1985: 219; quoted in Castells 1996: 339)

Now, in the first decade of the twenty-first century, these have become key aspects of our
networked and dispersed mediasphere. Over the last twenty-five years or so, the develop-
ment of decentralised networks has transformed media and communication processes.
Indeed, some commentators now argue, we have recently entered a new phase in which
these characteristics become even more pronounced. Here, not only are the markets and
audiences for media of all kinds de-massified, increasingly specialist and segmented, and
involving a blurring of producer and consumer, but whole sectors of the new media industries
are learning to see their role as providing the means and opportunities for ‘users’ to gener-
ate their own content. Simultaneously, a new media economics is being recognised, one that
does not aim to address large single audiences but instead seeks out the myriad of minority
interests and niche markets that the net is able to support (see 3 .13, The Long Tail).

The World Wide Web, corporate intranets, Virtual Learning Environments, MPORPGs,
‘persistent worlds’, Social Network Sites, blog networks, online forums of all kinds, and
humble email distribution lists, are all networks of various scales and complexities that nestle
within or weave their way selectively through others. All are ultimately connected in a vast,
dense and (almost) global network (the Internet itself) within which an individual may roam, if
policed and limited by firewalls, passwords, access rights, available bandwidths and the effi-
ciency of their equipment. This is a network that is no longer necessarily accessed at fixed
desktop workstations plugged into terrestrial phone lines or cables, but also wirelessly and on
the move, via laptops, PDAs, GPS devices, and mobile phones.

There are intricacies, unforeseen contradictions and social, political, economic and cul-
tural questions that arise with these developments. These issues are more fully discussed in
Part 3 of this book. For the moment our task is to see how, in recent history, there has been
a shift from media centralisation to dispersal and networking.

Consumption

From our present position we can see that from the 1980s on, our consumption of media
texts has been marked by a shift from a limited number of standardised texts, accessed
from a few dedicated and fixed positions, to a very large number of highly differentiated texts
accessed in multifarious ways. The media audience has fragmented and differentiated as the
number of media texts available to us has proliferated. For instance, from an era with a lim-
ited number of broadcast TV stations, containing no time-shifting VCRs or DVD players, with
very limited use of computers as communication devices and no mobile media at all, we
now find ourselves confronted by an unprecedented penetration of media texts into every-
day life. ‘National’ newspapers are produced as geographically specific editions; they can be
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interactively accessed, archived online, we can receive ‘alerts’ to specific contents. Network
and terrestrial TV stations are now joined by independent satellite and cable channels.
Alongside real-time broadcasts we have TV ‘on demand’, time shifted, downloaded and
interactive. The networked PC in the home offers a vast array of communication and media
consumption opportunities; mobile telephony and mobile computing have begun to offer a
future in which there are no media free zones, at least in the lives of the populations of the
‘developed’ world. Technologists are currently conceptualising what a ‘pervasive’ media
environment will be, when all media is available on a variety of wireless platforms and
devices.

The ‘mass media’, which were transformed in this way, were the products of the com-
munication needs of the first half of the twentieth century in the industrialised world and as
such they had certain characteristics. They were centralised, content was produced in highly
capitalised industrial locations such as newspaper printworks or Hollywood film studios. In
broadcast media, press and cinema, distribution was tied to production, film studios owned
cinema chains, newspapers owned fleets of distribution vans, the BBC and other national
‘broadcasters’ owned their own transmission stations and masts. Consumption was char-
acterised by uniformity: cinema audiences all over the world saw the same movie, all readers
read the same text in a national newspaper, we all heard the same radio programme. And we
did these things at the same scheduled times. Twentieth-century mass media were charac-
terised by standardisation of content, distribution and production process. These tendencies
toward centralisation and standardisation in turn reflected and created the possibility for con-
trol and regulation of media systems, for professionalisation of communicative and creative
processes, for very clear distinctions between consumers and producers, and relatively easy
protection of intellectual property.

The centre of a circle

A useful way to conceptualise the difference between centralised and dispersed media dis-
tribution systems is to think about the differences between radio and television broadcast
transmissions and computer media networks. The technology at the heart of the original radio
and TV broadcast systems is radio wave transmission; here transmission suites required high
investment in capital, plant, buildings, masts, etc. Airwave transmission was supplemented
by systems of coaxial cable transmission, where massive investments throughout the twen-
tieth century led to the establishment of a global network of cable systems crossing whole
continents and oceans. At the core of this technology of transmission there was a central
idea, that of transmission from ‘one to many’: one input signal was relayed to many points of
consumption. The radio transmitter, then, works (for social and technological reasons) on a
centralised model.

Nodes in a web
In contrast, the computer server is the technology at the heart of the dispersed systems of
new media. A server, by contrast to a transmission mast, is a multiple input/output device,
capable of receiving large amounts of data as input as well as making equally large quanti-
ties available for downloading to a PC. The server is a networked device. It has many input
connections and many output connections, and exists as a node in a web rather than as the
centre of a circle.

A radio transmitter capable of handling broadcast radio and TV signals is an expensive
capital investment way beyond the reach of most enterprises or individuals. The server, on the
other hand, is relatively cheap, being commonplace in medium or large enterprises of all
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kinds. Access to server space is commonly domestically available as part of online sub-
scription packages.

However, this simple opposition between the centralised and the networked prompts
questions. Most interestingly, it points up how there is no radical and complete break
between ‘old’” and ‘new’ media. This is because networked media distribution could not exist
without the technological spine provided by existing media routes of transmission, from tele-
phone networks to radio transmission and satellite communications. ‘Old’ media systems of
distribution are not about to disappear, although they become less visible, because they are
the essential archaeological infrastructure of new media.

New media networks have been able to reconfigure themselves around this ‘old’ core to
facilitate new kinds of distribution that are not necessarily centrally controlled and directed but
are subject to a radically higher degree of audience differentiation and discrimination. Many
different users can access many different kinds of media at many different times around the
globe using network-based distribution. Consumers and users are increasingly able to cus-
tomise their own media use to design individualised menus that serve their particular and
specific needs.

This market segmentation and fragmentation should not be confused with a general
democratisation of the media. As Steemers, Robins and Castells have argued, the multipli-
cation of possible media choices has been accompanied by an intensification of merger
activities among media corporations: ‘we are not living in a global village, but in customised
cottages globally produced and locally distributed’ (Castells 1996: 341); (see 3.4-3.10).

Production

This increased flexibility and informality of our interaction with media texts of all kinds is equally
present in the field of media production. Here, too, we have seen the development of pro-
duction technologies and processes that have challenged the older centralised methods of
industrial organisation and mass media production sectors. These changes can be perceived
within the professional audiovisual industries as well as within our everyday domestic spheres.

Today, media industries are facing the fact that the conjunction of computer-based com-
munications and existing broadcast technologies has created a wholly new and fluid area of
media production. The traditional boundaries and definitions between different media
processes are broken down and reconfigured. The specialist craft skills of twentieth-century
media production have become more generally dispersed throughout the population as a
whole, in the form of a widening baseline of ‘computer literacy’, information technology skills,
and especially the availability of software that increasingly affords the production of ‘user-
generated content’ (see 3.21) .

Across the period, the range of sites for the production of media content has expanded —
production has been dispersing itself more thoroughly into the general economy, now fre-
quently dubbed ‘the knowledge economy’ or the ‘information society’. This dispersal of
production can also be observed from the perspective of the everyday worlds of work and
domesticity. Consider the proximity of media production processes to a twentieth-century cit-
izen. In the UK during the 1970s, for instance, the nineteenth-century media processes of
print and photography would probably have been the only kind of media production
processes that might be used or discussed in everyday life as part of civic, commercial, cul-
tural or political activity. Broadcasting and publishing systems (the ‘press’) were mostly very
distant from the lives of ordinary people. However, by the end of the century, print production
was easier than ever through digitised desktop publishing, and editorial and design tech-
nologies were all available in domestic software packages. Photographic production through

homes (Gershuny 1992)
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digital cameras, post-production processes, and distribution through file compression and
networks, have transformed domestic photography (see Rubinstein and Sluis 2008).
Television production has moved much closer to the viewer in the sense that very many of us
‘shoot’ digital video which can now be distributed online by, for example, YouTube (see 3.23).
There may be limitations to this self production of media images, although new conventions
and forms are also emerging to which the once mainstream media respond reflexively, but,
as Castells recognised, it has also modified the older ‘one way flow’ of images and has ‘rein-
tegrated life experience and the screen’ (1996: 338).

The integration of media process into everyday life is not confined to the domestic sphere.
As work has increasingly moved towards service rather than production economies all kinds
of non-media workers find themselves called upon to be familiar with various kinds of media
production processes from web design to Powerpoint presentation and computer-mediated
communication software. Both at home and at work media production processes are far
closer to the rhythms of everyday life. While we certainly would not wish to over-emphasise
the degree of this proximity by echoing claims of cyber pioneers for the total collapse of the
distinction between consumption and production, it is certainly the case that the distance
between the elite process of media production and everyday life is smaller now than at any
time in the age of mass media.

Consumption meets production

Across a range of media we have seen the development of a market for ‘prosumer’ tech-
nologies; that is, technologies that are aimed at neither the professional nor the (amateur)
consumer market but both — technologies that enable the user to be both consumer and pro-
ducer. This is true in two senses; the purchaser of a £2,000 digital video camera is clearly a
consumer (of the camera), and may use it to record home movies, the traditional domain of
the hobbyist consumer. However, they may equally use it to record material of a broadcast
quality for a Reality TV show, or to produce an activist anti-capitalist video that could have
global distribution or pornographic material that could equally go into its own circuit of distri-
bution. Until the 1990s the technological separation between what was acceptable for public
distribution and what was ‘only’ suitable for domestic exhibition was rigid. The breakdown of
the professional/amateur category is a matter ultimately of cost. The rigid distinction between
professional and amateur technologies defined by engineering quality and cost has now
broken down into an almost infinite continuum from the video captured on a mobile phone to
the high-definition camera commanding six-figure prices.

The impact of these developments has been most clearly seen in the music industry.
Digital technologies have made possible a dispersal and diffusion of music production that
has fundamentally changed the nature of the popular music market. The apparatus of ana-
logue music production, orchestral studios, 20-foot sound desks and 2-inch rolls of tape can
all now be collapsed into a sampling keyboard, a couple of effects units, and a computer. The
bedroom studio was clearly one of the myths of ‘making it’ in the 1990s; however, it is not
without material foundation. The popular success of dance music in all its myriad global forms
is in part the consequence of digital technologies making music production more accessible
to a wider range of producers than at any time previously.

The PC itself is in many ways the ultimate figure of media ‘prosumer’ technology. It is a
technology of distribution, of consumption, as well as a technology of production. We use it
to look at and listen to other people’s media products, as well as to produce our own, from
ripping CD compilations to editing videotape, mixing music or publishing websites. This over-
lap between consumption and production is producing a new networked zone of media
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exhibition that is neither ‘professionalised’ mainstream nor amateur hobbyist. Jenkins argues
that

it is clear that new media technologies have profoundly altered the relations between
media producers and consumers. Both culture jammers and fans have gained greater
visibility as they have deployed the web for community building, intellectual exchange,
cultural distribution, and media activism. Some sectors of the media industries have
embraced active audiences as an extension of their marketing power, have sought
greater feedback from their fans, and have incorporated viewer generated content into
their design processes. Other sectors have sought to contain or silence the emerging
knowledge culture. The new technologies broke down old barriers between media con-
sumption and media production. The old rhetoric of opposition and cooptation assumed
a world where consumers had little direct power to shape media content and where there
were enormous barriers to entry into the marketplace, whereas the new digital environ-
ment expands their power to archive, annotate, appropriate, and recirculate media
products.

(Jenkins 2002: see 3.21)

In the media industries the craft bases and apprenticeship systems that maintained qual-
ity and protected jobs have broken down more or less completely, so that the question of
how anyone becomes ‘qualified’ to be a media producer is more a matter of creating a track
record and portfolio for yourself than following any pre-established routes. This crisis is also
reflected in media education. Here, some argue for a pressing need for a new vocationalism
aimed at producing graduates skilled in networking and the production of intellectual and cre-
ative properties. Others argue that, in the light of the new developments outlined above,
media studies should be seen as a central component of a new humanities, in which media
interpretation and production are a core skillset for all kinds of professional employment. Yet
others argue for a ‘Media Studies 2.0’ which would break with the traditional media studies
emphasis on ‘old’ broadcasting models and would embrace the new skills and creativity of
a ‘YouTube’ generation (see Gauntlett 2007, Merrin 2008).

In summary, new media are networked in comparison to mass media — networked at the
level of consumption where we have seen a multiplication, segmentation and resultant indi-
viduation of media use; dispersed at the level of production where we have witnessed the
multiplication of the sites for production of media texts and a greater diffusion within the econ-
omy as a whole than was previously the case. Finally, new media can be seen as networked
rather than mass for the way in which consumers can now more easily extend their partici-
pation in media from active interpretation to actual production.

1.2.5 Virtual

Virtual worlds, spaces, objects, environments, realities, selves and identities, abound in dis-
courses about new media. Indeed, in many of their applications, new media technologies
produce virtualities. While the term ‘virtual’ (especially ‘virtual reality’) is readily and frequently
used with respect to our experience of new digital media it is a difficult and complex term. In
this section we make some initial sense of the term as a characteristic feature of new media.
A fuller discussion and history will be found in Part 2 (2.1-2.6). In terms of new digital media
we can identify a number of ways in which the virtual is used.

First, throughout the 1990s, the popular icon of ‘virtual reality’ was not an image of such
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a reality itself but of a person experiencing it and the apparatus that produced it. This is the
image of a head-set wearing, crouching and contorted figure perceiving a computer-
generated ‘world’ while their body, augmented by helmets carrying stereoscopic LCD
screens, a device that monitors the direction of their gaze, and wired gloves or body suits
providing tactile and positioning feedback, moves in physical space.

Equally powerful have been a series of movies, cinematic representations of virtual real-
ity, from the early 1980s onwards, in which the action and narrative takes place in a
simulated, computer generated world (Tron: 1982, Videodrame: 1983, Lawnmower Man:
1992, The Matrix: 1999, eXistenZ: 1999).

The ‘virtual reality’ experienced by the wearer of the apparatus is produced by immer-
sion in an environment constructed with computer graphics and digital video with which
the ‘user’ has some degree of interaction. The movies imagine a condition where human
subjects inhabit a virtual world which is mistaken for, or has replaced, a ‘real” and physical
one.

Second, alongside these immersive and spectacular forms of virtual reality, another influ-
ential use of the term refers to the space where participants in forms of online commmunication
feel themselves to be. This is a space famously described as ‘where you are when you're talk-
ing on the telephone’ (Rucker et al. 1993: 78). Or, more carefully, as a space which ‘comes
into being when you are on the phone: not exactly where you happen to be sitting, nor where
the other person is, but somewhere in between’ (Mirzoeff 1999: 91).

As well as these uses, the ‘virtual’ is frequently cited as a feature of postmodern cul-
tures and technologically advanced societies in which so many aspects of everyday
experience are technologically simulated. This is an argument about the state of media cul-
ture, postmodern identity, art, entertainment, consumer and visual culture; a world in which
we visit virtual shops and banks, hold virtual meetings, have virtual sex, and where screen-
based 3D worlds are explored or navigated by videogame players, technicians, pilots,
surgeons etc.

Increasingly we also find the term being used retrospectively. We have already noted the
case of the telephone, but also the experience of watching film and television, reading books
and texts, or contemplating photographs and paintings are being retrospectively described
as virtual realities (see Morse 1998; Heim 1993: 110; Laurel in Coyle 1993: 150; Mirzoeff
1999: 92-99). These retrospective uses of the term can be understood in two ways: either
as a case of the emergence of new phenomena casting older ones in a new light (Chesher
1997: 91) or that, once it is looked for, experience of the ‘virtual’ is found to have a long his-
tory (Mirzoeff 1999: 91 and Shields 20083).

As Shields has pointed out (20083: 46) in the digital era the meaning of ‘virtual’ has
changed. Where, in everyday usage, it once meant a state that was ‘almost’ or ‘as good
as’ reality, it has now come to mean or be synonymous with ‘simulated’ (see 1.2.6). In this
sense, rather than meaning an ‘incomplete form of reality’ it now suggests an alternative to
the real and, maybe, ‘better than the real’ (46). However, some older meanings of ‘virtual’
still find echoes in modern usage. One of these is the connection between the virtual and
the ‘liminal’ in an anthropological sense, where the liminal is a borderline or threshold
between different states such as the carnivals or coming of age rituals held in traditional
societies. Such rituals are usually marked by a period in which the normal social order is
suspended for the subject who is passing from one status or position to another. The more
recent interest in virtual spaces as spaces of identity performance or places where differ-
ent roles can be played out appears continuous with older liminal zones (Shields 2003: 12).

The rise of the digital virtual (the virtual as simulation and as an alternative reality) has also



The characteristics of new media: some defining concepts

led to interest in philosophical accounts of the virtual. Here, particularly in the thought of the
philosopher Gilles Deleuze, we are urged to see that the virtual is not the opposite of the real
but is itself a kind of reality and is properly opposed to what is ‘actually’ real. This is an
important argument as, in a world in which so much is virtual, we are saved from conclud-
ing that this is tantamount to living in some kind of un-real and immaterial fantasy world. In
networked, technologically intensive societies we increasingly pass between actual and vir-
tual realities; in such societies we deal seamlessly with these differing modes of reality (see
3.20).

There is a common quality to the two kinds of virtual reality with which we started above
(that produced by technological immersion and computer generated imagery and that imag-
ined space generated by online communications). This is the way that they give rise to
puzzling relationships between new media technologies and our experiences and concep-
tions of space, of embodiment (literally: of having and being conscious of having bodies) and
identity (see 4.4). The generic concept which has subsumed both kinds of virtual reality has
been ‘cyberspace’. It is now arguable that the widespread and deep integration of new tech-
nologies into everyday life and work means that the concept of ‘cyberspace’ (as an other
space to ‘real’ physical space) is losing its force and usefulness. Nevertheless, the promise
of a fusion of these two kinds of virtual reality — the sensory plenitude of immersive VR and
the connectivity of online communication — has been an important theme in the new media
imaginary (see 1.5.2) because, in such a scenario, full sensory immersion would be combined
with extreme bodily remoteness.

The middle term, the ground for anticipating such a fusion of the two VRs, is the digital
simulation of ‘high resolution images of the human body in cyberspace’ (see Stone 1994: 85).
The empirical grounds for venturing such a claim are seen in the form of virtual actors or syn-
thespians (computer simulations of actors) that appear in cinema, TV, and videogames.
However, the computing power and the telecommunications bandwidth necessary to pro-
duce, transmit and refresh simulations of human beings and their environments, let alone the
programming that would enable them to interact with one another in real time, remains a
technological challenge. Instead we find the body digitally represented in a host of different
ways. In popular culture for instance we see increasing hybridisation of the human body in
performance as real actors create the data for a performance which is finally realised in CGl
form through various techniques of motion capture. In the realm of MMORPGs we see the
body of the user represented through avatars that are the subject of intense and intricate
work by their users.

If we were to understand these digitisations of the body as partial realisations of the fully
immersive 3-D Avatar, interesting questions arise. Where does the desire for such develop-
ments lie? And, what goals or purposes might attract the financial investment necessary for
such technological developments? In thinking about these developments, their desirability
and purpose, we have to take into account the technological imaginary (1.5.2) which so
powerfully shapes thinking about new media of all kinds. We are also reminded of the part
played by science fiction in providing us with ideas and images with which to think about
cyberspace and the virtual. Writing in the mid-1990s, Stone (1994: 84), suggested that when
the first ‘virtual reality’ environments came online they would be realisations of William
Gibson’s famous definition of cyberspace, in his novel Neuromancer, as a ‘consensual hal-
lucination’. The current examples of persistent online worlds such as ‘Second Life’ or games
like World of Warcraft mark the current stage of this vision and project.
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1.2.6 Simulated

We saw in the previous section that uses of the concept ‘virtual’ have, in a digital culture,
close relationships with ‘simulation’. Simulation is a widely and loosely used concept in the
new media literature, but is seldom defined. It often simply takes the place of more estab-
lished concepts such as ‘imitation’ or ‘representation’. However where the concept is paid
more attention, it has a dramatic effect on how we theorise cultural technologies such as VR
(2.1-2.6) and cinema (2.7). For the moment, it is important to set out how the term has been
used in order to make the concept of simulation, and how we will subsequently use it, clear.

Looser current uses of the term are immediately evident, even in new media studies,
where it tends to carry more general connotations of the illusory, the false, the artificial, so that
a simulation is cast as an insubstantial or hollow copy of something original or authentic. It is
important to invert these assumptions. A simulation is certainly artificial, synthetic and fabri-
cated, but it is not ‘false’ or ‘illusory’. Processes of fabrication, synthesis and artifice are real
and all produce new real objects. A videogame world does not necessarily imitate an origi-
nal space or existing creatures, but it exists. Since not all simulations are imitations, it
becomes much easier to see simulations as things, rather than as representations of things.
The content of simulations may of course (and frequently does) derive from ‘representations’.
This is what lies at the core of Umberto Eco’s analysis of Disneyland for instance: the houses
in Disneyland’s version of an ideal American Main Street are fakes, deceits, they look some-
thing like real houses yet are something quite different (in this case supermarkets or gift
shops) (Eco 1986: 43). But noticing a gap between the representational content of a simu-
lation (shops, space invaders) and its architectural or mechanical workings should not lead us
to discount and ignore the latter. The simulation exists regardless of whether we are fooled
by its content or not. Thus the problem to which simulation draws our attention is not that of
the difference between ‘simulated’ and ‘real’ content, but rather that of the material and real
existence of simulations as part of the furniture of the same real world that has been so thor-
oughly ‘represented’ throughout the history of the arts and media. In other words a simulation
is real before it imitates or represents anything.

For the present, however, as things stand in new media studies, not only is there no
agreement that simulation does in fact differ from representation or imitation, but the simple
profusion of answers to the question of what simulation really is and how, or if it differs at all
from representation or imitation, has led many commentators to give up seeking any speci-
ficity to the concept and to concede that

[t]he distinction between simulation and imitation is a difficult and not altogether clear one.
Nevertheless, it is vitally important. It lies at the heart of virtual reality.
(Woolley 1992: 44)

Yet if the concept is, as Woolley here notes, ‘vitally important’, it surely becomes all the more
important to seek some clarity. We should then examine the ways in which the termis in use
with regard to the analysis of new media. There are three very broad such ways, which we will
call Postmodernist, Computer, and Game simulation.

Postmodernist simulation

Here the term is drawn principally from Jean Baudrillard’s identification of simulation with
hyperreality (Baudrillard 1997). According to Baudrillard, simulacra are signs that cannot be
exchanged with ‘real’ elements outside a given system of other signs, but only with other
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signs within it. Crucially, these sign-for-sign exchanges assume the functionality and effec-
tiveness of ‘real’ objects, which is why Baudrillard calls this regime of signs hyperreal. When,
under these conditions, reality is supplanted by hyperreality, any reality innocent of signs dis-
appears into a network of simulation.

In postmodernist debates over the past few decades claims that simulation is supersed-
ing representation have raised fundamental questions of the future of human political and
cultural agency. Baudrillard himself, however, is no fan of postmodernist theory: ‘The post-
modern is the first truly universal conceptual conduit, like jeans or coca-cola ... It is a
world-wide verbal fornication’ (Baudrillard 1996a: 70). This is in stark contrast to those who
use Baudrillard’s theorising as the exemplification of postmodern thought. Douglas Kellner, for
instance, considers Baudrillard as resignedly telling the story of the death of the real without
taking political responsibility for this story. Others consider him the media pessimist par excel-
lence, who argues that the total coverage of the real with signs is equivalent to its absolute
disappearance. Still others celebrate Baudrillard as an elegant ‘so what?’ in the face of the
collapse of all values. All, however, omit the central point regarding his theory of simulation:
that it functions and has effects — it is operational — and is therefore hyper-real rather than
hyper-fictional. The grounds of this operativity are always, for Baudrillard, technological: ‘Only
technology perhaps gathers together the scattered fragments of the real’ (Baudrillard 1996b:
4). ‘Perhaps’, he adds, ‘through technology, the world is toying with us, the object is seduc-
ing us by giving us the illusion of power over it’ (1996b: 5).

Baudrillard, who published an early (1967) and positive review of MclLuhan’s
Understanding Media, makes it clear that the ground of hyperrealism is technology as a com-
plex social actor over which we maintain an illusion of control. To cite a typically contentious
Baudrillardian example, electoral systems in developed democratic states do not empower
an electorate, but rather determine the exercise of democracy in cybernetic terms: voting for
party X rather than party Y consolidates the governance of binary coding over political sys-
tems. This constitutes a ‘simulation’ of democracy not in the sense that there are really and
in fact more complex political issues underlying this sham democracy; but rather in the sense
that real and effective politics is now conducted in precisely this new scenario. Choice has
become the only reality that matters, and it is precisely quantifiable. Thus the simulation, or
transposition of democracy onto another scene, concerned exclusively with a hypertrophied
‘choice’, is the only political reality there is. It is for this reason that simulations constitute, for
Baudrillard, the hyperreality of cybernetic governance. The ‘perfect crime’ to which the title
of one of Baudrillard’s works alludes is not the destruction of reality itself, but the destruction
of anillusory reality beyond the technologies that make it work (Baudrillard 1996b). The effect
is not a loss of reality, but the consolidation of a reality without an alternative.

Where commmentators on contemporary cultural change have seized upon the concept of
simulation is in noting a shift from ‘representation’ to simulation as dominant modes of the
organisation of cultural objects and their signifying relationships to the world. According to
such scholars ‘representation’ was conceived to be a cultural act, an artefact of negotiated
meanings, pointing, however unsuccessfully or incompletely, to a real world beyond it.
‘Simulation’, they assert, supplants these negotiated relationships between social and cultural
agents and reality, replacing them with relationships that operate only within culture and its
mediations:

The theory of simulation is a theory of how our images, our communications and our
media have usurped the role of reality, and a history of how reality fades.
(Cubitt 2001: 1)
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Such critical approaches draw on theories that identify profound cultural, economic and polit-
ical shifts taking place in the developed world in recent decades. A defining moment in the
development of this approach is Guy Debord’s Society of the Spectacle (1967), which argues
that the saturation of social space with mass media has generated a society defined by spec-
tacular rather than real relations. Although there are various approaches and positions within
this broad trend, they generally share the assumption that the emergence in the postwar
period of a consumption-led economy has driven a culture which is dominated and colonised
by the mass media and commodification. The rise of this commercialised, mediated culture
brings with it profound anxieties about how people might know, and act in, the world. The
sheer proliferation of television screens, computer networks, theme parks and shopping cen-
tres, and the saturation of everyday life by spectacular images so thoroughly mediated and
processed that any connection with a ‘real world’ seems lost, adds up to a simulated world:
a hyperreality where the artificial is experienced as real. Representation, the relationship (how-
ever mediated) between the real world and its referents in the images and narratives of
popular media and art, withers away. The simulations that take its place also replace reality
with spectacular fictions whose lures we must resist. In broad outlines, this remains the stan-
dard view of Baudrillard’s theses.

Accordingly, Baudrillard’s controversial and often poorly-understood versions of simula-
tion and simulacra have proved very influential on theories and analysis of postwar popular
and visual culture. The nature of the ascendency of this order of simulation over that of rep-
resentation has been posited as being of fundamental importance to questions of the future
of human political and cultural agency. Cultural and critical theory, when faced with the man-
ufactured, the commodified and the artificial in modern culture, has identified the simulational
and simulacral character of postwar culture in the developed world — a culture, it is claimed,
that is increasingly derealised by the screens of the mass media, the seductions and veilings
of commaodification, and (more recently) the virtualisations of digital culture. For instance,
Fredric Jameson describes the contemporary world as one in which all zones of culture and
everyday life are subsumed by the commodifying reach of consumer capitalism and its spec-
tacular media:

a whole historically original consumers’ appetite for a world transformed into sheer images
of itself and for pseudo-events and ‘spectacles’ . . . It is for such objects that we reserve
Plato’s concept of the ‘simulacrum’, the identical copy for which no original has ever
existed. Appropriately enough, the culture of the simulacrum comes to life in a society
where exchange value has been generalized to the point at which the very memory of use
value is effaced, a society of which Guy Debord has observed, in an extraordinary phrase,
that in it ‘the image has become the final form of commaodity reification . . .".

(Jameson 1991: 18)

Similarly, for Cubitt, as reality fades, the materiality of the world around us becomes unsteady,
‘the objects of consumption are unreal: they are meanings and appearances, style and fash-
ion, the unnecessary and the highly processed’ (Cubitt 2001: 5).

What is at stake for these theorists is that any sense of political agency or progressive
knowledge is lost in this seductive, consumerist apocalypse. The relationship between the
real and the mediated, the artificial and the natural, implodes. It is also clear how the tech-
nological sophistication, seductive/immersive and commercial nature of videogames might be
seen as a particularly vivid symptom of this postmodernist condition (Darley 2000). It is
equally clear, however, that these critics’ conceptions of Baudrillard in general and simulation
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in particular are at best partial, and at worst wholly misleading. For these reasons, it is wholly
appropriate to refer to such a constellation of theories as ‘postmodernist’, as it is to argue that
Baudrillard’s simulation is not postmodernist. Far from providing any specificity to the concept
of simulation, the postmodernist approach generalises it to the point where it becomes an
entire theory of culture (the pervasiveness of technological visual culture is further discussed
in 1.5.3, and with specific regard to the theory of the ‘virtual’ in 2.1-2.6).

Computer simulation
The second use of the concept reflects a more specific concern with simulation as a partic-
ular form of computer media (Woolley 1992, Lister et al. 2003, Frasca 2003, Prensky 2001).
Just as a confusion of imitation, representation or mimesis with simulation arises in post-
modernist uses, critical approaches to computer simulation tend to take a more nuanced
attitude to the mimetic elements sometimes (but not always) present in simulation. The prin-
cipal difference is, in this case, that simulation is not a dissembiling, illusory distraction from
the real world (like Eco’s Disneyland) but rather a model of the world (or of some aspect of it).
This context presents a more specific and differentiated use of simulation than that of the
postmodernists. For some (writers, engineers, social scientists, military planners, etc.) the
computer simulation models complex and dynamic systems over time in ways impossible in
other media.

Marc Prensky, in a book that espouses the use of computer games in education and
training, offers three definitions of simulation:

e any synthetic or counterfeit creation
e creation of an artificial world that approximates the real one

e amathematical or algorithmic model, combined with a set of initial conditions, that allows
prediction and visualisation as time unfolds (Prensky 2001: 211)

The first and second of these definitions recall the confusion of some aspects of simula-
tion with imitation. That a simulation is a ‘counterfeit’ (definition 1) suggests it may be
smuggled in, unnoticed, to stand in for ‘the real thing’. That it is ‘synthetic’, by contrast, sug-
gests only that it has been manufactured. Just as it would be false to say that any
manufactured product, by virtue of being manufactured, counterfeits a reality on which it is
based (what does a car counterfeit?), so it would be equally false to argue that all simulations
‘counterfeit’ a reality. In short, if manufacturing goods adds additional elements to reality, so
too, surely, should manufacturing simulations.

Definition 2 repeats this error: an artificial world does not necessarily approximate the real
one. Consider, for example, the work of exobiologists — biologists who research the possible
forms life on other worlds might take. An exobiologist, for instance, might simulate a world
with denser gravity than ours; this would entail that, if life evolved on such a world, it would
take a different form, with creatures perhaps more horizontally than vertically based, replac-
ing legs with other means of locomotion, and so forth. Undoubtedly such a world is
simulated, but it precisely does not approximate ours. In a more familiar sense, this is what
we encounter in videogame-worlds, and the rules governing the motion of characters, the
impact and consequence of collisions, and so on. In particular, the issue of ‘virtual gravity’
(generally weaker than the terrestrial variety with which we are familiar) demonstrates the
extent to which such simulations owe their contribution to reality to their differences from,
rather than approximations of, our own. We will see in section 5.3 that historians and theorists
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of automata quite specifically differentiate between automata proper and simulacra — in brief,
not all automata are simulacra, insofar as they do not necessarily approximate the human
form. These examples alone ought to make us wary of suggesting any equivalence between
imitation and simulation.

For the task in hand — the identification of analytical concepts and approaches in the
study of computer simulation in the context of a general account of new media studies —
Prensky’s third definition of simulations as material (and mathematical) technologies and
media is very useful. It recalls, for instance, both the temporal aspects of simulation (see
below) and the Baudrillardian sense, reflecting on the notion of simulation as productive of
reality, neither a ‘counterfeit’ nor necessarily an approximation of a real world beyond them.
This is helpful in that such an account makes more obvious sense of those simulations used
in many different contexts, for example by economists to predict market fluctuations, and by
geographers to analyse demographic change. Unlike the postmodernist use of the term, this
gain in applicability does not cost a loss of specificity. The processes of simulation are also
foregrounded in gaming, since all digital games are simulations to some extent. Prensky cites
Will Wright (the creator of SimCity, The Sims, and numerous other simulation games) dis-
cussing simulations as models quite different from, for example, balsa wood models. The
simulation is temporal, modelling processes such as decay, growth, population shifts, not
physical structures. The model, we might say in more familiar terms, really does precede the
reality it produces (see again section 2.6 below).

Simulation games

In recent years, game studies has adopted analytical, formal and descriptive approaches to
the specificity of computer simulation software. ‘Simulation’ here refers to the particular char-
acter and operations of games, particularly computer and videogames, as processual,
algorithmic media. Distinctions are made between simulation as a media form that models
dynamic, spatio-temporal and complex relationships and systems (for example, of urban
development and economics in SimCity) and the narrative or representational basis of other,
longer-established, media (literature, film, television, etc.).

unlike traditional media, video games are not just based on representation but on an alter-
native semiotical structure known as simulation. Even if simulations and narrative do share
some common elements — character, settings, events — their mechanics are essentially dif-
ferent. More importantly, they also offer distinct rhetorical possibilities.

(Frasca 2003: 222)

Gonzalo Frasca’s simulations are media objects that model complex systems. They are not
limited to computer media (pre-digital machines and toys can simulate) but come into their
own with the processing affordances of computing. This emphasis on the simulational char-
acter of computer and videogames has proven to be productive in the task of establishing the
distinctiveness of the videogame as a hybrid cultural form, emphasising features, structures
and operations inherited from both its computer science and board game forebears over
other sides of its family — notably its media ancestors (literature, cinema, television).

What distinguishes the computer simulation is precisely what video games remind us of:
it is a dynamic real-time experience of intervening with sets of algorithms that model any envi-
ronment or process (not just imitating existing ones) — playing with parameters and variables.

So simulation in a videogame could be analysed thus:
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1 productive of reality — so in Doom, Tomb Raider, or Grand Theft Auto the game is repre-
sentational on one level — tunnels, city streets, human figures, monsters and vehicles —
part of the universe of popular media culture, but the experience of playing the game is
one of interacting with a profoundly different kind of environment. These maps are not
maps of any territory, but interfaces to a database and the algorithms of the computer
simulation;

2 this ‘reality’ then is mathematically structured and determined. As Prensky points out, The
Sims adds a fun interface to a cultural form rooted in science and the mathematical and tra-
ditionally presented only as numbers on the screen. Games such as SimCity incorporated

a variety of ways of modelling dynamic systems — including linear equations (like a
spreadsheet), differential equations (dynamic system-based simulations like Stella) and
cellular automata — where the behaviors of certain objects come from their own prop-
erties and rules for how those properties interacted with neighbors rather than from
overall controlling equations.

(Prensky 2001: 210-211).

Note: Prensky makes a clear connection here between the playful simulation of popular
videogames and the computer science of Artificial Life. For more on ALife and cellular
automata see 5.3.5.

3 as we have seen, exobiology and some videogames clearly indicate that simulations can
function without simulating or representing already existing phenomena and systems. The
mimetic elements of Tetris, Minesweeper and Donkey Kong are residual at best, yet each
of these games is a dynamic simulated world with its own spatial and temporal dimen-
sions and dynamic relationships of virtual forces and effects. They simulate only
themselves.

4 thinking of videogames as simulations also returns us to the assertion that the player’s
experience of cyberspace is one not only of exploration but of realising or bringing the
gameworld into being in a semiotic and cybernetic circuit:

The distinguishing quality of the virtual world is that the system lets the participant
observer play an active role, where he or she can test the system and discover the
rules and structural qualities in the process.

(Espen Aarseth 2001: 229)

Summary

Ostensibly, these three positions have quite different objects of concern: the computer sim-
ulation of interest to game studies is not postmodernist simulation. Game studies is more
modest — keen to establish the difference of games and simulations from narrative or repre-
sentational media forms, rather than claiming simulation as an overarching model of
contemporary culture. To analyse a videogame as a computer simulation is to understand it
as an instance in everyday life, rather than as an all-encompassing hyperreality. Moreover, the
screen metaphors of the postmodernist simulation carry little sense of the dynamic and pro-
cedural characteristics of computer simulation. Studied as such, computer simulations can
be seen not only as the visual presentation of artificial realities (as, again, the screens of hyper-
reality suggest) but as the generation of dynamic systems and economies, often with (and
always in videogames) an assumption of interactive engagement written into the models and
processes.
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The three broad concepts of simulation outlined above overlap however. Postmodernist
simulation, though formulated before the rise of computer media to their current predomi-
nance and predicated on — crudely speaking — the electronic media and consumer culture,
is now widely applied to the Internet, Virtual Reality and other new media forms. Discussions
of the nature of computer simulations often also entail a consideration of the relationships (or
lack of) between the computer simulation and the real world. Both make a distinction
between ‘simulation’ (where a ‘reality’ is experienced that does not correspond to any actu-
ally existing thing), and ‘representation’ (or ‘mimesis’, the attempt at an accurate imitation or
representation of some real thing that lies outside of the image or picture) — though often with
very different implications and intentions.

To sum up: within all of these approaches to simulation there is a tendency to miss a key
point: simulations are real, they exist, and are experienced within the real world which they
augment. Since, as Donkey Kong and the alien creatures of exobiology teach us, not all sim-
ulations are imitations, it becomes much easier to see simulations as things in their own right,
rather than as mere representations of other (‘realer’) things.

1.2.7 Conclusion

The characteristics which we have discussed above should be seen as part of a matrix of
qualities that we argue is what makes new media different. Not all of these qualities will be
present in all examples of new media — they will be present in differing degrees and in differ-
ent mixes. These qualities are not wholly functions of technology — they are all imbricated into
the organisation of culture, work and leisure with all the economic and social determinations
that involves. To speak of new media as networked, for instance, is not just to speak of the
difference between server technology and broadcast transmitters but also to talk about the
deregulation of media markets. To talk about the concept of the virtual is not just to speak of
head-mounted display systems but also to have to take into account the ways in which expe-
riences of self and of identity are mediated in a ‘virtual’ space. Digitality, Interactivity,
Hypertextuality, Virtuality, Networked Media and Simulation are offered as the beginnings of
a critical map. This discussion of the ‘characteristics’ of new media has merely established
the grounds upon which we might now begin substantially to address the questions that they
raise.

1.3 Change and continuity

From this section to the end of Part 1 (1.3-1.6.6) we now change our tack. So far we have
considered, as promised at the outset, what it is that we take to be ‘new media’ and we have
gone as far as to suggest some defining characteristics. We now take up the question of
what is involved in considering their ‘newness’. Enthusiastic students of media technologies
might wonder why this is a necessary question. Why do we not simply attempt to describe
and analyse the exciting world of media innovation that surrounds us? Writing in this manner
would be at the mercy of what we referred to in the introduction as permanent ‘upgrade cul-
ture’ — no sooner published than out of date because it failed to offer any critical purchase on
the field. There are plenty of existing sites for readers to catch up on latest developments
most of which are designed to facilitate the reader’s consumption. Our purpose is to facilitate
critical thinking. In order to do that we need to get beyond the banal pleasures of novelty to
reveal how the ‘new’ is constructed. Our aim here is to enable a clarity of thought often dis-
abled by the shiny dazzle of novelty. We hope to show that this centrally involves knowing
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something about the history of media, the history of newness, and the history of our
responses to media and technological change. But there is more to it than that. Here is a
checklist and overview of what is to come, and why, in these last sections of Part 1.

‘Newness’ or what it is ‘to be new’ is not the simple quality we may take it to be and can
be conceived of in several ways. This is discussed in 1.3-1.3.2.

New media ‘arrives’, has already been provided with, a history, or histories and these
often seek to explain new media’s ‘newness’. Some of these histories are what are known
as ‘teleological’ while others argue that a better approach is ‘genealogical’. Essentially, to
consider the nature of the ‘new’ we have to become involved in theories ‘of” history (or
historiography). This is explained, with examples in 1.4 and 1.4.1.

Frequently, ‘new media’ (or indeed any media, ‘film’ for example) are thought, by some,
to each have a defining essence. It is then argued that to realise this essence, to bring it
into its own, requires a break with the past and old habits and ways of thinking. This too,
is often associated with a sense of ‘progress’. Each medium is better (affording greater
realism, greater imaginative scope, more efficient communication etc.) than those that
proceed it. We examine these ideas as a ‘modernist concept of progress’ in 1.4.2.

Far from being the latest stage in a linear progression, much about new media recalls
some much older, even ancient practices and situations. They appear to repeat or revive
historical practices that had been forgotten or become residual. There is something like
an ‘archaeology’ of new media. This is dealt with in 1.4.3-1.4.4.

New media are frequently contrasted (usually favourably) with ‘old media’. It is as if there
is an implied critique of old media in new media. Old media are suddenly thrown into a
bad light. This issue is raised in 1.5-1.5.1, and leads us to:

The discursive construction of media and The Technological Imaginary. Here we explore,
through a number of case studies, the various ways in which media technologies are
invested with significance as they are expected to realise hopes, satisfy desires, resolve
social problems etc.; 1.5.2, 1.5.3, 1.5.4, 1.5.5 and Case studies 1.4-1.7.

In this way we are brought to face a key question and a debate which typically becomes
urgent as new media and new technologies emerge: do media technologies have the
power to transform cultures? Or, are they just dumb tools, pieces of kit which reflect a
society’s or a culture’s values and needs. In short, are ‘media’ determined or determining?
As our media and communication technologies become more complex, powerful and
pervasive, even (if contentiously) intelligent and self organising, this is an ever more impor-
tant question and debate. Through a discussion of an earlier and informative debate
between two major theorists of media (Raymond Wiliams and Marshall McLuhan) we
open up this issue in some detail in 1.6-1.6.6. This will prepare us to consider theories
about culture, technology and nature (particularly those coming from Science and
Technology Studies) which offer to avoid this vexed dichotomy.

1.3.1 Introduction

Media theorists, and other commentators, tend to be polarised over the degree of new
media’s newness. While the various camps seldom engage in debate with each other, the
argument is between those who see a media revolution and those who claim that, on
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the contrary, behind the hype we largely have ‘business as usual’. To some extent this argu-
ment hinges upon the disciplinary frameworks and discourses (1.5.3) within which
proponents of either side of the argument work. What premisses do they proceed from?
What questions do they ask? What methods do they apply? What ideas do they bring to their
investigations and thinking?

In this section we simply recognise that while the view is widely held that new media are
‘revolutionary’ — that they are profoundly or radically new in kind — throughout the now exten-
sive literature on new media there are also frequent recognitions that any attempt to
understand new media requires a historical perspective. Many reasons for taking this view will
be met throughout the book as part of its detailed case studies and arguments. In this sec-
tion we look at the general case for the importance of history in the study of new media.

1.3.2 Measuring ‘newness’

The most obvious question that needs to be asked is: ‘How do we know that something
is new or in what way it is new if we have not carefully compared it with what already exists
or has gone before?’ We cannot know with any certainty and detail how new or how large
changes are without giving our thinking a historical dimension. We need to establish from
what previous states things have changed. Even if, as Brian Winston observes, the concept
of a ‘revolution’ is implicitly historical, how can one know ‘that a situation has changed —
has revolved — without knowing its previous state or position?’ (Winston 1998: 2). In
another context, Kevin Robins (1996: 152) remarks that, ‘Whatever might be “new” about
digital technologies, there is something old in the imaginary signification of “image revolu-
tion”.” Revolutions then, when they take place, are historically relative and the idea itself has
a history. It is quite possible to take the view that these questions are superfluous and only
divert us from the main business. This certainly seems to be the case for many new media
enthusiasts who are (somewhat arrogantly, we may suggest) secure in their conviction that
the new is new and how it got to be that way will be of a lot less interest than what comes
next!

However, if asked, this basic question can help us guard against missing at least three
possibilities:

1 Something may appear to be new, in the sense that it looks or feels unfamiliar or because
it is aggressively presented as new, but on closer inspection such newness may be
revealed as only superficial. It may be that something is new only in the sense that it turns
out to be a new version or configuration of something that, substantially, already exists,
rather than being a completely new category or kind of thing. Alternatively, how can we
know that a medium is new, rather than a hybrid of two or more older media or an old one
in a new context which in some ways transforms it?

2 Conversely, as the newness of new media becomes familiar in everyday use or con-
sumption (see 4.2 and 4.3) we may lose our curiosity and vigilance, ceasing to ask
questions about exactly what they do and how they are being used to change our worlds
in subtle as well as dramatic ways.

3 A final possibility that this simple question can uncover is that on close inspection and
reflection, initial estimates of novelty can turn out not to be as they seem. We find that
some kinds and degrees of novelty exist but not in the ways that they were initially thought
to. The history of what is meant by the new media buzzword ‘interactivity’ is a prime
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example of the way a much-lauded quality of new media has been repeatedly qualified
and revised through critical examination.

The overall point is that the ‘critical’ in the critical study of new media means not taking things
for granted. Little is assumed about the object of study that is then illuminated by asking and
attempting to answer questions about it. An important way of doing this — of approaching
something critically — is to ask what its history is or, in other words, how it came to be as it is.

Lastly, in this review of reasons to be historical in our approach to new media, we need
to recall how extensive and heterogeneous are the range of changes, developments, and
innovations that get subsumed under the term ‘new media’. This is so much the case that
without some attempt to break the term or category down into more manageable parts we
risk such a level of abstraction and generalisation in our discussions that they will never take
us very far in the effort to understand one or another of these changes (see 1.1). A better
approach is to look for the different ratios of the old and the new across the field of new
media. One way of doing this is, precisely, historical. It is to survey the field of new media in
terms of the degree to which any particular development is genuinely and radically new or is
better understood as simply an element of change in the nature of an already established
medium.

Old media in new times?

For instance, it can be argued that ‘digital television’ is not a new medium but is best under-
stood as a change in the form of delivering the contents of the TV medium, which has a
history of some fifty years or more. This would be a case of what Mackay and O’Sullivan
describe as an ‘old’” medium ‘in new times’ as distinct from a ‘new medium’ (1999: 4-5). On
the other hand, immersive virtual reality or massively multi-player online gaming look to be, at
least at first sight, mediums of a radically and profoundly new kind. This, however, still leaves
us with the problem of defining what is truly new about them.

Before we accept this ‘new/old’ axis as a principle for distinguishing between kinds of
new media, we have to recognise immediately that the terms can, to some extent, be
reversed. For instance, it can be argued that some of the outcomes of producing and trans-
mitting TV digitally have had quite profound effects upon its programming and modes of use
and consumption such that the medium of TV has significantly changed (Case study 1.7).
It could also be claimed that the increased image size, high definition, programmes on
demand, interactive choice etc., of contemporary television effectively transforms the
medium. Whether we would want to go as far as saying that it will be an entirely new medium
still seems unlikely, if not impossible. On the other hand, the apparently unprecedented expe-
riences offered by the technologies of immersive VR or online, interactive, multimedia can be
shown to have histories and antecedents, both of a technological and a cultural kind, upon
which they draw and depend (1.2, 1.3). Whether, in these cases, however, we would want to
go as far as saying that therefore VR is adequately defined by tracing and describing its many
practical and ideological antecedents is another matter.

The idea of ‘remediation’

A third possibility is that put forward by Jay Bolter and Richard Grusin (1999) who, following
an insight of Marshall MclLuhan, effectively tie new media to old media as a structural condi-
tion of all media. They propose and argue at some length that the ‘new’, in turn, in new media
is the manner in which the digital technologies that they employ ‘refashion older media’, and
then these older media ‘refashion themselves to answer to the challenges of new media’

Case study 1.3: What is
new about interactivity?
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(p. 15). It seems to us that there is an unassailable truth in this formulation. This is that new
media are not born in a vacuum and, as media, would have no resources to draw upon if they
were not in touch and negotiating with the long traditions of process, purpose, and signifi-
cation that older media possess. Yet, having said this, many questions about the nature and
extent of the transformations taking place remain.

CASE STUDY 1.3: What is new about interactivity?

From the 1990s onward, ‘interactivity’ became a key buzzword in the world of new media. The promise and quality of interactivity has
been conceived in @ number of ways.

The creative management of information

This concept of interactivity has roots in the ideas of early computer visionaries dating back as far as the 1940s, such as Vannevar Bush
(1945) and Alan Kay and Adele Goldberg (1977) (both in Mayer 1999). These are visions of interactive computer databases liberating
and extending our intellects. Such concepts, conceived in the years after the Second World War, were in part responses to the perceived
threat of information overload in the modern world. Searchable databases that facilitated a convergence of existing print and visual media
and the information they contained were seen as a new way for the individual to access, organise, and think with information.

Interactivity as consumer choice technologically embodied

We saw in our discussion of the concept in 1.2 how it has been central to the marketing of personal computers by linking it to con-
temporary ideas about consumer choice. On this view, being interactive means that we are no longer the passive consumers of
identical ranges of mass-produced goods, whether intellectual or material. Interactivity is promoted as a quality of computers that offers
us active choices and personalised commodities, whether of knowledge, news, entertainment, banking, shopping and other services.

The death of the author

During the 1990s, cybertheorists were keen to understand interactivity as a means of placing traditional authorship in the hands of the
‘reader’ or consumer (Landow 1992). Here, the idea is that interactive media are a technological realisation of a theory, first worked
out mainly in relation to literature, known as ‘post-structuralism’. We had, it was suggested, witnessed the ‘death of the author’, the
central, fixed and god-like voice of the author behind the text (see, for example, Landow 1992). Interactivity meant that users of new
media would be able to navigate their way across uncharted seas of potential knowledge, making their own sense of a body of mate-
rial, each user following new pathways through the matrix of data each time they set out on their journeys of discovery.

Arelated idea is that the key property of interactivity is a major shift in the traditional relationship between the production and recep-
tion of media. This resides in the power that computers give the reader/user to ‘write back’ into a text. Information, whether in the form
of text, image, or sound, is received within software applications that allow the receiver to change - delete, add, reconfigure — what
they receive. It has not been lost on many thinkers that this practice, while enabled by electronic digital technology, resembles the
medieval practice of annotating and adding extensive marginalia to manuscripts and books so that they became palimpsests. These
are surfaces upon which generations of additions and commentaries are overwritten on texts, one on the other. While this is true it has
only a limited sense. There is after all a tremendous difference between the operation of the Internet and the highly selective access
of the privileged class of medieval monks to sacred texts.

More recently, in the face of exaggerated claims for the almost magical powers of interactivity and on the basis of practice-based
critical reflection, more critical estimations have been made. As the artist Sarah Roberts has put it:

the illusion that goes along with [interactivity] is of a kind of democracy . . . that the artist is sharing the power of choice with the
viewer, when actually the artist has planned every option that can happen . . . it's a great deal more complex than if you [the user]
hadn’t had a sort of choice, but it’s all planned.

(Penny 1995: 64)
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These concepts of interactivity are less descriptions of particular technical, textual, or experiential properties and more claims or propo-
sitions rooted in the inspired founding visions, imaginative marketing strategies, and the sophisticated analogies of academic theorists
about new, real or imagined, possibilities of human empowerment. However, whatever merits these ideas have, whether visionary or
opportunistic, they have been subjected to methodical enquiry from within @ number of disciplines which we need to attend to if we
are to get beyond these broad characterisations of interactivity.

Human-computer interaction: intervention and control
Atechnical idea of interactivity has taken shape most strongly within the discipline of human-computer interaction (HCI). This is a sci-
entific and industrial field which studies and attempts to improve the interface between computers and users.

An ‘interactive mode’ of computer use was first posited during the years of mainframe computers when large amounts of data
were fed into the machine to be processed. At first, once the data was entered, the machine was left to get on with the processing
(batch processing). Gradually however, as the machines became more sophisticated, it became possible to intervene into the process
whilst it was still running through the use of dialogue boxes or menus. This was known as operating the computer in an ‘interactive’
mode (Jensen 1999: 168). This ability to intervene in the computing process and see the results of your intervention in real time was
essentially a control function. It was a one-way command communication from the operator to the machine. This is a very different idea
of interaction from the popularised senses of hypertextual freedom described above (Huhtamo 2000).

This idea of interaction as control continued to develop through the discipline of HCI and was led by the ideas of technologists like
Licklider and Engelbart (Licklider and Taylor 1999 [orig: 1968]; Engelbart 1999 [orig: 1963]). If the kind of symbiosis between operator
and machine that they envisaged was to take place then this interactive mode had to be extended and made available outside of the
small groups who understood the specialised programming languages. To this end, during the early 1970s, researchers at the Xerox Palo
Alto Research Center developed the GUI, the graphical user interface, which would work within the simultaneously developed standard
format for the PC: keyboard, processor, screen and mouse. In what has become one of the famous moments in the history of Xerox,
they failed to exploit their remarkable breakthroughs. Later, Apple were able to use the GUI to launch their range of PCs in the early
1980s: first the Apple Lisa, then in 1984 the celebrated Apple Mac. These GUI systems were then widely imitated by Microsoft.

Communication studies and the ‘face-to-face’ paradigm
However, this idea of interaction as control, as interface manipulation, is somewhat at odds with the idea of interactivity as a mutually
reciprocal communication process, whether between user and machine/database or between user and user. Here we encounter an
understanding of the term derived from sociology and communications studies. This tradition has attempted to describe and analyse
interactivity and computers in relation to interactivity in face-to-face human communication. In this research interaction is identified as
a core human behaviour, the foundation of culture and community. For communications theorists interaction is a quality present in vary-
ing degrees as a quality of communication. So a question and answer pattern of communication is somewhat ‘less’ interactive than
an open-ended dialogue (see, for example, Shutz 2000; Jensen 1999). Similarly the modes of interactivity described in 1.2 would here
be classified on a scale of least to most interactive, with the various kinds of CMC ‘most’ interactive and the navigational choices ‘least’
interactive.

Various commentators (for example, Stone 1995: 10; Aarseth 1997: 49) quote Andy Lippman’s definition of interactivity generated
at MIT in the 1980s as an ‘ideal’. For Lippman interactivity was ‘mutual and simultaneous activity on the part of both participants, usu-
ally working toward some goal, but not necessarily’. This state needed to be achieved through a number of conditions:

Mutual interruptibility
limited look ahead (so that none of the partners in the interaction can foresee the future shape of the interaction)
no default (there is no pre-programmed route to follow)
the impression of an infinite database (from the participants’ point of view).
(Stone 1995: 10-11)
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This sounds like a pretty good description of conversation, but a very poor description of using a point-and-click interface to ‘interact’
with @ computer.

The study of artifical intelligence

There seem to us to be some real problems with the application of communications theories based in speech to technologically medi-
ated communications. Unresolved, these problems lead to impossible expectations of computers, expectations that open up a gap
between what we experience in computer-based interaction and what we might desire. Often this gap gets filled by predictions drawn
from yet another methodological field — that of artificial intelligence (Al). The argument usually goes something like this. Ideal
human-computer interaction would approach as close as possible to face-to-face communication; however, computers obviously can’t
do that yet since they are (still) unable to pass as human for any length of time. Futuristic scenarios (scientific and science fictional) pro-
pose that this difficulty will be resolved as chips get cheaper and computing enters into its ubiquitous phase (see ubiquitous
computing and pervasive media). In the meantime we have to make do with various degrees along the way to ‘true’ (i.e. conversa-
tional) interaction. In this construction interactivity is always a failure awaiting rescue by the next development on an evershifting
technological event horizon.

Media studies

Understandings of interactivity not only draw on HCI, communications studies, and Al research but often call up debates around the
nature of media audiences and their interpretations of meanings that have been generated within media studies. Influential strands
within media studies teach that audiences are ‘active’ and make multiple and variable interpretative acts in response to media texts:

the meaning of the text must be thought of in terms of which set of discourses it encounters in any particular set of circumstances,
and how this encounter may restructure both the meaning of the text and the discourses which it meets.
(Morley 1980: 18)

This reading of audience behaviour is sometimes referred to as an ‘interactive’ activity. Prior to the emergence of computer media, it
is argued that as readers we already had ‘interactive’ relationships with (traditional analogue) texts. This position is then extended to
argue that not only do we have complex interpretative relationships with texts but active material relationships with texts; we have long
written marginalia, stopped and rewound the videotape, dubbed music from CD to tape, physically cut and pasted images and text
from print media into new arrangements and juxtapositions. In this reading, interactivity comes to be understood as, again, a kind of
technological correlative for theories of textuality already established and an extension of material practices that we already have. So,
for instance, even though we might not all share the same experience of a website we may construct a version of ‘the text’ through
our talk and discussion about the site; similarly it is argued we will not all share the same experience of watching a soap opera. Indeed,
over a period of weeks we will almost certainly not see the same ‘text’ as other family members or friends, but we can construct a
common ‘text’ through our responses and talk about the programme. The text and the meanings which it produces already only exist
in the spaces of our varied interpretations and responses.

In other words there is a perspective on interactivity, based in literary studies and media studies, that argues that nothing much
has changed in principle. We are just offered more opportunities for more complex relationships with texts but these relationships are
essentially the same (Aarseth 1997: 2). However, we would argue that the distinction between interaction and interpretation is even
more important now than previously. This is because the problems which face us in understanding the processes of mediation are mul-
tiplied by new media: the acts of multiple interpretation of traditional media are not made irrelevant by digital and technological forms
of interactivity but are actually made more numerous and complex by them. The more text choices available to the reader the greater
the possible interpretative responses. The very necessity of intervention in the text, of manipulation of the text’s forms of interaction,
requires a more acute understanding of the act of interpretation.
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Grassroots democratic exchange

Beyond the particular ways of understanding interactivity that flow from the four methodologies we have discussed, there lies another,
more diffuse yet extremely powerful, discourse about interactivity that is so pervasive as to have become taken for granted. Within this
usage ‘interactive’ equals automatically better — better than passive, and better than just ‘active’ by virtue of some implied reciproc-
ity. This diffuse sense of the virtue of interactivity also has a social and cultural history, dating from the late 1960s and early 1970s. In
this history, democratising challenges to established power systems were led by constant calls for dialogue and increased lateral, rather
than vertical and hierarchical, communications as a way of supporting social progress. This ideological attack on one-way information
flows in favour of lateral or interactive social communications lay behind much of the radical alternative rhetorics of the period. A com-
munity arts and media group active in London through the 1970s and 1980s, under the name of ‘Interaction’, is characteristic of the
period in its analysis:

The problems of a pluralist urban society (and an over populated one dependent on machines as well) are very complex. Answers,
if there are any, lie in the ability to relate, to inform, to listen — in short the abilities of creative people.
(Berman 1973: 17)

The abilities to ‘relate’ and to ‘listen” are the skills of face-to-face dialogue and social interaction recast as a progressive force. This val-
orisation of social dialogue was ‘in the air’ in the early 1970s. It informed a radical critique of mainstream media which took root not
only in the burgeoning of alternative and community media practices of the period but also in early ideas about computer networking.
As was pointed out by Resource One, a community computing facility based in the Bay area of San Francisco:

Both the quantity and content of available information is set by centralised institutions - the press, TV, radio, news services, think
tanks, government agencies, schools and universities — which are controlled by the same interests which control the rest of the
economy. By keeping information flowing from the top down, they keep us isolated from each other. Computer technology has
thus far been used . . . mainly by the government and those it represents to store and quickly retrieve vast amounts of informa-
tion about huge numbers of people. . . . It is this pattern that convinces us that control over the flow of information is so crucial.

(Resource One Newsletter, 2 April 1974, p. 8)

This support for ‘democratic media’ is a kind of popular and latter-day mobilisation of ideas derived from the Frankfurt School, with
its criticisms of the role of mass media in the production of a docile population seduced by the pleasures of consumption and celebrity
(1.5.4). In this reading ‘interactive’ media are constructed as a potential improvement on passive media in that they appear to hold out
the opportunity for social and political communications to function in a more open and democratic fashion which more closely
approaches the ideal conditions of the public sphere.

We are now in a position to see that the idea of interactivity, as one of the primary ‘new’  1.5.4 The return of the

qualities of new media, comes to us as an automatic asset with a rich history. Yet, as we have
also seen, it is a term that carries the weight of a number of different, and contradictory, his-
tories. It may be possible to argue that it is precisely this lack of definition which makes it such
a suitable site for our investment in the idea of ‘the new’.

1.4 What kind of history?

14

| Love Lucy” and “Dallas”, FORTRAN and fax, computer networks, comsats, and mobile
telephones. The transformations in our psyches triggered by the electronic media thus far
may have been preparation for bigger things to come’ (Rheingold 1991: 387).

In 1.3 we posed a number of basic questions that need to be asked if critical studies of new
media are to proceed without being based upon too many assumptions about what we are

Frankfurt School critique in
the popularisation of new
media
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dealing with. We strongly suggested that asking these questions requires us to take an inter-
est in the available histories of older media. There is, however, another important reason why the
student of new media may need to pay attention to history. This is because, from their very
inception, new media have been provided with histories, some of which can be misleading.
From the outset, the importance of new media, and the kind of futures they would deliver,
has frequently been conceived as part of a historical unfolding of long-glimpsed possibilities.
As the quote above suggests, such accounts imply that history may only have been a prepa-
ration for the media technologies and products of our time. In other words, a historical
imagination came into play at the moment we began to strive to get the measure of new
media technologies. These historical perspectives are often strongly marked by paradoxically
old-fashioned ideas about history as a progressive process. Such ideas rapidly became pop-
ular and influential. There is little exaggeration in saying that, subsequently, a good deal of
research and argument in the early years of ‘new media studies’ has been concerned with
criticising these *histories’ and outlining alternative ways of understanding media change.

This section

While this book is not the place to study theories of history in any depth, a body of historical
issues now attaches itself to the study of new media. Some examples, and an idea of the crit-
ical issues they raise, are therefore necessary. In this section we first consider what are known
as teleological accounts of new media (1.4.1). The meaning of this term will become clearer
through the following discussion of some examples but, broadly, it refers to the idea that new
media are a direct culmination of historical processes. In this section, by taking an example
of work on the history of new media we seek to show that there can be no single, linear his-
torical narrative that would add to our understanding of all that ‘new media’ embraces.
Instead, we are clearly faced with a large number of intersecting histories. These are unlikely
to fall into a pattern of tributaries all feeding regularly and incrementally into a main stream. We
would be hard put to think, let alone prove, that all of the developments, contexts, agents and
forces that are involved in these histories had anything like a shared goal or purpose. We then
outline the approaches of some theorists of new media who, rejecting the idea that new
media can simply be understood as the utopian end point of progressive historical develop-
ment, seek alternative ways of thinking about the differences and the complex connections
between old and new media. In doing this we will consider how Michel Foucault’s influential
‘genealogical’ theory of history has found a place in studies of new media (1.4.1).

Lastly, we consider a view derived from modernist aesthetics, which argues that for a
medium to be genuinely new its unique essence has to be discovered in order for it to break
itself free from the past and older media (1.4.2). In questioning this idea we introduce a number
of examples in which new media are seen to recall the past, rather than break with it (1.4.3).

1.4.1 Teleological accounts of new media

From cave paintings to mobile phones

In a once popular and influential history of ‘virtual reality’, Howard Rheingold takes us to the
Upper Palaeolithic cave paintings of Lascaux, where 30,000 years ago, ‘primitive but effec-
tive cyberspaces may have been instrumental in setting us on the road to computerized world
building in the first place’ (Rheingold 1991: 379). He breathlessly takes his reader on a jour-
ney which has its destination in immersive virtual environments. En route we visit the origins
of Dionysian drama in ancient Greece, the initiation rites of the Hopi, Navajo, and Pueblo
tribes ‘in the oldest continuously inhabited human settlements in North America’, the virtual
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worlds of TV soap operas like I Love Lucy and Dallas, arriving at last to meet the interactive
computing pioneers of Silicon Valley, major US universities and Japanese corporations. In
Rheingold’s sweeping historical scheme, the cave painting appears to hold the seeds of the
fax machine, the computer network, the communications satellite and the mobile phone
(Rheingold 1991: 387)!

Few examples of this way of understanding how we came to have a new medium are as
mind-boggling in their Olympian sweep as Rheingold’s. But, as we shall see, other theorists
and commentators, often with more limited ambitions, share with him the project to under-
stand new media as the culmination or present stage of development of all human media
over time. When this is done, new media are placed at the end of a chronological list that
begins with oral communication, writing, printing, drawing and painting, and then stretches
and weaves its way through the image and communication media of the nineteenth and
twentieth centuries, photography, film, TV, video and semaphore, telegraphy, telephony and
radio. In such historical schemas there is often an underlying assumption or implication —
which may or may not be openly stated — that new media represent a stage of development
that was already present as a potential in other, earlier, media forms. A further example will
help us see how such views are constructed and the problems associated with them.

From photography to telematics: extracting some sense from teleologies

Peter Weibel, a theorist of art and technology, former director of Ars Electronica and now
director of a leading centre for new media art (ZKM, the Zentrum fir Kunst und
Medientechnologie, in Karlsruhe, Germany), offers an 8-stage historical model of the pro-
gressive development of technologies of image production and transmission which, having
photography as its first stage, spans 160 years (1996: 338-339).

Weibel notes that in 1839 the invention of photography meant that image making was
freed for the first time from a dependence upon the hand (this is Stage 1). Images were then
further unfixed from their locations in space by electronic scanning and telegraphy (Stage 2).
In these developments Weibel sees ‘the birth of new visual worlds and telematic culture’
(1996: 338).

Then, in Stages 3-5, these developments were ‘followed by’ film which further trans-
formed the image from something that occupied space to one that existed in time. Next, the
discovery of the electron, the invention of the cathode ray tube, and magnetic recording
brought about the possibility of a combination of film, radio, and television — and video was
born. At this stage, Weibel observes, ‘the basic conditions for electronic image production
and transfer were established’ (1996: 338).

In Stage 6, transistors, integrated circuits and silicon chips enter the scene. All previous
developments are now revolutionised as the sum of the historical possibilities of machine-
aided image generation are at last united in the multimedia, interactive computer. This newly
interactive machine, and the convergence of all other technological media within it, then join
with telecommunications networks and there is a further liberation as ‘matterless signs’
spread like waves in global space (Stage 7). A new era (first glimpsed at Stage 2) now dawns:
that of post-industrial, telematic civilisation.

So, Stage 7, Weibel’s penultimate stage, is that of interactive telematic culture, more or
less where we may be now at the end of the first decade of the twenty-first century. His final
Stage 8 tips us into the future, a stage ‘until now banished to the domain of science fiction’
but ‘already beginning to become a reality’ (1996: 339). This is the sphere of advanced sen-
sory technologies in which he sees the brain as directly linked to ‘the digital realm’ (ibid.).

Weibel clearly sees this history as progressive, one in which ‘Over the last 150 years the
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mediatisation and mechanisation of the image, from the camera to the computer have
advanced greatly’ (1996: 338). There is a direction, then, advancing toward the present and
continuing into the future, which is revealed by the changing character of our media over time.

As we look back over Wiebel’s eight stages we see that the ‘advances’ all concern the
increasing dematerialisation of images and visual signs, their separation from the material
vehicle which carries them. The final, culminating stage in this dynamic is then glimpsed: neu-
rological engineering which is about to usher in a direct interfacing of the brain with the
world — a world where no media, material or immaterial, exist. We have the end of media or,
as his title states, The World as Interface.

What kind of history is being told here?

e Each of Weibel's stages points to real technological developments in image media pro-
duction and transmission. These technologies and inventions did happen, did and do
exist.

e Moving out from the facts, he then offers brief assessments of what these developments
have meant for human communication and visual culture. In these assessments, the
insights of other media theorists show through.

e Qverall, Weibel organises his observations chronologically; the stages follow each other
in time, each one appearing to be born out of the previous one.

e There is an ultimate point of origin — photography. The birth of this image technology is
placed as a founding moment out of which the whole process unfolds.

e He finds alogic or a plot for his unfolding story — his sequential narrative of progress. This
is the story of the increasing automation of production and increasing separation of signs
(and images) from any physical vehicle that carries them.

This story is not without sense. But it is important to see that it is, in actuality, an argu-
ment. It is an organisation and integration of facts and ways of thinking about those facts.
Facts? Photography and then telecommunications were invented. Hard to contest. Ways of
thinking about the significance of those facts? Photography and telecommunications con-
verged to mean that reality (real, material, physically tangible space) disappeared. A dramatic
pronouncement that, at the very least, we may want to debate.

By selectively giving each fact a particular kind of significance (there are many others that
he could have found), Weibel is making a case. Although it is more focused than the exam-
ple we took from Rheingold’s ‘history’ of VR, it is basically similar in that an argument is made
in the form of a historical narrative. Within Weibel’s ‘history’ he foregrounds and makes us
think about some very important factors. Good, perceptive and well-researched stories have
always done this.

However, at the same time, there are some big problems with Weibel's account if we take
it as a credible historical account without asking further questions about its implications. This
is because he does not tell us why and how the apparent unfolding of events takes place.
What drives this march of media from machine-aided production of material images (pho-
tography) to the simulation of ‘artificial and natural worlds’, and even the coming simulation
of the ‘brain itself’? What, in this pattern of seamless evolution, has he detected? How was
the bloom of interactive ‘telematic civilisation’ always contained in the seed of photography?

Historical narratives of the kind that Rheingold and Weibel tell are forms of teleological
argument. These are arguments in which the nature of the past is explained as a preparation
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for the present. The present is understood as being prefigured in the past and is the culmi-
nation of it. Such arguments seek to explain how things are in terms of their ‘ends’ (their
outcomes or the purposes, aims and intentions that we feel they embody) rather than in prior
causes. There have been many versions of such teleological historical explanation, beginning
with those that saw the world as the outcome of God'’s design, through various kinds of sec-
ular versions of grand design, of cosmic forces, the unfolding of a world soul, through to
dialectical explanation in which the present state of things is traceable to a long historical
interplay of opposites and contradictions which inevitably move on toward a resolution.
Related, if slightly less deterministically teleological, versions of historical explanation think in
terms of history as a process of problem solving. Often a kind of relay race of great geniuses,
in which each one takes up the questions left by their predecessors and, in each case, it is
implied that the project is somehow communicated across and carried on over centuries of
time as the final answer is sought.

Such attempts to find a (teleo)logic in history were strong in the nineteenth century, par-
ticularly in Western Europe and North America. Here, a dominant sense of optimism and faith
in the progress of industry and science encouraged the view that history (as the growth, evo-
lution and maturing of human societies) was drawing to a close.

Operating over very different timescales, both Rheingold and Weibel continue to tell sto-
ries about the rise of new media by adopting a kind of historical perspective which is as old
as the hills. There is something of a paradox in the way in which new media have rapidly been
provided with histories of a rather naive and uncritical (we are tempted to say old-fashioned)
kind.

While we have stressed the importance of historical knowledge and research to under-
standing the contemporary field of new media, it does not, in our view, readily include these
kinds of teleology which can be highly misleading in their grand sweep and the way in which
they place new media, far too simply, as the end point of a long process of historical devel-
opment.

Seeing the limits of new media teleologies

We now look at a third and recent contribution to the history of new media. This is a histori-
cal overview, in which Paul Mayer identifies the ‘seminal ideas and technical developments’
that lead to the development of computer media and commmunication. He traces the key con-
cepts which lead from an abstract system of logic, through the development of calculating
machines, to the computer as a ‘medium’ which can ‘extend new possibilities for expres-
sions, communication, and interaction in everyday life’ (Mayer 1999: 321).

The important point for our present discussion is that as Mayer’s thorough historical out-
line of ‘pivotal conceptual insights’ proceeds, we can also see how other histories that are
quite distinct from that of the conceptual and technical development of computing itself are
entwined with the one he traces. At various points in his history, doors are opened through
which we glimpse other factors. These factors do not contribute directly to the development
of computer media, but they indicate how quite other spheres of activity, taking place for
other reasons, have played an essential but contingent part in the history of new media. We
will take two examples.

In the first section of his history Mayer traces the conceptual and practical leaps which
led to the building of the first mainframe computers in the 1940s. He begins his history with
the project of the late-seventeenth-century philosopher, Leibniz, to formulate a way of rea-
soning logically by matching concepts with numbers, and his efforts to devise a ‘universal
logic machine’ (Mayer 1999: 4). He then points to a whole range of other philosophical,
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mathematical, mechanical, and electronic achievements occurring in the 300-year period
between the 1660s and the 1940s. The history leads us to the ideas and practical experi-
ments in hypermedia carried out by Vannevar Bush and Ted Nelson (1.2.3) in the
mid-twentieth century. It is a history which focuses on that part of technological develop-
ment that involves envisioning: the capacity to think and imagine possibilities from given
resources.

Clearly, many of these achievements, especially the earlier ones, were not directed at
developing the computer as a medium as we would understand it. Such a use of the com-
puter was not part of the eighteenth- and nineteenth-century frame of reference: it was not
a conceivable or imaginable project. As Mayer points out, Leibniz had the intellectual and
philosophical ambitions of his period (the late seventeenth and early eighteenth centuries) as
one of the ‘thinkers who advanced comprehensive philosophical systems during the Age of
Reason’ with its interest in devising logical scientific systems of thought which had universal
validity (Mayer 1999: 4). Neither were our modern ideas about the interpersonal communi-
cations and visual-representational possibilities of the computer in view during the
nineteenth-century phase of the Industrial Revolution. At this time the interest in computing
was rooted in the need for calculation, ‘in navigation, engineering, astronomy, physics’ as the
demands of these activities threatened to overwhelm the human capacity to calculate. (This
last factor is an interesting reversal of the need that Vannevar Bush saw some 100 years later,
in the 1950s, for a machine and a system that would augment the human capacity to cope
with an overload of data and information [1.2.3].)

Hence, as we follow Mayer’s historical account of key figures and ideas in the history of
computing, we also see how the conceptual development of the modern computer as
medium took place for quite other reasons. At the very least these include the projects of
eighteenth-century philosophers, nineteenth-century industrialisation, trade and colonisation,
and an early twentieth-century need to manage statistics for the governance and control of
complex societies. As Mayer identifies, it is only in the 1930s when, alongside Turing’s con-
cept of ‘the universal machine’ which would automatically process any kind of symbol and
not just numbers, the moment arrives in which, ‘the right combination of concepts, technol-
ogy and political will colluded to launch the construction of machines recognisable today as
computers in the modern sense’ (1999: 9). In short, while Mayer traces a set of chronologi-
cal connections between ‘pivotal concepts’ in the history of computing, we are also led to
see:

1 That the preconditions were being established for something that was not yet conceived
or foreseen: the computer as a medium.

2 That even the conceptual history of computing, formally presented as a sequence of
ideas and experiments, implies that other histories impact upon that development.

To sum up, we are led to see that a major factor in the development of computer media
is the eventual impact of one set of technologies and practices — those of computing num-
bers — on other sets: these being social and personal practices of communication and aural,
textual and visual forms of representation. In short, a set of technological and conceptual
developments which were undertaken for one set of reasons (and even these, as we have
seen, were not stable and sustained, as the philosophical gave way to the industrial and the
commercial, and then the informational) have eventually come to transform a range of image
and communication media. It is also apparent that this happened in ways that were com-
pletely unlooked for. New image and communications media were not anticipated by the
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thinkers, researchers, technologists and the wider societies to which they belonged, during
the period between the eighteenth and the mid-twentieth century in which digital computing
develops (Mayer 1999).

If this first example begins to show how teleological accounts obscure and distort the real
historical contingency of computer media, our second example returns us to the greater his-
torical complexity of what are now called new media. Mayer’s focus is on the computer as a
medium itself; the symbol-manipulating, networked machine through which we communicate
with others, play games, explore databases and produce texts. Returning to our initial break-
down of the range of phenomena that new media refers to (1.1), we must remind ourselves
that this is not all that new media has come to stand for. Computer-mediated communication,
Mayer’s specific interest, is only one key element within a broader media landscape that
includes convergences, hybridisations, transformations, and displacements within and
between all forms of older media. These media, such as print, telecommunications, photog-
raphy, film, television and radio, have, of course, their own, and in some cases long, histories.
In the last decades of the twentieth century these histories of older media become precisely
the kinds of factors that began to play a crucial role in the development of computer media,
just as the demands of navigators or astronomers for more efficient means of calculating did
in the nineteenth.

This is a vital point as Mayer’s historical sketch of the conceptual development of the
computer ends, with Alan Kay and Adele Goldberg’s 1977 prototype for an early personal
computer named the ‘Dynabook’. He observes that the ‘Dynabook’ was conceived by its
designers as ‘a metamedium, or a technology with the broadest capabilities to simulate and
expand the functionality and power of other forms of mediated expression’ (Mayer 1999: 20).
Kay and Goldberg themselves make the point somewhat more directly when they write that
‘the computer, viewed as a medium itself, can be all other media’. In the late 1970s, Kay and
Goldberg’s vision of the media that the Dynabook would ‘metamediate’ was restricted to text,
painting and drawing, animation and music. (Subsequently, of course, with increased memory
capacity and software developments, the ‘other media’ forms which the computer ‘can be’
would include photography, film, video and TV.)

On the face of it, this seems simple enough. What Kay and Goldberg are saying is that the
computer as a ‘medium’ is able to simulate other media. However, both they and Mayer, in
his history, seem to assume that this is unproblematic. As Mayer puts it, one of the great
things about the Dynabook as a prototype computer medium, is that it is an ‘inspiring reali-
sation of Leibniz’s generality of symbolic representation’ (1999: 21) due to its ability to reduce
all signs and languages — textual, visual, aural — to a binary code (1.2.1). It does a great deal
more besides, of course: it ‘expand[s] upon the functionality and power of other forms of
mediated expression’ (1999: 20). However, this convergence and interaction of many previ-
ously separate media actually makes the picture far more complicated. We have to remind
ourselves that this range of ‘old’ media, that the computer carries and simulates, have in turn
their own histories. Ones which parallel, and in some cases are far older than that of the
computer.

The media which the computer ‘simulates and expands’ are also the result of conceptual
and technical, as well as cultural and economic, histories which have shaped them in certain
ways. In an expanded version of Mayer’s history, space would need to be made for the ways
in which these traditional media forms contributed to thinking about the Dynabook concept
itself. For, if we are to understand the complex forms of new media it is not enough to think
only in terms of what the computer might have offered to do for ‘other forms of mediated
expression’ but also to ask how these other media forms shaped the kind of ‘metamediating’
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that Goldberg and Kay envisaged. The universal symbol-manipulating capacity of the com-
puter could not, by itself, determine the forms and aesthetics of the computer medium. This
is because the very media that the computer (as medium) incorporates (or metamediates) are
not neutral elements: they are social and signifying practices. We would want to know, for
instance, what the outcomes of other histories — the conventions of drawing, the genres of
animation, the trust in photographic realism, the narrative forms of text and video, and the lan-
guages of typography and graphic design, etc. — brought to this new metamedium. These
are, in fact, the very issues which have come to exercise practitioners and theorists of new
media, and which the various parts of this book discuss.

Foucault and genealogies of new media
A widely read theorist of new media, Mark Poster, has suggested:

The question of the new requires a historical problematic, a temporal and spatial framework
in which there are risks of setting up the new as a culmination, telos or fulfilment of the old,
as the onset of utopia or dystopia. The conceptual problem is to enable a historical dif-
ferentiation of old and new without initialising a totalising narrative. Foucault’s proposal of
a genealogy, taken over from Nietzsche, offers the most satisfactory resolution.

(Poster 1999: 12)

In this way, Poster sums up the problems we have been discussing. How do we envisage the
relationship of new and old media over time, sequentially, and in space (what kind of co-
existence or relationship with each other and where?) without assuming that new media bring
old media to some kind of concluding state for good or bad? How do we differentiate
between them without such sweeping, universalising schemas as we met above? Foucault’s
concept of genealogy is his answer.

Jay Bolter and Richard Grusin introduce their book on new media, entitled Remediation,
with an explicit acknowledgement of their debt to Foucault’'s method:

The two logics of remediation have a long history, for their interplay defines a genealogy that
dates back at least to the Renaissance and the invention of linear perspective. Note 1: Our
notion of genealogy is indebted to Foucault’s, for we too are looking for historical affiliations
or resonances, and not of origins. Foucault . . . characterised genealogy as ‘an examination
of descent’, which ‘permits the discovery, under the unique aspect of a trait or a concept of
the myriad events through which — thanks to which, against which — they were formed’.
(Bolter and Grusin 1999: 21)

How does an idea or a practice, which for Bolter and Grusin is the concept and practice of
remediation (the way that one medium absorbs and transforms another), reach us (descend)?
What multiple factors have played a part in shaping that process?

We should note that Poster is particularly keen to avoid thinking of history as a process
with a ‘culmination’ and end point. Bolter and Grusin, like Foucault, are not interested in the
origins of things. They are not interesting in where things began or where they finished. They
are interested in ‘affiliations’ (the attachments and connections between things) and ‘reso-
nances’ (the sympathetic vibrations between things). They want to know about the ‘through’
and ‘against’ of things. Instead of images of linear sequences and chains of events we need
to think in terms of webs, clusters, boundaries, territories, and overlapping spheres as our
images of historical process.
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Conceptual/technical history of computing
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1.6 A simple model of the complex of histories ‘through’ and ‘against” which new media emerge.

Theorists of new media seeking alternative ways of thinking about the differences and the
complex connections between old and new media have drawn upon the influential ‘genealog-
ical’ theory of history, as argued and put into practice in a number of major works of cultural
history by the philosopher-historian Michel Foucault. It is a historical method which offers the
possibility of thinking through new media’s relationship to the past while avoiding some of the
problems we have met above. In doing this, theorists of new media are following in the foot-
steps of other historians of photography, film, cinema and visual culture such as John Tagg
(1998), Jonathan Crary (1993) and Geoffrey Batchen (1997) who have used what has
become known as a ‘Foucauldian’ perspective.
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1.4.2 New media and the modernist concept of progress

the full aesthetic potential of this medium will be realised only when computer artists come
to the instrument from art rather than computer science . . . Today the kind of simulation
envisioned . . . requires a $10 million Cray-1 supercomputer, the most powerful computer
in the world . . . [T]he manufacturers of the Cray-1 believe that by the early 1990s com-
puters with three-fourths of its power will sell for approximately $20,000 less than the cost
of a portapak and editing system today . . . [Flinally accessible to autonomous individuals,
the full aesthetic potential of computer simulation will be revealed, and the future of cine-
matic languages . . . will be rescued from the tyranny of perceptual imperialists and placed
in the hands of artists and amateurs.

(Youngblood 1999: 48)

In the name of ‘progress’ our official culture is striving to force the new media to do the
work of the old.
(McLuhan and Fiore 1967a: 81)

In order to conceive a properly genealogical account of new media histories we need not only
to take account of the particular teleologies of technohistory above but also the deeply
embedded experience of modernism within aesthetics.

Commentators on new media, like Gene Youngblood, frequently refer to a future point
in time when their promise will be realised. Thought about new media is replete with a
sense of a deferred future. We are repeatedly encouraged to await the further development
of the technologies which they utilise. At times this takes the simple form of the ‘when we
have the computing power’ type of argument. Here, the present state of technological
(under)development is said to constrain what is possible and explains the gap between the
potential and actual performance (see for example, our discussion of virtual reality, 2.1) .

Related to views of this kind, there are some which embody a particular kind of theory
about historical change. It is not technological underdevelopment per se that is blamed for
the failure of a new medium to deliver its promise; rather, the culprit is seen to be ingrained
cultural resistance. Here, the proposal is that in their early phases new media are bound to
be used and understood according to older, existing practices and ideas, and that it is largely
such ideological and cultural factors that limit the potential of new media. (See also 1.6.) The
central premiss here is that each medium has its own kind of essence; that is, some unique
and defining characteristic or characteristics which will, given time and exploration, be clearly
revealed. As they are revealed the medium comes into its own. This kind of argument adds
ideas about the nature of media and culture to the simpler argument about technological
underdevelopment.

Such a view has quite a long history itself, as will be seen in the example from the pio-
neering writer on ‘expanded’ cinema, Gene Youngblood, quoted at the beginning of this
section. Writing in 1984, in an essay on the then emerging possibilities of digital video and
cinema (in Druckery 1999), he looks forward to the 1990s when he foresees affordable com-
puters coming to possess the kind of power that, at his time of writing, was only to be found
in the $10 million Cray-1 mainframe supercomputer. Then, in a clear example of the mod-
ernist argument that we have outlined, he adds that we must also look forward to the time
when the “full aesthetic potential of the computer simulation will be revealed’, as it is rescued
from ‘the tyranny of perceptual imperialists’ (in Druckery 1999: 48). Such imperialists being,
we can assume, those scientists, artists and producers who impose their old habits of vision
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and perception upon the new media (see 2.3).

In a more recent example, Steve Holzmann (1997: 15) also takes the view that most exist-
ing uses of new media fail to ‘exploit those special qualities that are unique to digital worlds’.
Again, this is because he sees them as having as yet failed to break free of the limits of ‘exist-
ing paradigms’ or historical forms and habits. He, too, looks forward to a time when new
media transcend the stage when they are used to fulfil old purposes and when digital media’s
‘unique qualities’ come to ‘define entirely new languages of expression’.

As Bolter and Grusin have argued (1999: 49-50), Holzmann (and Youngblood before him
in our other example) represent the modernist viewpoint. They believe that for a medium to
be significantly new it has to make a radical break with the past.

A major source of such ideas is to be found in one of the seminal texts of artistic mod-
ernism: the 1961 essay ‘Modernist Painting’ by art critic and theorist Clement Greenberg.
Although the new, digital media are commonly understood as belonging to a postmodern
period, in which the cultural projects of modernism are thought to have been superseded,
Greenbergian ideas have continued to have a considerable pull on thinking about new media.
Clearly, the point of connection is between the sense that new media are at the cutting edge
of culture, that there is an opening up of new horizons and a need for experimentation, and
the ideology of the earlier twentieth-century artistic avant-garde movements in painting, pho-
tography, sculpture, film and video.

We meet these modernist ideas whenever we hear talk of the need for new media to
break clear of old habits and attitudes, the gravity field of history and its old thought patterns
and practices. It is also present when we hear talk about the essential characteristics of new
media; when the talk is of the distinctive essence of ‘digitality’ as against the ‘photographic’,
the ‘“filmic’ or the ‘televisual’ (1.2).

Greenberg himself did not think that modern art media should or could break with the
past in any simple sense. But he did think they should engage in a process of clarifying and
refining their nature by not attempting to do what was not proper to them. This process of
refinement included ditching old historical functions that a medium might have served in the
past. Painting was the medium that interested him in particular, and his efforts were part of
his search to identify the importance of the painting in an age of mechanical reproduction —
the age of the then relatively ‘new’ media of photography and film. He argued that painting
should rid itself of its old illustrative or narrative functions to concentrate on its formal pat-
terning of colour and surface. Photography was better suited to illustrative work and showed
how it was not, after all, appropriate to painting. Painting could now realise its true nature.

Greenberg also made his arguments in the mid-twentieth-century context of a critique of
the alienating effects of capitalism on cultural experience. He shared with other critics the view
that the heightened experiences that art had traditionally provided were being eroded and
displaced by a levelling down to mere ‘entertainment’ and popular kitsch. He argued that the
arts could save their higher purpose from this fate ‘by demonstrating that the kind of expe-
rience they provided was valuable in its own right and not obtained from any other kind of
activity’ (Greenberg 1961, in Harrison and Wood 1992: 755). He urged that this could be
done by each art determining, ‘through the operations peculiar to itself, the effects peculiar
and exclusive to itself’ (ibid.). By these means each art would exhibit and make explicit ‘that
which was unique and irreducible’ to it (ibid.). The task of artists, then, was to search for the
fundamental essence of their medium, stripping away all extraneous factors and borrowings
from other media. It is often thought that this task now falls to new media artists and forward-
looking experimental producers.

However, the manner in which a new medium necessarily adopts, in its early years, the
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conventions and ‘languages’ of established media is well known. There is the case of the
early photographers known as the Pictorialists, who strove to emulate the aesthetic qualities
of painting, seeing these as the standards against which photography as a medium had to
be judged. In Youngblood’s terms they would be examples of ‘perceptual imperialists’ who
acted as a brake on the exploration of the radical representational possibilities afforded by
photography as a new medium. Similarly, it is well known that early cinema adopted the con-
ventions of the theatre and vaudeville, and that television looked for its forms to theatre,
vaudeville, the format of the newspaper, and cinema itself.

As we have seen, Bolter and Grusin’s theory of ‘remediation’ (1999) deploys a
Foucauldian historical perspective to argue against the ‘comfortable modernist rhetoric’ of
authentic media ‘essences’ and ‘breaks with the past’ that we have discussed here. They
follow McLuhan’s insight that ‘the content of a medium is always another medium’ (1999: 45).
They propose that the history of media is a complex process in which all media, including
new media, depend upon older media and are in a constant dialectic with them (1999: 50).
Digital media are in the process of representing older media in a whole range of ways, some
more direct and ‘transparent’ than others. At the same time, older media are refashioning
themselves by absorbing, repurposing, and incorporating digital technologies. Such a
process is also implied in the view held by Raymond Williams, whose theory of media change
we discuss fully later (1.6.3). Wiliams argues that there is nothing inherent in the nature of a
media technology that is responsible for the way a society uses it. It does not, and cannot,
have an ‘essence’ that would inevitably create ‘effects peculiar and exclusive to itself’. In a
closely argued theory of the manner in which television developed, he observes that some 20
years passed before, ‘new kinds of programme were being made for television and there
were important advances in the productive use of the medium, including . . . some kinds of
original work” (Williams 1974: 30). Productive uses of a new medium and original work in
them are not precluded, therefore, by recognising their long-term interplay with older media.

We need, then, to ask a number of questions of the modernist and avant-garde calls for
new media to define itself as radically novel. Do media proceed by a process of ruptures or
decisive breaks with the past? Can a medium transcend its historical contexts to deliver an
‘entirely new language’? Do, indeed, media have irreducible and unique essences (which is
not quite the same as having distinguishing characteristics which encourage or constrain the
kind of thing we do with them)? These seem to be especially important questions to ask of
new digital media which, in large part, rely upon hybrids, convergences and transformations
of older media.

1.4.3 The return of the Middle Ages and other media archaeologies

This section looks at yet another historicising approach to new media studies; here, however,
insights from our encounters with new media are drawn upon to rethink existing media his-
tories. Such revisions imply a view of history that is far from teleological, or a basis in the belief
in inevitable ‘progress’. Unlike the previous examples we turn here to a kind of historical think-
ing that neither looks at new media as the fulfiment of the recent past nor does it assume a
future time in which new media will inevitably transcend the old. Rather, it is suggested that
certain uses and aesthetic forms of new media significantly recall residual or suppressed intel-
lectual and representational practices of relatively, and in some cases extremely, remote
historical periods. In the context of his own argument against ‘sequential narratives’ of
change in image culture, Kevin Robins observes that:
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It is notable that much of the most interesting discussion of images now concerns not dig-
ital futures but, actually, what seemed until recently to be antique and forgotten media (the
panorama, the camera obscura, the stereoscope): from our postphotographic vantage
point these have suddenly acquired new meanings, and their reevaluation now seems
crucial to understanding the significance of digital culture.

(Robins 1996: 165)

The ludic: cinema and games

A major example of this renewed interest in ‘antique’ media is in the early cinema of circa
1900-1920 and its prehistory in mechanical spectacles such as the panorama. Its source
is in the way the structures, aesthetics and pleasures of computer games are being seen to
represent a revival of qualities found in that earlier medium. It is argued that this ‘cinema of
attractions’ was overtaken and suppressed by what became the dominant form of narrative
cinema, exemplified by classical Hollywood in the 1930s-1950s. Now, at the beginning of the
twenty-first century, changes in media production and in the pleasures sought in media con-
sumption, exemplified in the form of the computer game and its crossovers with special
effects ‘blockbuster’ cinema, indicate a return of the possibilities present in early cinema.
These ideas and the research that supports them are discussed in more detail later (see 2.7).
What is significant in the context of this section is the way that noticing things about new
media has led some of its theorists to find remarkable historical parallels which cannot be
contained within a methodology of technological progress, but rather of loss, suppression or
marginalisation, and then return.

Rhetoric and spatialised memory

Benjamin Woolley, writing about Nicholas Negroponte’s concept of ‘spatial data manage-
ment’, exemplified in computer media’s metaphorical desktops, and simulated 3D working
environments, draws a parallel with the memorising strategies of ancient preliterate, oral cul-
tures. He sees the icons and spaces of the computer screen recalling the ‘mnemonic’
traditions of classical and medieval Europe. Mnemonics is the art of using imaginary spaces
or ‘memory palaces’ (spatial arrangements, buildings, objects, or painted representations of
them) as aids to remembering long stories and complex arguments (Woolley 1992: 138-149).
Similarly, with a focus on computer games, Nickianne Moody (1995) traces a related set of
connections between the forms and aesthetics of role play games, interactive computer
games and the allegorical narratives of the Middle Ages.

Edutainment and the eighteenth-century Enlightenment

Barbara Maria Stafford observes that with the increasingly widespread use of interactive com-
puter graphics and educational software packages we are returning to a kind of ‘oral-visual
culture’ which was at the centre of European education and scientific experiment in the early
eighteenth century (1994: xxv). Stafford argues that during the later eighteenth century, and
across the nineteenth, written texts and mass literacy came to be the only respectable and
trustworthy media of knowledge and education. Practical and the visual modes of enquiry,
experiment, demonstration and learning fell into disrepute as seductive and unreliable. Now,
with computer animation and modelling, virtual reality, and even email (as a form of discus-
sion), Stafford sees the emergence of a ‘new vision and visionary art-science’, a form of visual
education similar to that which arose in the early eighteenth century, ‘on the boundaries
between art and technology, game and experiment, image and speech’ (ibid.). However, she
argues, in order for our culture to guide itself through this ‘electronic upheaval’ (ibid.) we will
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need ‘to go backward in order to go forward’, in order to ‘unearth a past material world that
had once occupied the centre of a communications network but was then steadily pushed
to the periphery’ (ibid.: 3).

Stafford’s case is more than a formal comparison between two periods when the oral,
visual and practical dominate over the literary and textual. She also argues that the use of
images and practical experiments, objects and apparatuses, that characterised early
Enlightenment education coincided with the birth of middle-class leisure and early forms of
consumer culture (1994: xxi). Stafford also suggests that our late twentieth- and early twenty-
first-century anxieties about ‘dumbing down’ and ‘edutainment’ are echoed in
eighteenth-century concerns to distinguish authentic forms of learning and scientific demon-
stration from quackery and charlatanism. Her argument, overall, is that the graphic materials
of eighteenth-century education and scientific experiment were the ‘ancestors of today’s
home- and place-based software and interactive technology’ (ibid.: xxiii).

In each of these cases, history is not seen simply as a matter of linear chronology or uni-
linear progress in which the present is understood mainly as the superior development of the
immediate past; rather, short-circuits and loops in historical time are conceived. Indeed, it
chimes with the postmodern view that history (certainly social and cultural history) as a con-
tinuous process of progressive development has ceased. Instead, the past has become a
vast reservoir of styles and possibilities that are permanently available for reconstruction and
revival. The most cursory glance at contemporary architecture, interior design and fashion will
show this process of retroactive culture recycling in action.

We can also make sense of this relation between chronologically remote times and the
present through the idea that a culture contains dominant, residual, and emergent elements
(Willams 1977: 121-127). Using these concepts, Williams argues that elements in a culture
that were once dominant may become residual but do not necessarily disappear. They
become unimportant and peripheral to a culture’s major concerns but are still available as
resources which can be used to challenge and resist dominant cultural practices and values
at another time. We might note, in this connection, how cyber-fiction and fantasy repeatedly
dresses up its visions of the future in medieval imagery. The future is imagined in terms of the
past. As Moody puts it:

Much fantasy fiction shares a clearly defined quasi-medieval diegesis. One that fits snugly
into Umberto Eco’s categorisation of the ‘new middle ages’ . . . For Eco it would be entirely
logical that the ‘high tech’ personal computer is used to play dark and labyrinthine games
with a medieval diegesis.

(Moody 1995: 61)

For Robins, the significance of these renewed interests in the past, driven by current
reflections on new media, is that they allow us to think in non-teleological ways about the past
and to recognise what ‘modern culture has repressed and disavowed’ (1996: 161) in its over-
riding and often exclusive or blind concern for technological rationalism. The discovery of the
kind of historical precedents for new media which our examples stand for, may, in his terms,
be opportunities for grasping that new media are not best thought of as the narrow pinnacle
of technological progress. Rather, they are evidence of a more complex and richer co-
existence of cultural practices that the diverse possibilities of new media throw into fresh relief.
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1.4.4 A sense of déja vu

The utopian, as well as dystopian, terms in which new media have been received have
caused several media historians to record a sense of déja vu, the feeling that we have been
here before. In particular, the quite remarkable utopian claims made for earlier new media
technologies such as photography and cinema have been used to contextualise the wide-
spread technophilia of the last fifteen or so years (e.g. Dovey 1995: 111). So, the history in
question this time is not that of the material forerunners of new image and communication
media themselves but of the terms in which societies responded to and discussed earlier
‘media revolutions’. This is discussed more fully later (1.5).

Two kinds of historical enquiry are relevant here. The first is to be found in the existing
body of media history, such as: literacy (Ong 2002), the printing press (Eisenstein 1979), the
book (Chartier 1994), photography (Tagg 1998), film and television (Wiliams 1974). These
long-standing topics of historical research provide us with detailed empirical knowledge of
what we broadly refer to as earlier ‘media revolutions’. They also represent sustained efforts
to grasp the various patterns of determination, and the surprising outcomes of the introduc-
tions, over the long term, of new media into particular societies, cultures and economies.
While it is not possible to transfer our understanding of the ‘coming of the book’ or of ‘the
birth of photography’ directly and wholesale to a study of the cultural impact of the computer,
because the wider social context in which each occurs is different (1.5), such studies provide
us with indispensable methods and frameworks to guide us in working out how new tech-
nologies become media, and with what outcomes.

Second, a more recent development has been historical and ethnographic research into
our imaginative investment in new technologies, the manner in which we respond to their
appearance in our lives, and the ways in which the members of a culture repurpose and sub-
vert media in everyday use (regardless of the purposes which their inventors and developers
saw for them). This is also discussed more fully in (1.5), where we deal with the concept of
the ‘technological imaginary’(1.5.2).

1.4.5 Conclusion

Paradoxically, then, it is precisely our sense of the ‘new’ in new media which makes history
so important — in the way that something so current, rapidly changing and running toward the
future also calls us back to the past. This analytic position somewhat challenges the idea that
new media are ‘postmodern’ media; that is, media that arise from, and then contribute to, a
set of socio-cultural developments which are thought to mark a significant break with history,
with the ‘modern’ industrial period and its forerunner in the eighteenth-century age of
Enlightenment. We have seen that thinking in terms of a simple separation of the present and
the recent past (the postmodern) from the ‘modern’ period may obscure as much as it
reveals about new media. We have argued instead for a history that allows for the continua-
tion of certain media traditions through ‘remediation’, as well as the revisiting and revival of
suppressed or disregarded historical moments in order to understand contemporary devel-
opments. Our review of (new) media histories is based in the need to distinguish between
what may be new about our contemporary media and what they share with other media, and
between what they can do and what is ideological in our reception of new media. In order to
be able to disregard what Langdon Winner (1989) has called ‘mythinformation’ we have
argued that history has never been so important for the student of media.
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1.5 Who was dissatisfied with old media?

We live in this very weird time in history where we’re passive recipients of a very immature,
noninteractive broadcast medium. Mission number one is to kill TV.
(Jaron Lanier, quoted in Boddy 1994: 116)

Photographers will be freed from our perpetual restraint, that of having . . . to record the
reality of things . . . freed at last from being the mere recorders of reality, our creativity will
be given free rein.

(Laye, quoted in Robins 1991: 56)

1.5.1 The question

The question that forms the title of this section is asked in order to raise a critical issue — what
were the problems to which new communications media are the solutions? We might, of
course, say that there were none. ‘New’ media were simply that — ‘new’ — in themselves and
have no relation to any limits, shortcomings, or problems that might have been associated
with ‘old” media. But, the two quotes above, one referring to television and the other to pho-
tography, can stand for many other views and comments that strongly suggest that they do.

In thinking about such a question we will find ourselves considering the discursive frame-
works that establish the conditions of possibility for new media. This in turn will allow us to
look at some of the ways in which previously ‘new’ media have been considered in order to
understand the discursive formations present in our contemporary moment of novelty.

In the rumours and early literature about the coming of multimedia and virtual reality, and
as soon as new media forms themselves began to appear, they were celebrated as over-
coming, or at least as having the promise to overcome, the negative limits and even the
oppressive features of established and culturally dominant analogue media. As the above
statements about television and photography imply, in the reception of new media there was,
and still is, an implication that we needed them in order to overcome the limits of the old.

On this basis it could seem reasonable to ask whether media were in such bad odour in
pre-digital days, that a mass of criticism and dissatisfaction formed a body of pressure such
that something better was sought. Or, alternatively, we might ask whether ideas about the
superiority of new media are merely retrospective projections or post-hoc rationalisations of
change; simply a case of wanting to believe that what we have is better than what went
before.

However, these questions are too reductive to arrive at an understanding of how our per-
ceptions and experiences of new media are framed. In order to arrive at a better explanation,
this section considers how the development and reception of new media have been shaped
by two sets of ideas. First, the socio-psychological workings of the ‘technological imaginary’;
second, earlier twentieth-century traditions of media critique aimed at the ‘mass’ broadcast
media and their perceived social effects. We will be interested in these traditions to the extent
that they are picked up and used in the evaluation of new media.

1.5.2 The technological imaginary

The phrase the ‘technological imaginary’, as it is used in critical thought about cinema in the
first place (De Lauretis et al. 1980) and now new media technologies, has roots in psycho-
analytic theory. It has migrated from that location to be more generally used in the study of
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culture and technology. In some versions it has been recast in more sociological language
and is met as a ‘popular’ or ‘collective’ imagination about technologies (Flichy 1999). Here,
tendencies that may have been originally posited (in psychoanalytical theory) as belonging to
individuals are also observed to be present at the level of social groups and collectivities.
However, some of the specific charge that the word has in psychoanalytic theory needs to be
retained to see its usefulness. The French adjective imaginaire became a noun, a name for a
substantive order of experience, the imaginaire, alongside two others — the ‘real’ and the
‘symbolic’ —in the psychoanalytic theories of Jacques Lacan. After Lacan, imaginaire or the
English ‘imaginary’ does not refer, as it does in everyday use, to a kind of poetic mental fac-
ulty or the activity of fantasising (Ragland-Sullivan 1992: 173-176). Rather, in psychoanalytic
theory, it refers to a realm of images, representations, ideas and intuitions of fulfiment, of
wholeness and completeness that human beings, in their fragmented and incomplete selves,
desire to become. These are images of an ‘other’ — an other self, another race, gender, or sig-
nificant other person, another state of being. Technologies are then cast in the role of such
an ‘other’. When applied to technology, or media technologies in particular, the concept of a
technological imaginary draws attention to the way that (frequently gendered) dissatisfactions
with social reality and desires for a better society are projected onto technologies as capa-
ble of delivering a potential realm of completeness.

This can seem a very abstract notion. The Case studies in this section show how, in dif-
ferent ways, new media are catalysts or vehicles for the expression of ideas about human
existence and social life. We can begin to do this by reminding ourselves of some typical
responses to the advent of new media and by considering the recurring sense of optimism
and anxiety that each wave of new media calls up.

As a new medium becomes socially available it is necessarily placed in relation to a cul-
ture’s older media forms and the way that these are already valued and understood. This is
seen in expressions of a sense of anxiety at the loss of the forms that are displaced. Well-
known examples of this include the purist fears about the impact of photography on painting
in the 1840s, and of television and then video on cinema in the 1970s. More recently, regret
has been expressed about the impact of digital imaging on photography (Ritchen 1990) and
graphics software on drawing and design as they moved from the traditional craft spaces of
the darkroom and the drawing board to the computer screen. In terms of communication
media this sense of loss is usually expressed in social, rather than aesthetic or craft terms. For
instance, during the last quarter of the nineteenth century it was feared that the telephone
would invade the domestic privacy of the family or that it would break through important set-
tled social hierarchies, allowing the lower classes to speak (inappropriately) to their ‘betters’
in ways that were not permitted in traditional face-to-face encounters (Marvin 1988). (See
Case study 1.5.) Since the early 1990s, we have seen a more recent example in the wide-
spread shift that has taken place between terrestrial mail and email. Here anxieties are
expressed, by some, about the way that email has eradicated the time for reflection that was
involved in traditional letter writing and sending leading to notorious email ‘flaming’ and intem-
perate exchanges (see also Case study 1.2).

Conversely, during the period in which the cultural reception of a new medium is being
worked out, it is also favourably positioned in relation to existing media. The euphoric cele-
bration of a new medium and the often feverish speculation about its potential is achieved,
at least in part, by its favourable contrast with older forms. In their attempts to persuade us
to invest in the technology advertisers often use older media as an ‘other’ against which the
‘new’ is given an identity as good, as socially and aesthetically progressive. This kind of com-
parison draws upon more than the hopes that a culture has for its new media, it also involves
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its existing feelings about the old (Robins 1996).

Traditional chemical photography has played such a role in recent celebrations of digital
imaging (see Lister 1995; Robins 1995), as has television in the talking-up of interactive
media. Before the emergence and application of digital technologies, TV, for instance, was
widely perceived as a ‘bad object’ and this ascription has been important as a foil to cele-
brations of interactive media’s superiority over broadcast television (Boddy 1994; see also
Case study 1.5). Television is associated with passivity, encapsulated in the image of the TV
viewer as an inert ‘couch potato’ subject to its ‘effects’, while the interactive media ‘user’
(already a name which connotes a more active relation to media than does ‘viewer’) conjures
up an image of someone occupying an ergonomically designed, hi-tech swivel chair, alert and
skilled as they ‘navigate’ and make active choices via their screen-based interface. Artists,
novelists, and technologists entice us with the prospect of creating and living in virtual worlds
of our own making rather than being anonymous and passive members of the ‘mass’ audi-
ence of popular television. As a broadcast medium, TV is seen as an agent for the
transmission of centralised (read authoritarian or incontestable) messages to mass audi-
ences. This is then readily compared to the new possibilities of the one-to-one, two-way,
decentralised transmissions of the Internet or the new possibilities for narrowcasting and
interactive TV. Similar kinds of contrast have been made between non-linear, hot-linked,
hypertext and the traditional form of the book which, in this new comparison, becomes ‘the
big book’ (like this one), a fixed, dogmatic text which is the prescriptive voice of authority.

So, a part of understanding the conditions in which new media are received and evalu-
ated involves (1) seeing what values a culture has already invested in old media, and this may
involve considering whose values these were, and (2) understanding how the concrete
objects (books, TV sets, computers) and the products (novels, soap operas, games) of par-
ticular media come to have good or bad cultural connotations in the first place (see Case
studies 1.5, 1.6). In order to do this we first consider how apparent the technological imag-
inary is in the ways we talk and write about media.

1.5.3 The discursive construction of new media

It is essential to realise that a theory does not find its object sitting waiting for it in the
world: theories constitute their own objects in the process of their evolution. ‘Water’ is not
the same theoretical object in chemistry as it is in hydraulics — an observation which in no
way denies that chemists and engineers alike drink, and shower in, the same substance.

(Burgin 1982: 9)

Victor Burgin offers this example of the way that the nature of a common object of concern —
water — will be differently understood according to the specific set of concepts which are used
to study it. A key argument of post-structuralist theory is that language does not merely
describe a pre-given reality (words are matched to things) but that reality is only known
through language (the words or concepts we possess lead us to perceive and conceive the
world in their terms). Language, in this sense, can be thought of as operating as micro-
scopes, telescopes and cameras do — they produce certain kinds of images of the world;
they construct ways of seeing and understanding. Elaborated systems of language (conver-
sations, theories, arguments, descriptions) which are built up or evolved as part of particular
social projects (expressing emotion, writing legal contracts, analysing social behaviour, etc.)
are called discourses. Discourses, like the words and concepts they employ, can then be said
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to construct their objects. It is in this sense that we now turn to the discursive construction
of new media as it feeds (frames, provides the resources for) the technological imagination.

In sections 1.3 and 1.4 we considered some ways in which histories of media form part
of our contemporary responses to new media. On meeting the many claims and predictions
made for new media, media historians have expressed a sense of déja vu — of having ‘seen
this’ or ‘been here’ before (Gunning 1991). This is more than a matter of history repeating
itself. This would amount to saying that the emergence and development of each new
medium occurs and proceeds technologically and socio-economically in the same way, and
that the same patterns of response are evident in the members of the culture who receive,
use and consume it. There are, indeed, some marked similarities of this kind, but it would be
too simple to leave the matter there. To do this would simply hasten us to the ‘business as
usual’ conclusion which we have rejected as conservative and inadequate (1.1 and 1.3). More
importantly, it would be wrong. For, even if there are patterns that recur in the technological
emergence and development of new media technologies, we have to recognise that they
occur in widely different historical and social contexts. Furthermore, the technologies in ques-
tion have different capacities and characteristics.

For example, similarities are frequently pointed out between the emergence of film tech-
nology and the search for cinematic form at the end of the nineteenth century and that of
multimedia and VR at the end of the twentieth century. However, fim and cinema entered a
world of handmade images and early kinds of still photographic image (at that time, a difficult
craft), of venue-based, mechanically produced theatrical spectacles in which the ‘movement’
and special effects on offer were experienced as absolutely novel and would seem primitive
by today’s standards. There was no broadcasting, and even the telephone was a novel appa-
ratus. And, of course, much wider factors could be pointed to: the state of development of
mass industrial production and consumer culture, of general education, etc. The world into
which our new media have emerged is very different; it has seen a hundred years of increas-
ingly pervasive and sophisticated technological visual culture (Darley 1991).

It is a world in which images, still and moving, in print and on screens, are layered so
thick, are so intertextual, that a sense of what is real has become problematic, buried under
the thick sediment of its visual representations. New media technologies which emerge into
this context enter an enormously complex moving image culture of developed genres, signi-
fying conventions, audiences with highly developed and ‘knowing’ pleasures and ways of
‘reading’ images, and a major industry and entertainment economy which is very different
from, even if it has antecedents in, that of the late nineteenth century.

What then gives rise to the sense of déja vu mentioned above? It is likely that it does not
concern the actual historical repetition of technologies or mediums themselves — rather, it is
a matter of the repetition of deeply ingrained ways in which we think, talk, and write about
new image and communication technologies. In short, their discursive construction.
Whatever the actual and detailed paths taken by a new media technology in its particular his-
torical context of complex determinations (the telephone, the radio, TV, etc.) it is a striking
matter of record that the responses of contemporaries (professionals in their journals, jour-
nalists, academic and other commentators) are cast in uncannily similar terms (Marvin 1988;
Spiegel 1992; Boddy 1994).

In noticing these things, the experience of loss with the displacement of the old, the simul-
taneous judgement of the old as limited, and a sense of repetition in how media and
technological change is talked and written about, we are ready to consider some more
detailed examples of the ‘technological imaginary’ at work.
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CASE STUDY 1.4: The technological imaginary and the ‘new media order’
Key text: Kevin Robins, ‘A touch of the unknown’, in K. Robins (1996) Into the Image, Routledge, London and New York.

Entering cyberspace is the closest we can come to returning to the Wild West . . . the wilderness never lasts long — you had better
enjoy it before it disappears.
(Taylor and Saarinen 1994: 10)

As we have seen, a broad definition of the ‘technological imaginary’ refers us to the way that new technologies are taken up within a
culture and are hooked into, or have projected onto them, its wider social and psychological desires and fears. Kevin Robins has
applied the ideas of the psychoanalyst Wilfred Bion and other philosophers and political theorists to argue this case. He has returned
to this theme in a number of essays dealing with new media and cyberculture, especially VR and new image and vision technologies
(Robins 1996). In these essays he seeks to show how the dominant way in which we are asked to understand new media is exclu-
sively driven by utopian, rationalist and transcendental impulses to escape the difficulties of social reality, and that these have deep roots
in Western capitalist societies:

The new image and information culture is now associated with a renewed confidence in technological solutions to the problems
of human culture and existence. The new technologies have revitalised the utopian aspirations in the modern techno-rationalist
project. The progressivist and utopian spirit is articulated through ordinary, spontaneous and commonsensical accounts of what
is happening: through the culture, there is a sense of almost limitless possibilities inherent in the ‘cyber-revolution’. Indeed, such
is the dominant technological imaginary, that it is almost impossible to discuss the new techno-culture in any other way.

(Robins 1996: 13; emphasis added)

He argues that behind the transcendental rhetorics of late twentieth- and early twenty-first-century techno-culture is an old human proj-
ect to contain and master the ever present threat of chaos and disorder.

What is psychically compelling about the technologies | am considering here . . . is their capacity to provide a certain security and
protection against the frightful world and against the fear that inhabits our bodies. They provide the means to distance and detach
ourselves from what is fear provoking in the world and in ourselves.

(Robins 1996: 12)

For Robins, the technological imaginary of the ‘new media order’ is but the latest instance of a long history of similar ‘psychic invest-
ments we make in technological forms’. He sees the modern (nineteenth- and early twentieth-century) ‘social imaginary’ as having
always been expansionist and utopian, leading us to seek out new frontiers, the other side of which lie better worlds. As real places
and frontiers become exhausted, the cyberspaces and places of virtual life promised by new media become the new utopias which
we reach for across a new technological frontier (1996: 16). Now, assessments of the value of computer-mediated communication,
online communities, and the new virtual selves that await us in cyberspace can be understood as elements of a ‘distinctive social vision’
born of the contemporary technological imaginary (1996: 24).

Robins argues that this desire for better, less problematic (cyber) spaces is driven by a deep fear of disorder, of the unknown and
meaninglessness. In a manner that is reminiscent of McLuhan, Robins sees the modern world ‘surveyed by absolute vision’, as a world
which could be ordered, controlled, surveilled and manipulated from an omnipotent distance. This has been, and continues to be,
‘massively facilitated by the development of a succession of new technological means’ (1996: 20). Co-existing with this desire for tech-
nologically empowered control, the technological imagination leads us to dream of the pleasure of shifting our existence to ‘an
alternative environment, one that has been cleansed of the real world’s undesirable qualities’ by entering ‘into the image’. This is now
achieved through the IMAX screen and lies behind our fascination with the prospect of immersive VR; formerly it was sought in the form
of Hayles tours, panoramas, and early cinema (1996: 22). (See 2.7.)

2.7 Digital cinema
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CASE STUDY 1.5: New media as arenas for discussing old problems

Key text: Carolyn Marvin (1988) When Old Technologies Were New: Thinking About Electric Communication in the Nineteenth Century,
Oxford University Press, New York and Oxford.

Discussions of electrical and other forms of communication in the late nineteenth century begin from specific cultural and class
assumptions about what communication ought to be like among particular groups of people. These assumptions informed the
beliefs of nineteenth-century observers about what these new media were supposedtodo . . .

(Marvin 1988: 6)

If Robins’s understanding of the contemporary technological imaginary of the ‘new media order’ stresses its utopian character, Carolyn
Marvin, in her research into the early history of electric communications technologies, sees them as ‘arenas for negotiating issues cru-
cial to the conduct of social life’. She argues that beneath their more obvious functional meanings (the ways in which new media offer
greater speed, capacity, and better performance) a whole range of ‘social meanings can elaborate themselves’ (Marvin 1988: 4). She
describes the varied, surprising and furious experiments that were undertaken to see how the new technologies might extend exist-
ing social and cultural practices. In its early years, the telephone was used to relay orchestral concerts to the homes of the wealthy and
privileged, it was informally co-opted by groups of lonely musicians in order to ‘jam’ together over the telephone lines, and telephone
operators used their vantage point to gossip and spread private information within small communities. As such things happened, ques-
tions were raised about who, in society, has the power to define the use of technologies, who should use them and to what ends, what
their implications are for settled patterns of social life, what needs to be defended, and whose interests should be furthered.

For Carolyn Marvin, ‘the introduction of new media is a special historical occasion when patterns anchored in older media that have
provided the stable currency of social exchange are re-examined, challenged, and defended’ (Marvin 1988: 4). While an orthodox way
of studying new communication technologies, like the telephone, involves examining how the new machine or instrument may intro-
duce new practices and contribute to the building of new social relationships, Marvin sees new media as ‘providing new platforms on
which old groups confront one other’. The appearance of a new medium becomes a kind of occasion for a ‘drama’, whereby the exist-
ing groups and hierarchies within a society attempt to assimilate the new technology into their familiar worlds, rituals and habits. On
the one hand, a society works to use the new technology to fulfil old and existing social functions, while at the same time it projects
onto the technology its fears about its own stability and already existing social tensions.

Marvin shows how a technological imaginary is at work long before a new communications technology settles into a stable form.
The new groups of ‘experts’ and professionals who formed around new media technologies, with their particular visions and imagi-
naries (such as Negroponte or the French HDTV researchers discussed in Case study 1.7), are only one group in a wider society that
seeks to experiment with and imagine the possibilities of the new medium in order to ‘reduce and simplify a world of expanding cul-
tural variety to something more familiar and less threatening’ (1988: 5).
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CASE STUDY 1.6: The technological imaginary and the cultural reception of new media

Television and the gendering of a ‘bad’ object

Key text: Wiliam Boddy (1994) ‘Archaeologies of electronic vision and the gendered spectator’, Screen 35.2 (Summer): 105-122.

the . . . exploration of the history of technology is more than technical . . . technology can reveal the dream world of society as
much as its pragmatic realisation.
(Gunning, quoted in Boddy 1994: 105)

William Boddy has adopted Marvin’s approach to examine how, earlier in the twentieth century, a technological imaginary shaped our
perceptions of radio and television in ways which now inform our ideas about the value of new digital media.

Radio and, later, television were media technologies that had to be ‘filed” with content after they were designed (Williams 1974:
25). With its beginnings in the transmission of ‘one-to-one’ secret messages for military and trading purposes, radio started its civil life
in the ‘attic’ as a hobby or an enthusiast’s activity. In the 1920s radio receivers of various kinds of complexity were self-assembled by
men and boys from parts and kits. Isolated from the rest of the family by their headphones, these male enthusiasts ‘fished’ the air-
waves. ‘The radio enthusiasts . . . envisioned radio as an active sport . . . in which the participant gained a sense of mastery —
increased masculinity - by adjusting the dials and “reeling” in the distant signals’ (Spiegel 1992: 27). This was a gendered activity, being
almost exclusively pursued by men. During this period radio was also hailed for its potential social good. A medium to weld a nation
together in solidarity, and to build community where none existed or where it was threatened by racist tensions (the parallels with the
Internet are strong).

From the mid-1920s, in the US and Europe, sound broadcasting was transformed by investment in the production of ‘user friendly’
domestic receivers in order to open up the growing markets for consumer durables in the family home - the box camera, washing
machine, the gas range, and the vacuum cleaner. There was a determined attempt on the part of broadcasters and hardware manu-
facturers to shift the popular perception of the radio away from an untidy mass of wires, valves and acid-filled batteries used in intense
isolation by men in their attics. Instead it was marketed as a piece of furniture suitable for siting in the living room and audible through
camouflaged speakers. Radio came to be perceived as background atmosphere, a cosmetic domestic addition to furniture and wall-
paper, for the distracted housewife (Boddy 1994: 114). As a 1923 trade journal advised the retailers who were to sell the new sets,
‘don't talk circuits. Don't talk in electrical terms . . . You must convince everyone . . . that radio will fit into the well appointed home’
(Boddy 1994: 112).

The reaction of the male radio enthusiast was predictable (and foreshadows that of the hackerish Internet users’ response to the
mid-1990s emergence of the commercialised, animated banner-ad commaodification of the ‘information wants to be free’ Internet).
Radio amateurs bemoaned the loss of an engrossing hobby and the thrilling business of ‘conquering time and space’, while wrestling
ingeniously with the technology (Boddy 1994: 113).

Instead, with the ‘distracted housewife’ as the ideal audience, radio came to be seen as ‘passive listening’, a matter of ‘mere’
enjoyment. A commercialised, trivial regime of ‘programmes’ aimed at an ‘average woman listener [who] is neither cosmopolitan nor
sophisticated. Nor does she have much imagination’ (Boddy 1994: 114). Fears grew that radio would isolate and lead to the stagna-
tion of family life. After its heroic ‘attic days’ radio was judged to have become a pacifying, emasculating and feminising activity.

The characteristics of

new media: some defining
concepts



Who was dissatisfied with old media?

CASE STUDY 1.7: The technological imaginary and the shaping of new media
Key text: Patrice Flichy (1999) ‘The construction of new digital media’, New Media and Society 1.1: 33-39.

communication technologies, in particular, like network technologies, are often the source of an abundant production by the col-
lective imagination . . . in which innovations are celebrated by the media even before being launched.
(Flichy 1999: 33)

Patrice Flichy proposes that the technological imaginary plays a role in the very creation of a new medium. It is a factor that interplays
with actual technological developments, planning, and the lifestyles and modes of work into which the technology is designed to fit.
It is an element which owes more to certain ideologies and desires that circulate within a culture than to hard-headed calculations and
credible expectations of how a medium is likely to be used (Flichy 1999: 34). Flichy uses recent debates over the future of digital tel-
evision as one of his examples (see also Winston 1996). In the 1990s three views on how digitisation should be applied to the medium
of television competed with each other. These were:

e HDTV (high-definition digital television)
e personalised, interactive television (push media)

e multi-channel cable and satellite television

HDTV involved the use of digitisation to give television a high-resolution image. This was, initially, a primarily European concept and
Flichy traces it to a French habit of thinking of television ‘cinematographically’; that is, rather than thinking of television in terms of its
flow of images, to be preoccupied instead with the quality of the framed image ‘on the screen’.

The second conception, that championed by Nicolas Negroponte, the ‘digital guru’ from MIT, envisions the future of TV as a ‘gigan-
tic virtual video library’ delivering personalised contents to its interacting users. This concept of TV as breaking free of linear, centralised
programming and scheduling, and emphasising ‘user choice’, is related to a sort of interactive ‘essence’ of digital technology (1.2).

The third option, to use increased digital bandwidth to multiply the number of TV channels, is technologically and economically
driven in the sense that it builds upon previous corporate investments in cable and satellite transmission. This option, which in many
ways is to ‘provide more of the same’, now appears to be the direction actually being taken by the early operators of digital television.

The degree to which each of these visions of what television ‘could be’ has been subsequently realised is not at issue. The point
is that such visions are driven by cultural values upon which a technological imaginary is based and not on technological necessities;
it is possible that the technology could deliver any or all of the options.

The debate and practical competition over how to employ digital technology in relation to the existing medium of television was
based upon three kinds of technological imaginary: the desire to elevate television to the status of cinema by providing it with the detail
and beauty of the film image; a conviction that television should be radically transformed in line with the new principles of digital cul-
ture; and, finally, the profit-driven ambition to use technology to provide more of the same while creating more television ‘niche’ markets.

The examples above argue that the processes that determine the kind of media we actu-
ally get are neither solely economic nor solely technological, but that all orders of decision in
the development process occur within a discursive framework powerfully shaped by the tech-
nological imaginary. The evidence for the existence of such a framework can be tracked back
through the introduction of numerous technologies and goods throughout the modern period.
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1.5.4 The return of the Frankfurt School critique in the popularisation of
new media

We now return to a broader consideration of the points raised in Case study 1.3 concern-
ing the allegedly ‘democratic’ potential of interactivity. Here, however, we point out how a
tradition of criticism of mass media finds itself reappropriated as another discursive frame-
work that shapes our ideas about what new media are or could be.

This tradition of media critique expressed profound dissatisfaction with the uses and the
cultural and political implications of broadcast media throughout the early and mid-twentieth
century. Such critics of the effects of twentieth-century mass media did not normally think that
there was a technological solution to the problems they identified. They did not suggest that
new and different media technologies would overcome the social and cultural problems they
associated with the media they were familiar with. To the extent that they could conceive of
change in their situation they saw hope lying in social action, whether through political revo-
lution or a conservative defence of threatened values. In another tradition it was more
imaginative and democratic uses of existing media that were seen as the answer.
Nevertheless, the critique of mass media has become, in the hands of new media enthusi-
asts, a set of terms against which new media are celebrated. The positions and theories
represented by these media critics have been frequently rehearsed and continue to be influ-
ential in some areas of media studies and theory. Because of this they need not be dealt with
at great length here as many accessible and adequate accounts already exist (Strinati 1995;
Stevenson 1995; Lury 1992).

The ‘culture industry’, the end of democratic participation

and critical distance

From the 1920s until the present day the mass media (especially the popular press and the
broadcast media of radio and television) have been the object of sustained criticism from
intellectuals, artists, educationalists, feminists and left-wing activists. It is a (contentious)
aspect of this critique, which sees mass culture as disempowering, homogenising, and impo-
sitional in nature, that is of relevance in this context. Strinati sums up such a view:

[there] is a specific conception of the audience of mass culture, the mass or the public
which consumes mass produced cultural products. The audience is conceived of as a
mass of passive consumers . .. supine before the false pleasures of mass consump-
tion ... The picture is of a mass which almost without thinking, without reflecting,
abandoning all critical hope, buys into mass culture and mass consumption. Due to the
emergence of mass society and mass culture it lacks the intellectual and moral resources
to do otherwise. It cannot think of, or in terms of, alternatives.

(Strinati 1995: 12)

Such a conception and evaluation of the ‘mass’ and its culture was argued by intellectuals
who were steeped in the values of a literary culture. Alan Meek has described well a dominant
kind of relationship which such intellectuals and artists had to the mass media in the early and
mid-twentieth century:

The modern Western intellectual appeared as a figure within the public sphere whose
technological media was print and whose institutions were defined by the nation state.
The ideals of democratic participation and critical literacy which the intellectual espoused
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have often been seen to be undermined by the emerging apparatus of electronic media,
‘mass culture’, or the entertainment industry.
(Meek 2000: 88)
Mass society critics feared four things:

the debasement and displacement of an authentic organic folk culture;
e the erosion of high cultural traditions, those of art and literature;

e |oss of the ability of these cultural traditions (as the classical ‘public sphere’) to comment
critically on society’s values;

e the indoctrination and manipulation of the ‘masses’ by either totalitarian politics or market
forces.

The context within which these fears were articulated was the rise of mass, urban society.
Nineteenth- and early twentieth-century industrialisation and urbanisation in Western Europe
and America had weakened or destroyed organic, closely knit, agrarian communities. The
sense of identity, community membership and oral, face-to-face communication fostered and
mediated by institutions like the extended family, the village, and the Church were seen to be
replaced by a collection of atomised individuals in the new industrial cities and workplaces.
At the same time the production of culture itself became subject to the processes of indus-
trialisation and the marketplace. The evolving Hollywood mode of film production, popular
‘pulp’ fiction, and popular music were particular objects of criticism. Seen as generic and for-
mulaic, catering to the lowest common denominators of taste, they were assembly line
models of cultural production. Radio, and later television, were viewed as centralised impo-
sitions from above. Either as a means of trivialising the content of communication, or as a
means of political indoctrination, they were seen as threats to democracy and the informed
critical participation of the masses in cultural and social life. How, feared the intellectuals,
given the burgeoning of mass electronic media, could people take a part in a democratic
system of government in which all citizens are active, through their elected representatives,
in the decisions a society makes?

With the erosion of folk wisdom and morality, and the trivialisation, commercialisation and
centralisation of culture and communications, how could citizens be informed about issues
and able, through their educated ability, to think independently and form views on social and
political issues? Critical participation demanded an ability and energy to take issue with how
things are, to ask questions about the nature or order of things, and a capacity to envision
and conceive of better states as a guide to action. In the eyes of theorists such as those of
the Frankfurt School, such ideals were terminally threatened by the mass media and mass
culture.

Further, such developments took place in the context of twin evils. First, the twin realities
of Fascism and Stalinism which demonstrated the power of mass media harnessed to total-
itarianism. Second, the tyranny of market forces to generate false needs and desires within
the populations of capitalist societies where active citizens were being transformed into
‘mere’ consumers.

This ‘mass society theory’, and its related critiques of the mass media, has been much
debated, challenged and qualified within media sociology, ethnography, and in the light of
postmodern media theory in recent years (see, for example, our discussion of audience inter-
action with mass media texts in Case study 1.3). Despite the existence of more nuanced
accounts of the mass media which offer a more complex view of their social significance, it
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has now become clear that some of the main proponents of the twenty-first century’s new
communications media are actually celebrating their potential to restore society to a state
where the damage perceived to be wrought by mass media will be undone. In some versions
there is an active looking back to a pre-mass culture golden age of authentic exchange and
community. We can especially note the following:

e The recovery of community and a sphere of public debate. In this formulation the Internet
is seen as providing a vibrant counter public sphere. In addition, shared online spaces
allegedly provide a sense of ‘cyber community’ against the alienations of contemporary
life.

e The removal of information and communication from central authority, control and cen-
sorship.

e The ‘fourth estate’ function of mass media, seen here to be revived with the rise of the
‘citizen journalist’ as alternative sources of news and information circulate freely through
‘blogs’, online publishing, camera-phone photography etc.

e The creative exploration of new forms of identity and relationship within virtual communi-
ties and social networking sites.

Online communication is here seen as productive not of ‘passive’ supine subjects but of an
active process of identity construction and exchange. These arguments all in some way echo
and answer ways in which conventional mass media have been problematised by intellectu-
als and critics.

The Brechtian avant-garde and lost opportunities

These ‘answers’ to a widespread pessimism about mass media can be seen in the light of
another tradition in which the emancipatory power of radio, cinema, and television (also the
mass press) lay in the way that they promised to involve the workers of industrial society in
creative production, self-education and political expression. A major representative of this
view is the socialist playwright Bertolt Brecht. Brecht castigated the form that radio was
taking in the 1930s as he saw its potentials being limited to ‘prettifying public life’ and to
‘bringing back cosiness to the home and making family life bearable’. His alternative, how-
ever, was not the male hobby, as described by Boddy above (Case study 1.6), but a radical
practice of exchange and networking. It is interesting to listen to his vision of radio conceived
as a ‘vast network’ in 1932:

radio is one-sided when it should be two. It is purely an apparatus for distribution, for mere
sharing out. So here is a positive suggestion: change this apparatus over from distribution
to communication. The radio would be the finest possible commmunication apparatus in
public life, a vast network of pipes. That is to say, it would be if it knew how to receive as
well as submit, how to let the listener speak as well as hear, how to bring him into a rela-
tionship instead of isolating him.

(Brecht 1936, in Hanhardt 1986: 53)

Brecht’s cultural politics have lain behind radical movements in theatre, photography, televi-
sion and video production from the 1930s to the 1980s. In a final or latest resurgence they
now inform politicised ideas about the uses of new media. Here it is argued that new media
can be used as essentially two-way channels of communication that lie outside of official
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control. Combined with mobile telephony and digital video anti-capitalist demonstrators are
now able to webcast near live information from their actions, beating news crews to the
action and the transmission.

Finally, it is necessary to mention the influential ideas of a peripheral member of the
Frankfurt School, Walter Benjamin. He took issue, in some of his writing, with the cultural pes-
simism of his colleagues. In “The Work of Art in the Age of Mechanical Reproduction’, and
‘The Author As Producer’, he argues that photography, film, and the modern newspaper, as
media of mass reproduction, have revolutionary potential. Benjamin roots his argument in
noticing some of the distinctive characteristics of these media, and the implications that he
draws from them can be heard to echo today in the more sanguine estimations of the poten-
tial of new (digital) media. However, Benjamin sees that whether or not this potential will be
realised is finally a matter of politics and not technology.

1.5.5 Conclusion

Section 5 has served to illustrate how the debates about new media, what it is, what it might
be, what we would like it to be, rehearse many positions that have already been established
within media studies and critical theory. Though the debates above are largely framed in
terms of the amazing novelty of the possibilities that are opening up, they in fact revisit ground
already well trodden. The disavowal of the history of new media thus appears as an ideo-
logical sleight of hand that recruits us to their essential value but fails to help us understand
what is happening around us.

1.6 New media: determining or determined?

In previous sections of Part 1 of this book we have been looking at what kinds of histories,
definitions and discourses shape the way we think about new media. We begin this final sec-
tion by turning to examine two apparently competing paradigms, or two distinct approaches
to the study of media, both of which underlie different parts of what will follow in this volume.

At the centre of each of these paradigms is a very different understanding of the power
media and technology have to determine culture and society. The long-standing question of
whether or not a media technology has the power to transform a culture has been given a
very high profile with the development of new media. It will repay the good deal of attention
that we give it here and in Part 5. In this section we will investigate this issue and the debates
that surround it by turning back to the writings of two key but very different theorists of media:
Marshall McLuhan and Raymond Williams. It is their views and arguments about the issue,
filtered through very different routes, that now echo in the debate between those who see
new media as revolutionary or as ‘business as usual’ that we pointed to in (1.1).

Although both authors more or less ceased writing at the point where the PC was about
to ‘take off’ their analysis of the relationships between technology, culture and media contin-
ues to resonate in contemporary thought. As media theorists, both were interested in new
media. It is precisely McLuhan’s interest to identify and ‘probe’ what he saw as big cultural
shifts brought about by change in media technologies. Williams, too, speaks of ‘new media’
and is interested in the conditions of their emergence and their subsequent use and control.
While McLuhan was wholly concerned with identifying the major cultural effects that he saw
new technological forms (in history and in his present) bringing about, Williams sought to
show that there is nothing in a particular technology which guarantees the cultural or social
outcomes it will have (Wiliams 1983: 130). McLuhan’s arguments are at the core of claims

7



78

New media and new technologies

that ‘new media change everything’. If, as MclLuhan argued, media determine consciousness
then clearly we are living through times of profound change. On the other hand, albeit in a
somewhat reduced way, the ‘business as usual’ camp is deeply indebted to Williams for the
way in which they argue that media can only take effect through already present social
processes and structures and will therefore reproduce existing patterns of use and basically
sustain existing power relations.

1.6.1 The status of McLuhan and Williams

In the mainstream of media studies and much cultural studies the part played by the tech-
nological element that any medium has is always strongly qualified. Any idea that a medium
can be reduced to a technology, or that the technological element which is admitted to be a
part of any media process should be central to its study, is strongly resisted. The grounds for
this view are to be found in a number of seminal essays by Raymond Williams (1974: 9-31;
1977: 158-164; 1983: 128-153), which, at least in part, responded critically to the ‘potent
observations’ (Hall 1975: 81) of the Canadian literary and media theorist Marshall McLuhan.
Williams’s arguments against McLuhan subsequently became touchstones for media stud-
ies’ rejection of any kind of technological determinism.

Yet, and here we meet one of the main sources of the present clash of discourses around
the significance of new media, McLuhan’s ideas have undergone a renaissance — literally a
rebirth or rediscovery — in the hands of contemporary commentators, both popular and aca-
demic, on new media. The McLuhanite insistence on the need for new non-linear (‘mosaic’
is his term) ways of thinking about new media, which escape the intellectual protocols, pro-
cedures and habits of a linear print culture, has been taken up as something of a war cry
against the academic media analyst. The charge that the neo-McLuhan cybertheorists make
about media studies is made at this fundamental, epistemological level; that they simply fail
to realise that its viewpoints (something, in fact, that McLuhan would claim we can no longer
have) and methodologies have been hopelessly outstripped by events. As an early critic of
MclLuhan realised, to disagree with McLuhanite thinking is likely to be seen as the product of
‘an outmoded insistence on the logical, ABCD minded, causality mad, one-thing-at-a-time
method that the electronic age and its prophet have rendered obsolete’ (Duffy 1969: 31).

Both Williams and McLuhan carried out their influential work in the 1960s and 1970s.
Williams was one of the founding figures of British media and cultural studies. His rich, if at
times abstract, historical and sociological formulations about cultural production and society
provided some of the master templates for what has become mainstream media studies.
Countless detailed studies of all kinds of media are guided and informed by his careful and
penetrating outlines for a theory of media as a form of cultural production. His work is so
deeply assimilated within the media studies discipline that he is seldom explicitly cited; he has
become an invisible presence. Wherever we consider, in this book, new media as subject to
control and direction by human institutions, skill, creativity and intention, we are building upon
such a Williamsite emphasis.

On the other hand, McLuhan, the provoking, contentious figure who gained almost pop
status in the 1960s, was discredited for his untenable pronouncements and was swatted
away like an irritating fly by the critiques of Wiliams and others (see Miller 1971). However, as
Williams foresaw (1974: 128), McLuhan has found highly influential followers. Many of his
ideas have been taken up and developed by a whole range of theorists with an interest in new
media: Baudrillard, Virilio, Poster, Kroker, De Kerckhove. The work of McLuhan and his fol-
lowers has great appeal for those who see new media as bringing about radical cultural
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change or have some special interest in celebrating its potential. For the electronic counter-
culture he is an oppositional figure and for corporate business a source of propaganda — his
aphorisms, ‘the global village’ and ‘the medium is the message’, ‘function as globally recog-
nised jingles’ for multinational trade in digital commodities (Genosko 1998). The magazine
Wired has adopted him as its ‘patron saint’ (Wired, January 1996).

Williams'’s insights, embedded in a grounded and systematic theory, have been a major,
shaping contribution to the constitution of an academic discipline. McLuhan'’s elliptical, unsys-
tematic, contradictory and playful insights have fired the thought, the distinctive stance, and
the methodological strategies of diverse but influential theorists of new media. We might say
that Williams’s thought is structured into media studies while, with respect to this discipline,
McLuhan and those who have developed his ideas stalk its margins, sniping and provoking
in ways that ensure they are frequently, if sometimes begrudgingly, referenced. Even cautious
media academics allow McLuhan a little nowadays. He is seen as a theoretically unsubtle and
inconsistent thinker who provokes others to think (Silverstone 1999: 21). It matters if he is
wrong. One or another of his insights is often the jumping-off point for a contemporary study.

McLuhan’s major publications appeared in the 1960s, some two decades before the
effective emergence of the PC as a technology for communications and media production.
It is a shift from a 500-year-old print culture to one of ‘electric’ media, by which he mainly
means radio and television, that MclLuhan considers. He only knew computers in the form of
the mainframe computers of his day, yet they formed part of his bigger concept of the ‘elec-
tric environment’, and he was sharp enough to see the practice of timesharing on these
machines as the early signs of their social availability. By the 1990s, for some, MclLuhan’s
ideas, when applied to developments in new media, had come to seem not only potent but
extraordinarily prescient as well. It is quite easy to imagine a student at work in some future
time, who, failing to take note of McLuhan’s dates, is convinced that he is a 1990s writer on
cyberculture, a contemporary of Jean Baudrillard or William Gibson. While this may owe
something to the way that his ideas have been taken up in the postmodern context of the last
two decades of the twentieth century by writers such as Baudrillard, Virilio, De Kerckhove,
Kroker, Kelly, and Toffler, this hardly undermines the challenging and deliberately perverse
originality of his thought.

The debate between the Williams and MclLuhan positions, and Williams’s apparent victory
in this debate, left media studies with a legacy. It has had the effect of putting paid to any
‘good-sense’ cultural or media theorist raising the spectre of the technological determinism
associated with the thought of McLuhan. It has also had the effect of foreclosing aspects of
the way in which cultural and media studies deals with technology by implicitly arguing that
technology on its own is incapable of producing change, the view being that whatever is
going on around us in terms of rapid technological change there are rational and manipula-
tive interests at work driving the technology in particular directions and it is to these that we
should primarily direct our attention. Such is the dismissal of the role of technology in cultural
change that, should we wish to confront this situation, we are inevitably faced with our views
being reduced to apparent absurdity: ‘What!? Are you suggesting that machines can and do
act, cause things to happen on their own? — that a machine caused space flight, rather than
the superpowers’ ideological struggle for achievement?’

However, there are good reasons to believe that technology cannot be adequately
analysed only within the humanist frame Williams bequeathed cultural and media theorists.
Arguments about what causes technological change may not be so straightforward as cul-
turalist accusations of political or theoretical naivety seem to suggest. In this section,
therefore, we review Williams’s and MclLuhan’s arguments about media and technology. We
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then examine the limits of the humanist account of technology that Wiliams so influentially
offered and ask whether he was correct in his dismissal of MclLuhan as a crude technologi-
cal determinist. Finally, we explore other important nonhumanist accounts of technology that
are frequently excluded from the contemporary study of media technologies. The latter are
then more fully elaborated in Part 5.

~

‘Humanism’ is a term applied to a long and recurring tendency in Western thought. It appears to
have its origins in the fifteenth- and sixteenth-century Italian Renaissance where a number of schol-
ars (Bruno, Erasmus, Valla, and Pico della Mirandola) worked to recover elements of classical learning
and natural science lost in the ‘dark ages’ of the medieval Christian world. Their emphasis on explain-
ing the world through the human capacity for rational thought rather than a reliance on Christian
theology fostered the ‘[blelief that individual human beings are the fundamental source of all value and
have the ability to understand — and perhaps even to control - the natural world by careful applica-
tion of their own rational faculties’ (Oxford Companion to Philosophy). This impetus was added to and
modified many times in following centuries. Of note is the seventeenth-century Cartesian idea of the
human subject, ‘I think, therefore | am. | have intentions, purposes, goals, therefore | am the sole
source and free agent of my actions’ (Sarup 1988: 84). There is a specifically ‘Marxist humanism’ in
the sense that it is believed that self-aware, thinking and acting individuals will build a rational social-
ist society. For our purposes here it is important to stress that a humanist theory tends only to
recognise human individuals as having agency (and power and responsibility) over the social forms
and the technologies they create and, even, through rational science, the power to control and shape
nature.

- j

Humanism

1.6.2 Mapping Marshall McLuhan

Many of McLuhan’s more important ideas arise within a kind of narrative of redemption. There
is little doubt that much of McLuhan’s appeal to new media and cyber enthusiasts lies in the
way that he sees the arrival of an ‘electronic culture’ as a rescue or recovery from the frag-
menting effects of 400 years of print culture. McLuhan has, indeed, provided a range of
ideological resources for the technological imaginary of the new millennium.

Here, we outline MclLuhan’s grand schema of four cultures, determined by their media
forms, as it is the context in which some important ideas arise; ideas which are, arguably, far
more important and useful than his quasi-historical and extremely sweeping narrative. We
then concentrate on three key ideas. First, ‘remediation’, a concept that is currently much in
vogue and finds its roots in MclLuhan’s view that ‘the content of any medium is always
another medium’ (1968: 15-16). Second, his idea that media and technologies are exten-
sions of the human body and its senses. Third, his famous (or notorious) view that ‘the
medium is the message’. This section is the basis for a further discussion, in 1.6.4, of three
‘theses’ to be found in McLuhan’s work: his extension thesis, his environmental thesis, and
his anti-content thesis.

A narrative of redemption
McLuhan’s view of media as technological extensions of the body is his basis for conceiving
of four media cultures which are brought about by shifts from oral to written communication,
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from script to print, and from print to electronic media. These four cultures are: (1) a primitive
culture of oral communication, (2) a literate culture using the phonetic alphabet and hand-
written script which co-existed with the oral, (3) the age of mass-produced, mechanical
printing (The Gutenberg Galaxy), and (4) the culture of ‘electric media’: radio, television, and
computers.

‘PRIMITIVE” ORAL/AURAL CULTURE

In pre-literate ‘primitive’ cultures there was a greater dominance of the sense of hearing than
in literate cultures when, following the invention of the phonetic alphabet (a visual encoding
of speech), the ratio of the eye and the ear was in a better state of equilibrium. Pre-literate
people lived in an environment totally dominated by the sense of hearing. Oral and aural
communication were central. Speaking and hearing speech was the ‘ear-man’s’ main form
of communication (while also, no doubt, staying alert to the sound of a breaking twig!).
McLuhan is not enthusiastic about this kind of culture. For him it was not a state of ‘noble
savagery’ (Duffy 1969: 26).

Primitive man lived in a much more tyrannical cosmic machine than Western literate man
has ever invented. The world of the ear is more embracing and inclusive than that of the
eye can ever be. The ear is hypersensitive. The eye is cool and detached. The ear turns
man over to universal panic while the eye, extended by literacy and mechanical time,
leaves some gaps and some islands free from the unremitting acoustic pressure and
reverberation.

(McLuhan 1968: 168)

THE CULTURE OF LITERACY

McLuhan says that he is not interested in making judgements but only in identifying the con-
figurations of different societies (1968: 94). However, as is implied in the above passage, for
MclLuhan the second culture, the culture of literacy, was an improvement on pre-literate, oral
culture. For here, via the alphabet and writing, as extensions of the eye, and, in its later
stages, the clock, ‘the visual and uniform fragmentation of time became possible’ (1968:
159). This released ‘man’ from the panic of ‘primitive’ conditions while maintaining a balance
between the aural and the visual. In the literate, scribal culture of the Middle Ages MclLuhan
sees a situation where oral traditions coexisted alongside writing: manuscripts were individ-
ually produced and annotated by hand as if in a continual dialogue, writers and readers were
hardly separable, words were read aloud to ‘audiences’, and the mass reproduction of uni-
form texts by printing presses had not led to a narrowing dominance and authority of sight
over hearing and speaking. Writing augmented this culture in specialised ways without wholly
alienating its members from humankind’s original, participatory, audio-tactile universe (Theal
1995: 81).

PRINT CULTURE

For MclLuhan, the real villain of the piece is print culture — the Gutenberg Galaxy with its ‘typo-
graphic man’, where the sensory alienation which was avoided in literate culture occurs. Here
we meet the now familiar story of how the mass reproduction of writing by the printing press,
the development of perspectival images, the emerging scientific methods of observation and
measurement, and the seeking of linear chains of cause and effect came to dominate
modern, rationalist print culture. In this process its members lost their tactile and auditory rela-
tion with the world, their rich sensory lives were fragmented and impoverished as the visual
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sense dominated. In McLuhan’s terms this is a culture in which the ‘stepping up of the visual
component in experience . . . filled the field of attention’ (1962: 17). The culture was hypno-
tised by vision (mainly through its extensions as typography and print) and the ‘interplay of all
the senses in haptic harmony’ dies. Fixed points of view and measured, separating distances
come to structure the human subject’s relation to the world. With this ‘instressed concern
with one sense only, the mechanical principle of abstraction and repetition emerges’, which
means ‘the spelling out of one thing at a time, one sense at a time, one mental or physical
operation at a time’ (1962: 18). If the primitive pre-literate culture was tyrannised by the ear,
Gutenberg culture is hypnotised by its eye.

ELECTRONIC CULTURE

The fourth culture, electronic culture, is ‘paradise regained’ (Duffy 1969). Developing from the
invention of telegraphy to television and the computer, this culture promises to short-circuit
that of mechanical print and we regain the conditions of an oral culture in acoustic space. We
return to a state of sensory grace; to a culture marked by qualities of simultaneity, indivisibil-
ity and sensory plenitude. The haptic or tactile senses again come into play, and MclLuhan
strives hard to show how television is a tactile medium.

The terms in which MclLuhan described this electric age as a new kind of primitivism, with
tribal-like participation in the ‘global village’, resonates with certain strands of New Age media
culture. MclLuhan’s all-at-onceness or simultaneity, the involvement of everyone with every-
one, electronic media’s supposedly connecting and unifying characteristics, are easy to
recognise in (indeed, in some cases have led to) many of the terms now used to characterise
new media — connectivity, convergence, the network society, wired culture, and interaction.

Remediation (see also 1.1.4 and 1.3)

First, and most uncontentiously because it was an idea that McLuhan and Williams shared,
is the idea that all new media ‘remediate’ the content of previous media. This notion, as
developed by McLuhan in the 1960s, has become a key idea, extensively worked out in a
recent book on new media. In Remediation: Understanding New Media (1999), Jay David
Bolter and Richard Grusin briefly revisit the clash between Williams and MclLuhan as they set
out their own approach to the study of new media. They define a medium as ‘that which
remediates’. That is, a new medium ‘appropriates the techniques, forms, and social signif-
icance of other media and attempts to rival or refashion them in the name of the real’ (ibid.:
65). The inventors, users, and economic backers of a new medium present it as able to rep-
resent the world in more realistic and authentic ways than previous media forms, and in the
process what is real and authentic is redefined (ibid.). This idea owes something to
MclLuhan, for whom ‘the “content” of any medium is always another medium’ (1968:
15-16).

Bolter and Grusin have something interesting to say about Williams and McLuhan which
bears directly upon our attempt to get beyond the polarised debates about new media. They
agree with Williams’s criticism that MclLuhan is a technological determinist who single-
mindedly took the view that media technologies act directly to change a society and a culture,
but they argue that it is possible to put MclLuhan’s ‘determinism’ aside in order to appreciate
‘his analysis of the remediating power of various media’. Bolter and Grusin encourage us to
see value in the way that MclLuhan ‘notices intricate correspondences involving media and
cultural artefacts’ (1999: 76), and they urge us to recognise that his view of media as ‘exten-
sions of the human sensorium’ has been highly influential, prefiguring the concept of the
cyborg in late twentieth-century thought on media and cyberculture or technoculture. It is
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precisely this ground, and the question of the relationship between human agency and tech-
nology in the age of cybernetic culture, which the neo-McLuhanites attempt to map.

Extending the sensorium

McLuhan reminds us of the technological dimension of media. He does so by refusing any
distinction between a medium and a technology. For him, there is no issue. It is not accidental
that he makes his basic case for a medium being ‘any extension of ourselves’ (1968: 15) by
using as key examples the electric light (ibid.) and the wheel (ibid.: 52) — respectively a system
and an artefact which we would ordinarily think of as technologies rather than media.
Basically, this is no more than the commonplace idea that a ‘tool’ (a name for a simple tech-
nology) is a bodily extension: a hammer is an extension of the arm or a screwdriver is an
extension of the hand and wrist.

In The Medium is the Massage (McLuhan and Fiore 1967a) McLuhan drives this point
home. We again meet the wheel as ‘an extension of the foot’, while the book is ‘an extension
of the eye’, clothing is an extension of the skin, and electric circuitry is an ‘extension of the
central nervous system’. In other places he speaks of money (1968: 142) or gunpowder (ibid.:
21) as a medium. In each case, then, an artefact is seen as extending a part of the body, a
limb or the nervous system. And, as far as McLuhan is concerned, these are ‘media’.

MclLuhan conflates technologies and mediums in this way because he views both as part
of a larger class of things; as extensions of the human senses: sight, hearing, touch, and
smell. Wheels for instance, especially when driven by automotive power, radically changed
the experience of travel and speed, the body’s relationship to its physical environment, and
to time and space. The difference between the view we have of the world when slowly walk-
ing, open on all sides to a multisensory environment, or when glimpsed as rapid and
continuous change through the hermetically sealed and framing window of a high-speed
train, is a change in sensory experience which did and continues to have cultural significance.
(See, for instance, Schivelbusch 1977.) It is this broadening of the concept of a medium to
all kinds of technologies that enabled MclLuhan to make one of his central claims: that the
‘medium is the message’. In understanding media, it matters not, he would claim, why we are
taking a train journey, or where we are going on the train. These are irrelevant side issues
which only divert us from noticing the train’s real cultural significance. Its real significance (the
message of the medium itself) is the way it changes our perception of the world.

MclLuhan also asserts (he doesn’t ‘argue’) that such extensions of our bodies, placed in
the context of the body’s whole range of senses (the sensorium), change the ‘natural’ rela-
tionships between the sensing parts of the body, and affect ‘the whole psychic and social
complex’ (1968: 11). In short, he is claiming that such technological extensions of our bodies
affect both our minds and our societies. In The Gutenberg Galaxy (1962: 24) he expresses
the idea of technological extension more carefully when he says, ‘Sense ratios change when
any one sense or bodily or mental function is externalised in technological form.” So, for
MclLuhan, the importance of a medium (seen as a bodily extension) is not just a matter of a
limb or anatomical system being physically extended (as in the hammer as ‘tool’ sense). It is
also a matter of altering the ‘ratio’ between the range of human senses (sight, hearing, touch,
smell) and this has implications for our ‘mental functions’ (having ideas, perceptions, emo-
tions, experiences, etc.).

Media, then, change the relationship of the human body and its sensorium to its envi-
ronment. Media generally alter the human being’s sensory relationship to the world, and the
specific characteristics of any one medium change that relationship in different ways. This is
MclLuhan’s broad and uncontestable premiss upon which he spins all manner of theses —
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some far more acceptable than others. It is not hard to see how such a premiss or idea has
become important at a time of new media technologies and emergent new media forms.

The medium is the message

As we saw above, in what has been widely condemned as an insupportable overstatement,
McLuhan concludes from his idea of media as extensions of man that ‘understanding media’
has nothing to do with attending to their content. In fact he maintains that understanding is
blocked by any preoccupation with media content and the specific intentions of media pro-
ducers. He views the ‘conventional response to all media, namely that it is how they are used
that counts’, as ‘the numb stance of the technological idiot. For the “content” of a medium
is like the juicy piece of meat carried by the burglar to distract the watchdog of the mind’
(1968: 26).

McLuhan will have no truck with questions of intention whether on the part of producers
or consumers of media. In a seldom referred to but telling passage in Understanding Media
(1968: 62) he makes it clear that ‘It is the peculiar bias of those who operate the media for
the owners that they be concerned about program content.” The owners themselves ‘are
more concerned about the media as such’. They know that the power of media ‘has little to
do with “content”. He implies that the owner’s preoccupation with the formula ‘what the
public wants’ is a thin disguise for their knowing lack of interest in specific contents and their
strong sense of where the media’s power lies.

Hence his deliberately provocative slogan ‘The medium is the message’. This is where his
use of the electric light as a ‘medium’ pays off. It becomes the exemplary case of a ‘medium
without a message’ (1968: 15). MclLuhan asserts that neither the (apparent and irrelevant)
messages that it carries (the words and meanings of an illuminated sign) nor its uses (illumi-
nating baseball matches or operating theatres) are what is important about electric light as a
medium. Rather, like electricity itself, its real message is the way that it extends and speeds
up forms of ‘human association and action’, whatever they are (1968: 16). What is important
about electric light for McLuhan is the way that it ended any strict distinction between night
and day, indoors and outdoors and how it then changed the meanings (remediated) of
already existing technologies and the kinds of human organisation built around them: cars
can travel and sports events can take place at night, factories can operate efficiently around
the clock, and buildings no longer require windows (1968: 62). For McLuhan, the real ““mes-
sage” of any medium or technology is the change of scale or pace or pattern that it
introduces into human affairs’ (1968: 16). Driving his point home, and again moving from
technology to communication media, he writes:

The message of the electric light is like the message of electric power in industry. Totally
radical, pervasive, and decentralised. For the electric light and power are separate from
their uses, yet they eliminate time and space factors in human association exactly as do
radio, telegraph, telephone and TV, creating involvement in depth.

(McLuhan 1968: 17)

Also, like the effects of the electric light on the automobile, McLuhan claims that the content
of any medium is another medium which it picks up and works over (the medium is the mes-
sage).

MclLuhan’s absolute insistence on the irrelevance of content to understanding media
needs to be seen as a strategy. He adopts it in order to focus his readers upon:
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the power of media technologies to structure social arrangements and relationships,
and

the mediating aesthetic properties of a media technology. They mediate our relations to
one another and to the world (electronic broadcasting as against one-to-one oral com-
munication or point-to-point telegraphic communication for instance). Aesthetically,
because they claim our senses in different ways, the multidirectional simultaneity of sound
as against the exclusively focused attention of a ‘line’ of sight, the fixed, segmenting lin-
earity of printed language, the high resolution of film or the low resolution of TV, etc.

We should now be in a better position to see what MclLuhan offers us in our efforts to

‘understand new media’, and why his work has been seen to be newly important in the con-
text of new media technologies:

MclLuhan stresses the physicality of technology, its power to structure or restructure how
human beings pursue their activities, and the manner in which extensive technological
systems form an environment in which human beings live and act. Conventional wisdom
says that technology is nothing until it is given cultural meaning, and that it is what we do
with technologies rather than what they do to us that is important and has a bearing on
social and cultural change. However, McLuhan'’s project is to force us to reconsider this
conventional wisdom by recognising that technology also has an agency and effects that
cannot be reduced to its social uses.

In his conception of media as technological extensions of the body and its senses, as
‘outerings’ of what the body itself once enclosed, he anticipates the networked, con-
verging, cybernetic media technologies of the late twentieth/early twenty-first centuries.
He also distinguishes them from earlier technologies as being more environmental. In his
words, ‘With the arrival of electric technology, man extended, or set outside himself, a live
model of the central nervous system itself’ (1968: 53). This is qualitatively different from
previous kinds of sensory extension where ‘our extended senses, tools, and technologies’
had been ‘closed systems incapable of interplay or collective awareness’. However,
‘Now, in the electric age, the very instantaneous nature of co-existence among our tech-
nological instruments has created a crisis quite new in human history’ (1962: 5).
McLuhan’s sweeping hyperbolic style is much in evidence in that last statement.
However, the evolution of networked communication systems and present anticipations
of a fully functioning, global neural net is here prefigured in McLuhan’s observations of
broadcast culture in the 1960s.

MclLuhan’s ideas have been seen as the starting point for explanation and understanding
of the widely predicted conditions in which cybernetic systems have increasingly deter-
mining effects upon our lives. At a point in human history where for significant numbers
of people ‘couplings’ with machines are increasingly frequent and intimate, where our
subjectivity is challenged by this new interweaving of technology into our everyday lives,
he forces us to reconsider the centrality of human agency in our dealings with machines
and to entertain a less one-sided view.

1.6.3 Williams and the social shaping of technology

We noted at the outset of this section that media studies has by and large come to ignore or
reject the views of Marshall McLuhan in favour of Raymond Williams’s analysis of similar
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terrain. In this section we draw out the major differences in their approaches to the question
of technology’s relation to culture and society.

Human agency versus technological determination

Williams clearly has MclLuhan’s concept of the ‘extensions of man’ in mind when he writes
that ‘A technology, when it has been achieved, can be seen as a general human property, an
extension of a general human capacity’ (1974: 129; our italics). McLuhan is seldom interested
in why a technology is ‘achieved’, but this is a question that is important for Williams. For him
‘all technologies have been developed and improved to help with known human practices or
with foreseen and desired practices’ (ibid.). So, for Wiliams, technologies involve precisely
what McLuhan dismisses. First, they cannot be separated from questions of ‘practice’ (which
are questions about how they are used and about their content). Second, they arise from
human intention and agency. Such intentions arise within social groups to meet some desire
or interest that they have, and these interests are historically and culturally specific.

McLuhan holds that new technologies radically change the physical and mental functions
of a generalised ‘mankind’. Williams argues that new technologies take forward existing prac-
tices that particular social groups already see as important or necessary. MclLuhan’s ideas
about why new technologies emerge are psychological and biological. Humans react to stress
in their environment by ‘numbing’ the part of the body under stress. They then produce a
medium or a technology (what is now frequently called a prosthesis) which extends and exter-
nalises the ‘stressed out’ sense or bodily function. Williams’s argument for the development of
new technologies is sociological. It arises from the development and reconfiguration of a cul-
ture’s existing technological resources in order to pursue socially conceived ends.

McLuhan insists that the importance of a medium is not a particular use but the structural
way that it changes the ‘pace and scale’ of human affairs. For Williams, it is the power that
specific social groups have that is important in determining the ‘pace and scale’ of the
intended technological development — indeed, whether or not any particular technology is
developed (see Winston 1998). Williams’s emphasis called for an examination of (1) the rea-
sons for which technologies are developed, (2) the complex of social, cultural, and economic
factors which shape them, and (3) the ways that technologies are mobilised for certain ends
(rather than the properties of the achieved technologies themselves). This is the direction
which the mainstream of media studies came to take.

The plural possibilities and uses of a technology

Where, for the most part, McLuhan sees only one broad and structuring set of effects as
flowing from a technology, Williams recognises plural outcomes or possibilities. Because he
focuses on the issue of intention, he recognises that whatever the original intention to develop
a technology might be, subsequently other social groups, with different interests or needs,
adapt, modify or subvert the uses to which any particular technology is put. Where, for
McLuhan, the social adoption of a media technology has determinate outcomes, for Williams
this is not guaranteed. It is a matter of competition and struggle between social groups. For
Williams, the route between need, invention, development, and final use or ‘effect’ is not
straightforward. He also points out that technologies have uses and effects which were
unforeseen by their conceivers and developers. (A point with which McLuhan would agree.)
Overall, Williams'’s critigue of McLuhan adds up to the premiss that there is nothing in a par-
ticular technology which guarantees or causes its mode of use, and hence its social effects.
By viewing media the way he does, he arrives at the opposite conclusion to MclLuhan: what
a culture is like does not directly follow from the nature of its media.
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Concepts of technology

We have noted how broadly, following a basic (nineteenth-century) anthropological concept
of ‘man’ as a tool user, McLuhan defines a technology and how he subsumes media within
this definition without further discussion. Williams does not. First, he distinguishes between
various stages or elements in a fully achieved technology. The outcome of this process is sub-
ject to already existing social forces, needs and power relations.

In line with the ‘social shaping of technology’ school of thought (Mackenzie and Wajcman
1999), Williams is not content to understand technologies only as artefacts. In fact the term
‘technology’ makes no reference to artefacts at all, being a compound of the two Greek roots
techne, meaning art, craft or skill, and logos, meaning word or knowledge (Mackenzie and
Wajcman 1999: 26). In short, technology in its original form means something like ‘knowledge
about skilful practices’ and makes no reference at all to the products of such knowledge as
tools and machines. So, for Williams, the knowledges and acquired skills necessary to use
a tool or machine are an integral part of any full concept of what a technology is. McLuhan
is largely silent on this, his attention being fully centred upon the ways in which technologies
‘cause’ different kinds of sensory experience and knowledge ordering procedures.

CASE STUDY 1.8: The social nature of a media technology

Wiliams takes the technology of writing, which was so important in McLuhan’s scheme of things, as an example (Williams 1981: 108).

He differentiates between:

Technical inventions and techniques upon which a technology depends, the alphabet, appropriate tools or machines for
making marks, and suitable surfaces for accurately retaining marks;

The substantive technology which, in terms of writing, is a distribution technology (it distributes language) and this requires a
means or form - scrolls of papyrus, portable manuscripts, mass-produced printed books, letters, or emails and other kinds of elec-
tronic text;

The technology in social use. This includes (a) the specialised practice of writing which was initially restricted to ‘official” minori-
ties and then opened up, through education, to larger sections of society. But always, each time this happened, it was on the basis
of some kind of argued need (the needs of merchants, of industrial workers, etc.), and (b) the social part of the distribution of the
technologically reproduced language (reading) which again was only extended in response to perceived social needs (efficient dis-
tribution of information, participation in democratic processes, constituting a market of individuals with the ability to consume
‘literature’, etc.).

As Williams points out, at the time of his writing in 1981, after some thousands of years of writing and 500 years of mass reproduc-
tion in print, only 40 per cent of the world’s population were able to read and hence had access to written texts. In this way, Wiliams
argues that having noted the strictly technical and formal aspects of a technology we are still crucially short of a full grasp of what is
involved. For these basic techniques and forms to be effective as a technology within a society, we also have to add the ability to read
and to be constituted as part of a readership or market by publishers. Simply put, writing cannot be understood as a communications
technology unless there are readers. The ability to read, and the control of, access to, and arrangements for learning to read, are part
of the distributive function of the technology of writing. In this sense, Williams argues, a full description of a technology, both its devel-
opment and its uses, is always social as well as technical and it is not simply a matter of the ‘social’ following the technological as a
matter of ‘effects’. Clearly this is an argument that can be extended to new media as policy debates about the growing existence of
a ‘digital divide’ illustrate. The extent to which the technology can have transformative ‘effects’ is more or less in relation to other pre-
existing patterns of wealth and power.
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The concept of a medium

While McLuhan uses the term ‘medium’ unproblematically and is quite happy to see it as a
kind of technology, Williams finds the term problematic and he shares with some other the-
orists (Maynard 1997) an uneasiness about conflating ‘media’ and ‘technology’. It is often
implicit for Williams that a medium is a particular use of a technology; a harnessing of a tech-

nology to an intention or purpose to communicate or express.

CASE STUDY 1.9: When is a technology a medium?

Here we might take the much-considered case of photography. Clearly there is a photographic technology; one in which optical and
mechanical systems direct light onto chemically treated surfaces which then become marked in relation to the way that configurations
of light fall on that surface. This, however, is not a medium. The manufacture of silicon chips, a technical process upon which the man-
ufacture of computers now depends, uses this photographic technology. It is used to etch the circuits on the microscopic chips. This
is a technological process - a technology at work. However, another use of the photographic technology is to make pictures - to depict
persons or events in the world. This may also be a technology at work. However, when it is said that these pictures or images provide
us with information, represent an idea, express a view, or in some way invite us to exercise our imaginations in respect to the contents
and forms of the image, then we may say that photography is being used as a medium. Or, more accurately, the technology of pho-
tography is being used as a medium of communication, expression, representation or imaginative projection. On this line of argument,
a medium is something that we do with a technology. Clearly, what we do needs to be of an order that the technology can facilitate
or support but it does not necessarily arise from the technology itself. Having an intention for a technology is not synonymous with the
technology per se. A technology becomes a medium through many complex social transformations and transitions; it is, in Williams's

reading, profoundly the product of culture and not a given consequence of technology.

5.1.8 A problem with
binary definitions

1.6.2 Mapping Marshall
McLuhan

Williams is also wary about the theoretical implications that the term ‘medium’ has come
to carry. First, he criticises and virtually dismisses it as always being a misleading reification
of a social process. Second, he sees that it is also a term that is used to recognise the part
that materials play in a practice or process of production, as in artistic processes where the
very nature of paint, ink, or a certain kind of camera will play a part in shaping the nature of
an artistic product (1977: 159).

Medium as a reification of a social process

When he thinks about the sense in which a medium is a reification, McLuhan can be seen as
very much in the centre of Williams’s line of fire. Williams uses the following seventeenth-
century statement about the nature of vision to demonstrate what he sees to be the major
difficulty, still present in contemporary thought, with the concept of a ‘medium’: ‘to the sight
three things are required, the Object, the Organ and the Medium’ (1977: 158).

The problem, he argues, is that such a formulation contains an inherent duality. A ‘medium’
is given the status of an autonomous object (or the process of mediation is given the status of
a process that is separate from what it deals with) which stands between and connects two
other separate entities: that which is mediated (an object) and that which receives the results
of the mediating process (the eye). With language as his example, Williams points out that
when this concept of a medium is being used, ‘Words are seen as objects, things, which men
[sic] take up and arrange into particular forms to express or communicate information which,
before this work in the “medium” they already possess’ (1977: 159).

Williams argued against this position — for him the process of mediation is itself constitu-
tive of reality; it contributes to the making of our realities. Communication and interaction are
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what we do as a species. The ‘medium’ is not a pre-given set of formal characteristics whose
effects can be read off — it is a process that itself constitutes that experience or that reality. So
for Williams to argue that ‘the medium is the message’ is to mistake and to reify an essen-
tially social process taking place between human agents and their interests as if it were a
technological object outside of human agency. As a theoretical conception which structures
thought it necessarily leaves us with sets of binary terms: the self and the world, subject and
object, language and reality, ideology and truth, the conscious and unconscious, the eco-
nomic base and the cultural superstructure, etc. (see 5.1.8 for some problems with binary
terms).

Medium as material

One way of avoiding this problem is to narrow the definition of a medium. This is the other
direction which Williams’s thought on the subject takes. He recognises that a ‘medium’ can
also be understood as ‘the specific material with which a particular kind of artist worked’, and
‘o understand this “medium” was obviously a condition of professional skill and practice’
(Williams 1977: 159). The problem here, writes Williams, is that even this down to earth sense
of a medium is often extended until it stands in for the whole of a practice, which he famously
defines as ‘work on a material for a specific purpose within certain necessary social condi-
tions’ (1977: 160). Once again we see that Williams wants to stress that a medium is only part
of a wider practice, a material that is worked upon to achieve human purposes pursued in
determining social contexts; a means to an end.

1.6.4 The many virtues of Saint McLuhan

Introduction
Following our ‘mapping’ of McLuhan'’s ideas in 1.6.2, we will now move on to a discussion
of three core theses that emerge from those ideas. These are:

1 the extension thesis: technology is an ‘extension of man’ (1964);

2 the environmental thesis: ‘the new media are not bridges between man and nature: they
are nature’ (1969: 14);

3 the anti-content thesis: ‘Societies have always been shaped more by the nature of the
media by which men communicate than by the content of the communication’ (1964 1).

If Williams, as we noted in 1.6.1, has become, as it were, the ‘deep structure’ of cultural and
media studies’ address to technology, McLuhan’s theses spring up, barely disguised, when-
ever a new medium arises and draws attention to the question of technology. It is important
to note, then, that while the debate between Williams and McLuhan centres around the ‘old
medium’ of TV, that debate continues to frame contemporary cultural discussions of tech-
nology in general, and of cyberculture in particular.

Since his 1967 review of Understanding Media, for instance, McLuhan has been one of
the constant references in the work of Jean Baudrillard. One of Baudrillard’s most famous
theses, concerning ‘The Implosion of Meaning in the Media’ (in Baudrillard 1997), is precisely
concerned to analyse further MclLuhan’s anti-content thesis. Similarly, Baudrillard’s critics
(see, for example, Kellner 1989; Gane 1991; Genosko 1998) have consistently drawn atten-
tion to his debt to, and criticisms of, McLuhan: if he rejects McLuhan’s optimistic neo-tribal
future, Baudrillard extends the idea that ‘the medium is the message’ further than McLuhan
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ever did. Moreover, as Istvan Csisery-Ronay (in McCaffery 1992: 162) has noted, it is pre-
cisely his concern with systems over meaning in his analyses of media that makes him a
‘philosopher of eyberpunk and a practitioner of cybercriticism’.

Again, Arthur Kroker’s analysis of technology and postmodernity places MclLuhan’s exten-
sion thesis at the centre of that discussion, quoting from Counterblast (1969: 42) McLuhan’s
assertion that the rise of electronic technologies makes the technological environment one
composed from ‘the externalisation of the human nervous system’ (Kroker 1992: 64). Finally,
the extension thesis recurs wherever cyborgs, ‘couplings of organisms and machines’
(Haraway 1991: 150), are concerned (and, as we shall see below, the longest-lived theory of
technology in general is precisely the extension thesis). These examples are far from exhaus-
tive. Indeed, while some theorists make partial use of McLuhan’s work, others (De Kerckhove
1997; Genosko 1998; Levinson 1999) maintain simply that McLuhan is the theorist of cyber-
culture. We are not asking, however, whether Williams or MclLuhan provides the more
accurate or ‘correct’ theory. Rather, what we want to show is that this ‘old media’ debate
continues to provide essential co-ordinates on the map of new media and cybercultural stud-
ies. As we show in 1.1, we have been here before: debates about ‘new media’ have been
around for a long time!

We shall examine each of MclLuhan’s three theses in turn.

The extension thesis

The ‘extensions of man’, although widely recognised as MclLuhan’s coinage, expresses the
functional differences in human capabilities introduced by the (then) new media. It was not,
however, a new idea. In fact, it stretches back to Aristotle in the fifth century Bc. By tracing the
long history of this thesis, however, we will see that it is clearly based in the nature of the
human body. We will look at four versions of this thesis: Aristotle, Marx, Ernst Kapp, and Henri
Bergson.

ARISTOTLE

In two works on practical philosophy — the Eudemian Ethics and the Politics — Aristotle dis-
cusses the idea that tools are extensions of soul and body. Thus, in the former work he
writes:

For the body is the soul’s natural tool, while the slave is as it were a part and detachable
tool of the master, the tool being a sort of inanimate slave.
(Eudemian Ethics, book VII, 1241b; in Barnes 1994: 1968)

And he repeats the point in the Politics:

Now instruments are of various sorts; some are living, others lifeless; in the rudder, the
pilot of the ship [the kybernetes] has a lifeless, in the look-out man, a living instrument; for
in arts [techne], the servant is a kind of instrument.

(Politics book 1, 1253b; in Everson 1996: 15)

We can see a certain prefiguration of cybernetics in these passages (see 5.3), if not of
cyborgs: detachable tools, inanimate slaves, living and lifeless instruments. The core of the
idea is, however, that instruments extend the functions of the labouring body.
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MARX

This idea receives a further twist in Marx, where he proposes that technology is a human
means of self-extension. Where Aristotle sees instruments as lifeless servants, and servants
as living instruments, Marx, in Grundrisse, although continuing to root the thesis in the human
body, is simultaneously concerned to distance the technological world from the natural realm:

Nature builds no machines, no locomotives, railways, electric telegraphs, self-acting
mules, etc. These are the products of human industry; natural material transformed into
organs of the human will over nature . . . They are organs of the human brain, created by
the human hand.

(Marx [1857] 1993: 706)

While part of nature, the technological extension of human industry creates non-natural
organs that in turn extend the human brain’s dominion over nature. Political economist that
he was, however, Marx would also note the cost of these benefits, insofar as they also trans-
form the relation between the labouring individual and the method of working. When using
hand tools, Marx writes, the labouring individual retains an independent capacity to labour;
on the other hand, when it is a question of larger machines and systems of machinery (such
as are found in factories; ibid.: 702), then

The worker’s activity . . . is determined and regulated on all sides by the movement of
machinery, and not the opposite . . . The science which compels the inanimate limbs of
the machinery, by their construction, to act purposively, as an automaton . . . acts upon
[the worker] through the machine as an alien power, as the power of the machine itself.
(ibid.: 693)

By extending the natural body, then, that body becomes transformed by its own extensions.
If the question of who is in control of the machine is unambiguous in Aristotle, it becomes
highly complex in Marx, and the socially structuring force forming the labouring body in indus-
trial capitalism.

KAPP

A mere twenty years after Marx’s Grundrisse, Ernst Kapp wrote Outlines of a Philosophy of
Technology (1877), in which the phrase ‘philosophy of technology’ was coined for the first
time. In it Kapp wrote, apparently presciently, of a ‘universal telegraphics’ that would trans-
form (i.e., shrink) time and (manipulate) space. Kapp argues that telegraphics is an extension
of the nervous system, just as railways extend the circulatory system. So, like Aristotle and
Marx, he viewed technology as a form of ‘organ projection’. Thus:

[slince the organ whose utility and power is to be increased is the controlling factor, the
appropriate form of a tool can be derived only from that organ. A wealth of intellectual cre-
ations thus springs from hand, arm and teeth. The bent finger becomes a hook, the hollow
of the hand a bowl; in the sword, spear, oar, shovel, rake, plough and spade, one
observes the sundry positions of arm, hand, and fingers.

(Kapp 1877: 44-45; cited in Mitcham 1994 23-24)

As can be seen from this passage, Kapp is more concerned to demonstrate that the forms
of tools recapitulate those of human organs. He thus echoes a well-known principle of
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nineteenth-century biology, but draws no more lessons from this other than to ‘naturalise’ the
production of technological artefacts.

BERGSON

At the turn of the twentieth century we find the same idea in Henri Bergson’s Creative
Evolution ([1911]1920), where the philosopher notes that technology ‘reacts on the nature of
the being that constructs it’, much as Marx indicates, insofar as it ‘confers on him . . . a richer
organisation, being an artificial organ by which the natural organism is extended’ ([1911]
1920: 148). In Bergson ([1911] 1920: 148) as in Marx, the extension is thus extended itself,
as this later passage makes clear:

If our organs are natural instruments, our instruments must then be artificial organs. The
workman’s tool is the continuation of his arm, the tool-equipment of humanity is therefore
a continuation of its body. Nature, in endowing each of us with an essentially tool-making
intelligence, prepared for us in this way a certain expansion. But machines which run on
oil or coal . . . have actually imparted to our organism an extension so vast, have endowed
it with a power so mighty, so out of proportion with the size and strength of that organism,
that surely none of all this was foreseen in the structural plan of our species.

([1932] 1935: 267-268)

Here extension has run full circle: the extensions, although grounded in the human body,
extend themselves in such a way as to alter that body. While nature endowed that body, say
Marx and Bergson, with a tool-making capacity with which to extend itself, that capacity has
grown in scale so much that it must act on its own plans, having outstripped nature.

The basis of the extension thesis becomes clear: it is rooted in the nature of the human
body. In all the accounts of this thesis we have examined, technology is rooted in the natu-
ral capacities or forms of that body. In some, particularly Marx and Bergson, it feeds back on
that body and alters it, and thereby alters its environment. Thus we arrive at the second of
McLuhan’s theses: the environmental thesis.

The environmental thesis

[Tlhe new media are not bridges between man and nature: they are nature.
(McLuhan 1969: 14)

Whereas Marx and Bergson make explicit their claims concerning the difference between
hand-tools and large-scale machines or systems of machinery, Aristotle and Kapp do not: all
technology simply extends the body. However, the key question that Marx and Bergson pose
concerns the scale of technological extension, or what sociologist Jacques Ellul called ‘the
selfaugmentation of technology’ ([1954] 1964: 85ff.). This thesis entails two main things:

e first, that above a certain threshold of quantitative change (the number of technologies a soci-
ety uses) there arises a qualitative change in the structure and functioning of that society;

e second, that technology, at that point, becomes autonomous, determining its own future

and that of the society it shapes.

We can see a very different account of technological determinism arising here than that
Williams ascribed to MclLuhan. We shall return to this account when we revisit the issue of
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determinism in 5.2.4. We can immediately note, however, that the qualitative change Ellul
describes evokes a relationship between what Bergson describes as the scale of a given
technology once it has left the category of the hand-tool, and that of technology’s environ-
mental impact: we hold a hammer, but we work in a printing press. In this sense alone,
technology clearly changes society, not only in the environmental scale of its impact but in the
changes to the working relationships between human and machine this entails.

When MclLuhan considers the technological environment, however, he means something
quite different from the obvious, physical bulk of a factory. This means, in turn, that McLuhan
does not make any qualitative distinction between tools and systems of machinery. His sense
of the technological environment remains physical, but in a far more subliminal, hard-to-
perceive way. When writing about the electronic media, McLuhan coins the phrase ‘the
hidden environment’ (1969: 20-21) to describe the effects of their presence:

Media of all kinds exert no effect on ordinary perception. They merely serve human ends
(like chairs!) . . . Media effects are new environments as imperceptible as water to a fish,
subliminal for the most part.

(McLuhan 1969: 22)

In other words, MclLuhan’s idea of media effects is not of the tabloid type: Rambo machine-
guns a Vietcong village, therefore an impressionable but disaffected teenager runs amok in
suburbia. Rather, they subtly alter everything, so that now all human actions take place in a
technologically saturated environment that has become the natural world, never rising above
the threshold of perception.

An excellent illustration of what MclLuhan is getting at here can be found in Paul
Verhoeven’s Robocop (1984). After Murphy (Peter Weller), a cop in soon-to-be New Detroit,
is gunned down, his dying body is taken to hospital where he is ‘prepped’ for various cyber-
netic implants: titanium-cased arms and legs, capable of exerting enormous pressures, their
muscular power amplified by servo-motors; a microchip memory, and so on. The last implant
we witness being fitted is his visual grid, which the viewer sees being bolted down over his
face plate. The grid itself becomes increasingly visible as it is screwed into place, but disap-
pears again once fully fitted. Robocop has utterly absorbed this visual filter, no longer seeing
it, but actually seeing through it.

Just as Kapp sought to naturalise the forms of tools and technologies, so MclLuhan
points to the naturalisation of effects: if we want to understand the scale of the impact of
technological change on culture, we must dig deeper than the content of the media and look
at the technological effects of the media themselves. This, then, brings us to the third of Saint
MclLuhan’s many virtues: the elevation of the media above the message. Before we move on,
however, note the difference between the technological environments Marx, Bergson and
Ellul describe, and that which McLuhan describes: the first is a process that necessarily gets
out of hand, spiraling beyond human control; the second is like the screen fitted to
Robocop’s ocular implants — you notice it on its way in, but not once it becomes the pre-
conscious experiential filter.

THE ANTI-CONTENT THESIS: ‘THE MEDIUM IS THE MASSAGE’

The above phrase is the real title of McLuhan’s often misquoted but most famous work
(1967). The ‘massage’ brings out the tactile, sensory effects of the media, as discussed
above. At the beginning of that book, a very hypertextual collage of image and text, he writes,
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Societies have always been shaped more by the nature of the media by which men com-
municate than by the content of the communication.
(McLuhan and Fiore 1967a: 1)

In other words, MclLuhan is arguing that it is not the content of the media that matters at all:
whatever the narrative, representational strategy or the ideological mystifications taking place
in media narratives, they are decidedly unimportant next to the constant sensory assault
stemming from radio and television. As he puts it in an interview, the ‘massage’ of his 1964
work is created by

the shaping, the twisting, the bending of the whole human environment by technology . . .
a violent process, like all new technologies, often revolting, as well as revolutionary.
(McLuhan, in Stearn 1968: 331)

In contrast to this ‘violent massage’, to pay attention to the content of a medium or a text
deludes the viewer, reader or listener into a sense of mastery over these machines. McLuhan
delivers his scornful verdict on those (academics) who practise this: ‘Content analysis
divorces them from reality’ (in Stearn 1968: 329). In this view, media effects do not so much
provoke violence in viewers as exert violence on them. The human sensorium is under assault
from the very media into which it extended itself.

If we take all three theses together, the same set of concerns emerges: the body is phys-
ically extended by the media; the senses and the environment they sense undergo a
‘revolution’ (Stearn 1968: 331) with every new piece of media technology. McLuhan’s analy-
ses are based on the body, the senses, and the technological environment. What unites all
three is what we might call their physicalist emphasis — precisely what humanism in cultural
and media studies has been unable to address! We will continue our discussion of the phys-
icalism of new media and cybercultural studies in Part 5.

In 5.2.2 we will have one further occasion to return to the MclLuhan-Williams problematic,
in the context of a thorough examination of what is entailed by the idea of technological deter-
minism. Since any determinism relies on a conception of causality (to say ‘X is determined by
Y’, is to argue that X causes Y), and since there are many accounts of causality, we have yet
to establish what notion of causality Williams ascribes to McLuhan and what notion of causal-
ity McLuhan is working with.

1.6.5 The extent of the ‘extensions of man’

At the root of the McLuhan/Williams debate lies the question of whether it is a machine’s
users that are in control of what they are using, or whether the machine in some sense deter-
mines its uses. In the first case, a more or less free human agency governs all historical
processes, so that any event that takes place can be traced back to the actions of groups
and individuals holding a certain view of things. Thus how we use technology is the only
question we need ask of it, creating a gulf between the technology itself and its uses: it is as
if technology simply does not exist until it is used. We tend, therefore, not to ask what a tech-
nology is, but what purposes it serves. That a technology is used in a particular way (the
bomb to kill, television to reproduce the ideological status quo) is an accident of the views
held by the controlling group. Therefore the point of studying the uses of a technology is not
to study the technology but to analyse and contest the governing ideology that determines
its uses. On this view, every technology is a tool.
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While such a view works well for individual technologies (especially for isolated commu-
nications technologies — consider the displacement of the military ARPANET system into the
Internet), it works less well if we consider the extent to which technology becomes environ-
mental. In other words, there are quantitative changes in the scale of the work that can be
accompished in the shift from the tool to the machine, but as a consequence there are also
fundamental qualitative shifts that alter the relation of human and machine. Rather than being
reducible to tools for human purposes, when technology becomes environmental it can no
longer be localised, isolated from the networks it forms the material basis of. This is the point
from which McLuhan begins. Moreover, ‘the medium is the massage’ indicates the physical
basis of the effects of technology: it is less concerned with a specific or isolated medium in
the classical media studies sense (television, radio, film, etc.) than with the sense in which
technology becomes the medium we inhabit. Thus, ‘the new media are not bridges between
man and nature: they are nature’ (McLuhan 1969: 14). Accordingly, we need pay less atten-
tion to the content of a medium than its physical effects (hence ‘massage’ rather than
message). These are effects principally on the body, since, beginning from the same tool-
based conception of technology as does Wiliams, McLuhan famously views technology as
‘extensions’ of human capacities and senses. Technology therefore becomes a physical
medium that alters the physical capacities of the human body. What therefore has tradition-
ally within media studies been disparaged as technological determinism turns out merely to
be taking the physical constitution and effects of a technologically saturated civilisation or cul-
ture seriously.

We have thus returned to the point from which section 1.6.4 began: the view that tech-
nology is an ‘extension’ of human capacities, senses, labour, and so on, a view that has such
a long history in how human cultures have conceived their technologies. If, however, we seem
merely to have come full circle, we need to re-examine what we have found out along the
way. Thus we see that this definition of technology poses increasingly complex questions as
technology itself becomes more complex. It is worth reiterating the points at which technol-
ogy has become more complex:

1 Materially: the relation between biological and technological things (between humans and
machines) gives rise to several questions. Have our interactions with technology become
s0 all-pervasive as to produce hybrids of biological and technological components, thus
unsettling the distinction between the natural and the artificial, or do they result in large-
scale actor-networks that resist reduction either to biological or technological bases?

2 Causally: if biology is becoming increasingly inseparable from technology (as for example
in the case of the Human Genome Project), what sort of causality is involved in technol-
ogy producing effects? If in a determinist sense, then how? Does technology now, or will
it, possess or acquire agency? If so, of what kind?

3 We have seen that conceiving of technology in this way constitutes a critique of human-
ism, which imagines the agent as separable, isolable from his/her/its physical, causal
environment. If we do not thus imagine the agent, then in what sense is technology
reducible to an ‘extension of man’, and at what point does it begin to become ‘self-
extending’?

4 We therefore see that studying the question of technology in culture entails opening ques-
tions regarding what culture is, and whether it is isolable from its physical environment and
the forces therein, as Williams insists it is.
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If we answer (4) in the negative, then we see how the question of technology opens onto
the question of the physical basis of culture. It also therefore opens onto scientific and, in the
strictest sense, metaphysical issues. One such metaphysical issue, which has enormous
consequences in the sciences, is causality. We have seen that some forms of determinism (of
the sort that Williams accused MclLuhan of holding) presuppose a linear causality (of the sort
that MclLuhan argues so strenuously against). For Williams, it is essential to pose the prob-
lem of technological effects on culture in this manner if what he called ‘cultural science’ is to
be separable from physical science. A second such problem concerns realism and nomi-
nalism. Generally speaking, nominalists argue that general terms such as ‘technology’
constitute nothing more than collective names to designate the totality of actually existing
technological artefacts. This view is called nominalism because it believes that general terms
such as ‘technology’ are nothing but names for collections of specific individuals. When nom-
inalists talk about technology itself (or when they spot others talking in this way), then they say
this amounts to nothing other than talk about empty names. Some nominalists suggest that
such terms therefore be eradicated, voided of all but numerical or grammatical sense; others
accept this lack of reference to the real world as an inescapable condition of human knowl-
edge, since it is linguistically mediated, and the reference of a term is merely a structural
artefact. Realists, by contrast, argue that ‘technology’ as such has characteristics not nec-
essarily instantiated in all or even in some individual and actual artefacts. Many things are
technological: not only mechanical, steam, electrical or digital machines, but also social struc-
tures or ‘soft technologies’ as Jacques Ellul calls them (Ellul [1954] 1964). Moreover, the
realist may include in the concept of technology things that do not have any actual instanti-
ation, but that remain real in some other form or function (a good example here is Babbage’s
Difference Engine, which was not fully constructed until 1991: prior to that date, did such
technology really exist?). The crucial difference, however, is that realists need not view lan-
guage either as simply naming things, or as a screen that either frames or obscures the stuff
and matter of things and forces: physics.

Both these issues come clearly into focus when we consider history in general, and the
history of technology in particular. Before moving on to a discussion of these topics, which
pick up from sections 1.4 and 1.5, we must also note the consequences of another aspect
of the extension thesis as regards technology: that is, that as technology becomes simulta-
neously less massive and more environmental, deterministic consequences become
correspondingly more likely. This is something McLuhan missed, but that Lyotard picks clearly
up on. This position, known as ‘soft determinism’ (determinist consequences resulting from
indeterminate causes; see 5.2.4), recognises the difference in outcome of introducing a new
tool into an agrarian culture, a new power source into an industrial culture, or a new pro-
gramme into a digital culture. Such considerations give rise to the view that technological
determinism is not a historical constant (as hard determinists, if they exist anywhere, would
argue), but is historically specific to a degree of technological complexity in a given cultural
frame. Moreover, it poses the question of what it is that is thus extended: is it the human sen-
sorium, will, muscles, or bodies, as Aristotle, MclLuhan and Marx say, or is it technology itself,
as Ellul and Lyotard argue? If the latter, is there any such place as ‘nature’ or ‘culture’ that
remains exempt from the actions of technology, or do we require, as Latour demands, a new
constitution for the actor-networks, neither reducibly human nor machinic, but instead, bio-
socio-technical?

What then are the consequences of taking the physical effects of technology seriously?
First, as we shall see in Part 5, it entails that we can no longer separate physical from cultural
processes, or matter from meaning. We can thus see how in attempting to answer the
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question ‘what is technological determinism?’ we are led to pose questions that carry us nec-
essarily from the sphere of culture to those of technology and, finally, nature.

1.6.6. A new focus for old debates: Science and Technology Studies

[S]cientists shout at sociologists, who shout back. You almost forget that there are issues
to discuss.
(Hacking 1999: vii)

One of the crucial issues to arise from the problems discussed in 1.6 concerns the relation
between the natural and the human sciences. Broadly speaking, we may characterise the
issue thus: if Williams’s account is correct, then the cultural sciences focus on different enti-
ties altogether than the natural sciences; if, conversely, McLuhan’s concerns become the
model of the cultural analysis of technological entities, then no such division of the ‘natural’
and ‘cultural’ sciences is viable. Since the 1980s, the character of this division of scientific
labour has received renewed focus through the field known as Science and Technology
Studies (STS). This simple fact attests to the crucial relevance of the MclLuhan-Williams
debates, which continue, as we shall see, to map the available positions in this newer field.

The problem with a media studies that follows Wiliams’s model of ‘cultural science’ is that
it eliminates any relationship at all between cultural and natural phenomena. Because STS
has drawn renewed attention to this problem, it is a corrective to any presumed insulation of
cultural from natural phenomena.

This is not to argue, however, that all practitioners of STS occupy the McLuhanite posi-
tion; quite the contrary. The historian Steven Shapin, for instance, a notable participant in the
STS debates, announces ‘| take it for granted that science is a historically situated and social
activity’ (Shapin 1996: 7). Although he may take this for granted, Shapin nevertheless
deemed a statement of this fact to be necessary. It is the fact of the statement that is impor-
tant to the constitution of STS. Accordingly, it will be helpful to characterise STS as that field
for which the relation of the natural and cultural sciences remains a problem, and STS itself
therefore as a problem field. A brief examination of how these problems have been discussed
will therefore provide a useful outline of STS from its inception to its more recent forms.

STS is generally held to have begun with the journal Radical Science (cf. Haraway 1989:
7) and the work of the ‘Edinburgh School’ (see Barnes, Bloor and Henry 1996) in the 1970s,
followed by the ‘Bath School’ of what was called the ‘sociology of scientific knowledge’ in the
1980s (see Collins and Pinch 1993).

Although both schools might be broadly characterised as favouring the orientation
Williams offers towards a specifically cultural science, arguing (again, generally speaking) for
a species of social constructivism (5.1.9-5.1.10), the two founding schools of STS dispute
the isolation of cultural from natural science, at least by submitting the latter to cultural analy-
sis. Importantly, while thereby relativising the practice of science to historical and social
locations, neither school advocates the extension of such a constructivism to the conclusions
reached by those sciences. Rather, they seek to demonstrate that while the social domain
importantly includes the address to physical nature, and while this fact entails the applicabil-
ity of sociological modes of analysis to scientific practices and institutions, it does not entail
that natural phenomena are therefore nothing more than cultural products.

An instructive example of the approach of these schools is provided by Barnes’ Interests
and the Growth of Knowledge (1977) and Collins and Pinch’s Frames of Meaning: the Social
Construction of Extraordinary Science (1982). These works follow the philosopher of science
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Imre Lakatos (1970) in proposing that sociological constraints (teaching and research insti-
tutions, politics, funding, and so forth) play a decisive role in establishing scientific research
programmes. This means that there is no such thing as pure research into nature, since such
research is always conducted under the auspices of social pressures. Facing this problem,
however, scientists differentiate between what is internal and what external to scientific prac-
tice and research, insulating a scientific ‘core’ from a social ‘periphery’. What became known,
following David Bloor (1991: 3-23) as the ‘Strong Programme in the Sociology of Knowledge’
therefore seeks to demonstrate the socially and scientifically complex ‘framing’ of scientific
cores, and to draw out what this means for the constitution of scientific knowledge. However,
acknowledging this social dimension to the construction of scientific research programmes
is entirely different, as Hacking (1999: 68) notes, to ‘doubting the truth . . . of propositions
widely received in the natural sciences’. Science studies actual nature, albeit in an irreducibly
social context.

Its influence on Cultural Studies in North America is marked (often through the work of
Donna Haraway), though its emphasis on the operations and agency of technology and other
material phenomena marks its difference from the articulations of technology and the human
usually offered by the (social constructionist — see below) humanities and social sciences.
Anne Balsamo (1998) and Jennifer Slack and J. Macgregor Wise (2002) offer accounts of the
influence of STS on North American Cultural Studies. It has yet to register significantly in
British Cultural Studies and has — as yet — had little to say on computers, and next to noth-
ing on popular media or media technologies. It does though offer rich theoretical resources
for theorising relationships and agency in popular new media and technoculture.

The approach pioneered by these sociologists of scientific knowledge remains very much
alive, as illustrated by the opening of archaeologist and STS contributor Marcia-Anne Dobres’
Technology and Social Agency: ‘This is a book about technology. It is therefore, first and
foremost a book about people’ (Dobres 2000: 1). Just as Dobres’ forerunners did not extend
the social construction of scientific research programmes to a socially constructed natural
world, Dobres does not think that the priority she considers must be accorded human actions
and intentions in the analysis of a technology-rich environment entails that all agents are nec-
essarily human. In ‘making and remaking of the material world’ is included the manufacture
of agents (2000: 3). Similarly, although Dobres is clear that her book is primarily concerned
with people and their interaction — with, that is, the cultural dimension — this culturalist per-
spective must be augmented, ‘as all archaeologists know’, by the material dimensions of
culture. In consequence, Dobres’ book ‘places special emphasis on the intertwined social-
ity and materiality of technology’ (2000: 7; emphasis added); she proposes, that is, that
culture is necessarily informed by its physical (natural and technological) context. Clearly, it is
the combination of attention to physical and social reality that distinguishes these
approaches.

Many notable recent contributions to STS have followed Bruno Latour (1993) in taking as
their focus the problem of how exactly this combination occurs. Although Latour began his
contributions to STS with a constructionist focus on the function of inscription in science (cf.
Latour and Woolgar 1979), in subsequent work he has pursued what he calls ‘a more real-
istic realism’ (1999: 15), developing what has become known as Actor-Network Theory
(ANT). ANT is premissed on two main points: that social actors are not exclusively human;
and that it is not things but networks that constitute actors, human and non-human. It is pre-
cisely because the human and social sciences take it for granted that social agency is
exclusively human that Latour’s first thesis strikes many in those fields as ‘treacherous’, as he
puts it (1999: 18). To be a social actor is, for such sciences, to be capable of reason, and
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therefore of choice. At root, agency rests on a notion of free will, that is, of a will uncon-
strained by physical causes external to it. Since technological artefacts are incapable of such
a will, they cannot be social agents. Latour’s counter to this is that social networks, the envi-
ronments in which humans act, are already technological, physical, and cultural, opening We
Have Never Been Modern with a list of the items singled out for attention in an edition of a
daily newspaper: strikes, the threats of war and famine, transportation systems, the HIV virus,
photographs taken from the Hubble Space Telescope, political speeches, sports, arts, and
so on. Realistically, reality is made up of networks of human and non-human things, rather
than being divided into entities that are or are not agents regardless of their contexts. Latour’s
work therefore moves from the constructionist focus of Williams’s cultural science to the
socially determining pole occupied by McLuhan.

While ANT proposes that reality is made up of nature and culture, rather than one or the
other, it arguably does not answer, as Sardar (2000: 41) has noted, the question of ‘the
degree to which . . . construction’ is constrained by some objective reality ‘out there’. In con-
sequence, ‘science wars’ still rage, polarising the sciences and the humanities so that, as
Hacking (1999: vii) sadly notes, ‘you almost forget that there are issues to discuss’ — almost,
but not quite. STS has become a vibrant critical forum for the important exchanges between
the natural and the human and social sciences, capable of combining with important phe-
nomena such as stem-cell research or the ‘visible human project’ (Biagioli 1999 is a superb
anthology showing the diversity and energy of contemporary Science Studies) from scientific,
historical and cultural perspectives

It is precisely because STS reorients cultural attention towards its forgotten physical
dimension that it reveals the contemporary impotance of the debate between MclL.uhan and
Williams. Rather, therefore, than amounting merely to an interesting historical curiosity, these
debates are core to the future of cultural and media studies. It is precisely because Wiliams'’s
account of cultural science crucially informs the settled form of cultural and media studies,
that STS highlights the ‘blind spots’ (56.1.1) and assumptions inherent in such approaches to
technology. STS not only provides an important corrective to such approaches, but becomes
a vital contributor to the cultural study of physical and technological phenomena.

Among the issues that remain in the light of this brief history of STS, the problem of the
precise relation between nature and culture remains to be interrogated. If, according to ANT,
social networks are assembled from technological, physical, political, intentional and discur-
sive elements, do these networks themselves owe their existence to nature or to culture? Are
some elements more essential than others? Even if we assume that networks have priority
over elements (that is, that elements do not exist without the networks that make them), we
still do not know whether these networks can be said to exist without culture. Although there-
fore ANT provides what many agree is a ‘realistic’ and thought-provoking description of
reality, the question Latour’s ‘more realistic realism’ has yet satisfactorily to answer, concerns
reality itself.
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2.1 What happened to Virtual Reality (VR)?

WEEKERD
DAWN OF ANOTHER WORLD

2.1 The Daily Telegraph front page: ‘Dawn of another World'. 2.2 Nintendo Wii. Courtesy of AFP/Getty Images

In his 1984 novel, Neuromancer, Wiliam Gibson coined the term ‘cyberspace’ and offered his
seminal vision of an immersive virtual world. Some twenty-three years later, in his latest novel
(Spook Country, 2007) Hollis, his heroine (an ex-member of an avant-garde rock band turned
techno-art journalist) interviews an artist who works with GPS and computer simulations, in
Los Angeles:

‘What'’s here, Alberto? What are we here to see?’ Hollis demanded, as they reached the
corner. He knelt and opened the case. The interior was padded with blocks of foam. He
extracted something that she at first mistook for a welder’s protective mask. ‘Put this on.’
He handed it to her. A padded headband, with a sort of visor. ‘Virtual Reality?’ She hadn’t
heard that term spoken aloud in years, she thought, as she pronounced it. ‘The software
lags behind,” he said. ‘At least the kind | can afford.’

(Gibson 2007: 7)

In Gibson’s latest novel, ‘VR’ has become a memory. Its once futuristic apparatus is mistaken
for a clumsy welder’s mask and for those who still bother, like the artist Alberto, the software
is still defective.



106

New media and visual culture

In a 2007 entry in his blog ‘10zenmonkies’, R. U. Sirius, one-time editor of the leading
cyberculture magazine Mondo 2000, recalls the interest and excitement that was once
aroused by Virtual Reality or ‘VR’. With a hint of disbelief he recalls how, in the emerging dig-
ital culture of the early 1990s, the promise of interacting with other people in shared 3-D
worlds was as much a talking point as was the novelty of the Internet. He writes:

3-D worlds would be accessed through head-mounted displays. The idea was to put the
user literally inside computer-created worlds, where she could move around and see and
hear the goings on in a fully dimensional alternative reality and have the sensation of being
in another world. The eyes were the primary organs of entrance into these other worlds,
although touch, motion and sound were all also involved.

He then observes that the popular virtual world of ‘Second Life’ is a ‘timid’ example of what
was then envisioned (http://www.10zenmonkeys.com/2007/03/09/whatever-happened-to-
virtual-reality/).

In the first edition of this book, written in 2001-2002 when interest in VR was still relatively
strong, we outlined its history and discussed the debate that surrounded it (Lister et al. 2003:
107-124). At that time we were able to raise the question of the future viability and status of
VR as a ‘medium’, pointing to a number of factors which gave pause for thought. We argued
that some careful analysis was needed to grasp what was actually happening in the devel-
opment of VR technology and the social conditions for its use (see Box, ‘Is VR a new
medium?’).

In virtual reality we have an example of a ‘new medium’ (or at least a candidate for one)
which was once as absorbing and hyped as the Internet but which, unlike the Internet and
WWW, seems not to have delivered (however disappointed some have been in what they
have delivered). Nevertheless, throughout the 1990s, little can have exercised the minds and
imaginations of technologists, journalists, artists, film directors, or academics as much as
‘VR’. How are we to account for this waning of interest; this ‘rise and fall’ of Virtual Reality
within the short history of new media?

From our present standpoint, we can now revisit the analysis that we undertook in
2001-2002. The populist hype, widespread experiment, the frequent conferences and artists’
projects that explored VR with such excitement through the 1980s and 1990s has waned.
Apart from the reasons we gave in our original analysis (‘Is VR a new medium?’) it is also now
clear that the enthusiasm for VR was part of the euphoric techno-utopian expectations of the
period, and the heady mix of the computer counter-culture and neo-liberal Silicon Valley
entrepreneurship — a period that was brought to a fairly abrupt end by the dotcom bust of
2000 (see 3.10).

In this context, VR has returned to whence it came — the laboratories of the military—
industrial complex, where research and development steadily continues. It is taking place, for
instance, in the Advanced Displays and Spatial Perception Laboratory at NASA's Ames
Research Centre, where the lead researcher, Stephen Ellis, explains ‘(t)he technology of the
1980s was not mature enough’. His message is that the earlier period of intense activity was
premature because vision ran ahead of the available hardware and software and too little was
understood about how the human sensorium responded to the degree of bodily immersion
that was attempted. Now, as computers have become many times faster, peripherals more
lightweight, and further research into the biology and psychology of perception can be drawn
upon, renewed and serious interest is being shown again (http://science.nasa.gov/head-
lines/y2004/21jun_vr.ntm).



What happened to Virtual Reality (VR)?

Research continues not only at NASA, but in ARPA's (Advanced Research Projects

Agency) National Research Agenda for Virtual Reality, the US Airforce Office for Scientific
Research and other military/industrial research centres (Grau 2003: 22).

-

While ‘immersive VR’ has been thought of as a ‘medium’ we should be cautious in doing so. It may
be more accurate to see VR as a prime example of a technology (or collection of technologies) which
is a stage where development and investment are taking place for a variety of speculative reasons.

However, whether the technology merits the status of a visual ‘medium’, in the widely accepted
social sense, is open to question. An important way to understand a medium is as a set of social,
institutional and aesthetic (as well as technological) arrangements for carrying and distributing infor-
mation, ideas, texts, and images. Immersive VR has no firmly settled institutional pattern of
distribution, exhibition or use and for this reason it is difficult to describe as a medium in a fully social
sense. A medium is more than the technology it depends upon; it is also a practice. It is a kind of
skilled work on raw materials (whether they be words, photographic materials or digitised analogue
media) which uses conventions, structures and sign systems to make sense, to convey ideas and
construct experiences. The jury must still be out on whether or not VR will ever achieve the status of
a medium in this sense. Whether, in other words, it will become a form of social communication and
representation in the manner of radio, cinema or television. We have already briefly discussed Stone’s
conviction that immersive or simulational VR will fuse with online forms at a future time to become a
medium of a new and dramatic kind (1.2.2). The important point here is that neither visionary spec-
ulation nor sheer technological potential is itself a sufficient guarantee that a medium will actually be
the outcome of a technology.

Is VR a new medium?

The social development of technologies as media

This takes us directly onto the terrain researched in considerable historical detail (with a primary inter-
est in communications media) by Brian Winston in Media, Technology and Society: A History: From
the Telegraph to the Internet (1999). On the basis of his research, Winston formulates and tests a
number of stages through which potential communications technologies or ‘media’ will pass. In a sim-
plified form they are these:

1 There must be a basis in a society’s general scientific competence so that a certain kind of tech-
nology is feasible. This is the ground for a technology’s possibility.

2 Next, there is the stage of ‘ideation” when an idea or concept of how that available scientific com-
petence may be given a technological application is envisaged — typically not by one inspired
individual but by several in their supporting contexts and in a number of locations. This may lead
to the building of prototypes, but these, as merely modelled potentialities, are not yet widely
recognised or confirmed as useful social technologies by the social groups with the will to invest
in them or the power to realise them.

3 Thenthere is the stage of a technology’s ‘invention’. Invention, on this view, is clearly not an orig-
inal idea, an unprecedented inspiration, or an occasion for shouting ‘Eurekal’. This is when a
technology can be said to exist properly as it moves beyond an idea, and the prototype stage,
as a clear necessity or use is seen and it finds social acceptance.

~
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Even VRS status as a
single technology is
suspect. As Hillis (1996:
70) asks, does anything
set VR apart from TV
and telephony from
which [it] is partly
cobbled, imagined and
extended?’

This, however, is not to
imply that a medium, so
defined, is neutral.
Whether or not we
want to go so far as
Marshall McLuhan in
proclaiming that the
‘medium is the
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There is no smooth passage between these stages. Winston's research demonstrates that there is
no guarantee that a technology will successfully pass through each of these stages to full social real-
isation and use. Prototypes do not proceed to be inventions unless a social purpose or need is
evident. Further, even those which do can then be ‘suppressed’. History is replete with technologies
that could have been, for which prototypes existed but social need or commercial interest did not.
There are also cases of technologies being invented twice, the telegraph being a case in point. The
‘invention” a second time around succeeded because it was received into a social moment where
there was a perceived need for it. The earlier invention was possible but redundant — to coin a phrase,
‘ahead of its time’ (Winston 1999: 5).

The development of VR has a complex and contingent genealogy of the kind that we outline in
1.3. From the 1950s onwards, several spheres of ‘blue-sky’ research in universities linked to pro-
grammes of military-industrial research into flight simulators and trainers, and related economic and
cultural activity overlap one another. It is only latterly, in the late 1980s, that VR begins to constitute
something like a media industry as well as an intense focus of cultural interest. With regard to the vir-
tual space of the Internet we have to remember that it was ‘Designed by a confluence of communities
which appear to have little in common - such as Cold War defence departments, the counter-cultural
computer programming engineer community, and university research throughout the world - the
Internet’s infrastructure was designed to withstand nuclear attack’ (Hulsbus 1997). Immersive VR’s
history dates from circa 1989 (the SIGGRAPH conference of that year), with foundational experiments
being traced to Ivan Sutherland’s experiments in the 1960s (see Coyle 1993: 152; Woolley 1992: 41).

The social availability of VR

Using Winston'’s terms, we might say that, currently, the hybrid technologies of immersive VR appear to
be teetering between repeatedly reinvented prototype and invention. VR occasionally flickers into life
(often for no more than an hour or two) at prestigious art or media festivals and trade shows. Each such
event or ‘exhibition’ is unique and of short duration. The construction of ‘state of the art’ virtual spaces
and environments is intensive in its use of technology and hence, outside of the military-industrial sphere,
such realisations are restricted to a few fleeting occasions, usually requiring expensive travel and main-
tenance in real time and space for those who wish to participate. Ironically, the viewer or user has to be
in a precise (and expensive) institution or place in the real world if they wish to be in ‘virtual’ reality.

CASE STUDY 2.1 VR, art and technology

Douglas MacLeod, director of ‘The Art and Virtual Environments Project’ held in 1994 at the
Banff Centre for Arts, Canada, explains that it took two years of intensive and groundbreaking
work for artists and technologists to bring a range of VR projects to completion. Reflecting on
the practical dimensions of the project, MacLeod writes, ‘It was like staging nine different
operas in two years while at the same time trying to invent the idea of opera.” Judging that this
huge effort had only provided ‘a suggestion of what this medium could be’, he then worries
that the works will never be shown again; ‘Some are simply too complex to remount. In other
cases, the team of artists and programmers that produced the piece has dispersed, taking
with them the detailed knowledge of the assembly and installation of a particular work’ (Moser
and Macleod 1996: xii; also see Morse 1998: 200).
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In terms of spatial or geographical distribution, it is very likely that VR is rarer than hand-
made pictures were in the era before photography and mass reproduction. A popular work on
VR (Rheingold 1991) reads like a personal world tour of university research departments and
the R&D divisions of major multinational entertainment and communications corporations: the
University of North Carolina; Kansai Science City, Kyoto; NASA, Massachusetts; MIT; Tsukuba
Japan; the US Marine Corps research facility in Honolulu; an inventor’s house in Santa Monica;
companies in California’s Silicon Valley; a computer science laboratory in Grenoble, France
(Rheingold 1991: 18-19). Such places are hardly public or even semi-public venues for the
consumption of a new medium.

Few can travel to expensive installations and exclusive institutions; so how is VR experi-
enced as a medium in the social sense? The most ubiquitous form of VR is the stripped-down
version seen in ‘shoot-em-up’ arcades. While this genre of VR may be of social and cultural
significance it barely matches the promise of VR’s advocates, whom we shall meet shortly.
Qutside of commercial arcades and theme parks, university or corporate research depart-
ments, immersive VR is hardly accessible to most of us.

We can contrast this situation with the ubiquity of the personal computer. It is possible to say
that the PC is used for ‘entertainment, interpersonal communication, self-expression, and access
to information of many kinds’, and therefore ‘Computers are being used as media’ (Mayer 1999:
xiil). It is also clear that such uses have developed distinct genres, institutional frameworks (serv-
ice providers, user groups, training in software use) and patterns of consumption (browsing,
surfing, gaming, participation in online communities, networks, newsgroups). It is difficult to say
the same for immersive VR. The importance of VR as a prototechnology must lie elsewhere. This,
we will argue, is an implied challenge to settled historical practices of image making and receiv-
ing, and to the technological conditions which augment our visual and related aural and tactile
experiences. However, for the same reasons that immersive VR is not a generally available expe-
rience, the basis or evidence for such claims needs careful inspection.

- J

2.2 The virtual and visual culture

Cumbersome ‘head sets’ may have receded but Nintendo’s new Wii computer game (Fig
2.2) finds its players whirling and lunging athletically in their domestic spaces with immediate
and co-ordinated effects taking place on a simulated tennis court or baseball field. All these
examples may be weaker (‘timid” in R.U. Sirius’s terms) than the immersions and simulations
promised by the ‘head mounted displays’ or CAVE environments of Virtual Reality.

They nevertheless present us with visual (and sometimes haptic) experiences that attract
the description of ‘virtual’. Over the last twenty years or so, there have been some dramatic
changes in the way that images are produced, in the ways we meet and access them, and
in the kind of relationship we have to them. The fact that we are not immersed in virtual
worlds while wearing old style head-sets and retro data-gloves does not mean that the vir-
tual (as a quality or mode of experience) has not become an important characteristic of visual
culture.

This retreat of ‘VR’ notwithstanding, it remains important because the virtual (as in virtual
‘worlds’, ‘spaces’, ‘environments’) abounds in contemporary media and visual culture. We
need only think of the immersive quality of videogames that have a mobile first-person point
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2.3 Sony Playstation 3: ‘Virtual Tennis’ video game (computer generated image, with ‘photographic’ backlighting and
depth of field)

of view or use an avatar, both of which allow us to project into and move ‘within’ the game
world; IMAX cinema that fills our field of vision; the vortex of special effects and simulated
news studios of contemporary television with their deep space and lustrous surfaces (inhab-
ited by real newscasters) (Figs 2.4 and 2.5); the programmed video displays, signs, and
images of a shopping mall or metropolitan city centre which all but hide or dissolve (and are
intended to dissolve) the physical architecture which supports them (Fig 2.6), the networks
of webcams monitoring public spaces, online image-banks and virtual galleries etc.

VR as an object to think with

Full blown VR remains then, a paradigm for these more socially distributed virtual forms; it is
an example of a discursive object — an object to think with (Crary 1993: 25-66). It is an appa-
ratus which produces a kind of experience that raises questions about the nature of reality,

2.4 [TV virtual news studio, 2006 2.5 TV Virtual set for election coverage, 2005
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2.6 Chris Kitze, New York City, from
‘The Electric Image’ 2008. powerHouse Cultural
Entertainment, Inc.

perception, embodiment, representation and simulation. In the eighteenth century the
‘camera obscura’ was such an object, just as the cinematic projector was in the mid twen-
tieth century (Metz 1975).

Today, we mainly think of the camera obscura as an instrumental technology, and a fore-
runner to the photographic camera, a kind of camera without film, which was used by
painters and draughtsmen as an aid to constructing images in perspective. However, as
Crary has argued, we think of the camera obscura predominantly in these terms because it
has mainly been art historians who have paid attention to it. He argues that throughout the
eighteenth century the main use of the camera obscura was not instrumental, it was not for
making images. More frequently, it was an object which was possessed by people (particu-
larly philosophers and natural scientists) in order to stimulate philosophical reflection and
speculation on the nature of visual perception and knowledge. It provided a model for, and
raised questions about, the relationships of the external world, the eye and the brain (Crary
1993: 29). It was a practical model and a point of conversation and discourse, used in the
effort to understand the processes of perception and our experience of the visual world more
generally. It looks as if both apparatuses serve similar functions, some two and a half cen-
turies apart, in the way that they promote intense speculation about vision, embodiment and
the nature of experience. This discursive status of VR is also fuelled by its representation in
other media: cinema, TV, novels, and comics, in what we might call ‘the Matrix factor’ rather
than frequent first-hand experience and use (Hayward 1993; Holmes 1997).

The ‘virtual’ is now a major trope or theme in media culture. The concept has close rela-
tionships with others, particularly simulation and immersion. And, at the same time, other
and older concepts associated with the study of images, including representation, illusion,
mimesis, even picture, copy, and fiction are drawn into the sphere of the virtual. In the
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process, the relatively settled definitions of these older concepts become unstable. We can
particularly note a lack of clarity now, in the relationship or difference between representation
and reality, between representation and simulation, and between ‘looking’ or gazing and
immersion.

2.3 The digital virtual

2.7 Sutherland’s Head Mounted Display

Sept. 29, 1931. E. A. LINK, JR 1,825,462
COMBINATION TRAINING DEVICE POR STUDENT
AVIATORS AND ENTERTAINMENT APPARATUS
Filed March 12, 1930 4 Sheets-Sheet 1

2.8 A Link Jnr Combination
Training device
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Effectively the digital ‘virtual’ enters into visual culture with early experimentation in
human-computer interface design; the means by which a human interacts with the machine.
Early forms of ‘VR’ offered to provide an interface that removes all signs of a mediating appa-
ratus between the user and computer generated or stored image, information or content.

It was seen as promising to dispense with the residual forms of the computer screen,
keyboard, and mouse (hang-overs from television, typewriters and mechanical controls). As
the 1960s pioneer of graphic and immersive computer interfaces Ivan Sutherland put it, we
should ‘break the glass and go inside the machine’ (quoted in Hillis 1996), or, in the words of
the more recent developer of VR systems, Jaron Lanier: in VR ‘the technology goes away’
because ‘we are inside it’ (quoted in Penny 1995: 237).

lvan Sutherland was a key figure in the operational and conceptual history of VR, and a
pioneer of computer graphics and simulation technologies, who worked within militarily
funded research programmes. In this context, Sutherland tackled the question of what sym-
bolic form a computer’s output might take or, as we would now put it, what would be the
form of the human—-computer interface? Given that a computer’s internal activity is a vast and
continuous stream of electrical impulses, Sutherland asked how the results of this invisible
activity might be ‘output’ or externalised. What form — language or sign system — should be
used to display the results of computation? Sutherland demonstrated that these impulses
could be translated into an electron beam that was visible on a visual display unit — a screen.
The origin of contemporary computer graphic interfaces, such as those used by the Apple
operating systems or Microsoft Windows, is first seen in his now famous prototype
‘Sketchpad’.

Sutherland also envisaged the possibility of going beyond graphic display to make the
results of computation tangible. He conceived that if a computer reduced and processed any
kind of information as a series of impulses, given the appropriate algorithms and program-
ming, the physical movement of the human body — and even material resistance to that
movement — could also be encoded as information which the computer could process.

From imitation to simulation

Sutherland’s inspiration was the joystick of a Link Flight Trainer in which ‘the feel’ of a
mocked-up aircraft’s parts, moving as if against wind and air pressure, was mechanically fed
back to the trainee pilot. In working upon the development of flight simulators, Sutherland
drew upon several breakthroughs in technology and mathematics (see Woolley 1992: 42-48).
Sutherland’s work showed how human actions could become computable information that
was then passed back to the human subject, via servo mechanisms and sensors, to then
inform or control their further actions. This took a graphic and tactile form in a cybernetic
‘feedback loop’ between computer and human being (see 5.1).

Where Sutherland’s inspiration makes empirical references to a real aeroplane by a func-
tionally quite unnecessary copying of its wings and tailplane, after Sutherland the flight
simulator eventually becomes an enclosed environment, a ‘black box’, with no external, mor-
phological reference to aeroplanes at all. Yet once such a ‘black box’ is entered the sensory
conditions experienced in real flight can be more fully generated to include, for instance, the
programmed vicissitudes of the weather, or engine failure, acting upon the virtual aircraft.
Such simulators, without any external mimetic reference to real planes, can then simulate
planes that have not yet been built or flights that have not yet been taken. Let alone there
being no imitation of wings or tailfins as in the Link Trainer, there are no particular planes to
imitate. Here we meet the distinction between imitation and simulation: the notion that in sim-
ulation (as against imitation or mimesis) the model now, in some senses, precedes the

Gee Bolter and Grusin
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Second World War, the
US government began
serious funding of
research aimed at
improving flight
simulation and the
computation of ballistic
tables, the calculation of
the trajectory of shells and
missiles necessary to
accurate targeting. The
great cost of modern
military aircraft, and the
enormous demand for
ballistic calculation,
fuelled the development
of electronic/digital
computation. This was
not the first time that the
demand for calculation
threatened to outstrip the
human capacity to
produce tabulated data fast
enough and then drove
the development of
computers. See Mayer
(1999: 506) on Babbage’s
Difference Engine (a
version of which was
completed in 1854), a
mechanical computer
which was partly a
response to the demands
for maritime navigation in
the nineteenth century.
Woolley (1992: 49)
reports that in the 1940s
the 60-second trajectory
of a single missile would
take twenty hours to
work out by hand. One
of the first electronic
mainframe computers, the
ENIAC (1944) took 30
seconds. For more on the
military origins of
cybernetics, and therefore
contemporary computing,
see Part 5
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(The ‘universal machine’
is Turing’s term for
what we now call a
‘computer’: a machine
with no dedicated
purpose. Turing saw
that a computer could
be more than a
numerical calculator;
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machine open to a
whole range of tasks — a
machine that could
become any other
machine
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Cartesian
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see Jay (1988)
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reality — a reversal of the expectation that ‘models’ are built (imitate) pre-existing realities. (See
Woolley 1992: 42-44 for a more detailed discussion.)

This is a distinction that can be hard to grasp. For present purposes we will be content
with the following recognition: what distinguishes simulation from imitation is that an artefact
that is a simulation (rather than a copy) can be experienced as if it were real, even when no
corresponding thing exists outside of the simulation itself. We are, after all, now familiar with
such simulated reality effects from watching the seamless insertion of computer animations
and special effects in contemporary blockbuster movies and television adverts. (For more on
‘simulation’, see 1.2.6, and later in this section.)

‘A head-mounted three dimensional display’
In a 1968 scientific paper of this name, Sutherland reported on an apparatus that would, in
effect, generalise the flight simulator. Here, Sutherland made a conceptual move similar to
that made by Alan Turing when he conceived of the computer as a ‘universal’ machine.
Sutherland built an apparatus that included a rudimentary head-mounted display. The HMD’s
basic purpose was to ‘present the user with a perspective image which changes as he
moves’ (Sutherland 1968: 757). The space that the wearer of the helmet ‘saw’, and which
shifted as they moved their head, was generated mathematically. It was structured by a three-
dimensional Cartesian grid with its three spatial co-ordinates imaged stereoscopically on the
binocular TV screens held close before their eyes.

For Sutherland, this apparatus had no specific purpose such as flight simulation. It was
a visual and tactile interface with a computer, an alternative to the early punch cards, or to a
keyboard, light pen and screen. Instead of human—-computer interfaces being holes punched
in paper tape or two-dimensional manipulable graphics displayed on a VDU, this interface
was, however rudimentary, spatial, visual, tactile and kinaesthetic. An important element in
the history of Western visual culture makes an appearance in our brief account of
Sutherland’s work; a conception of space which is historically and culturally specific to
Western art and science — in the form of a Cartesian grid which appeared to the wearer of
Sutherland’s head-mounted display.

2.4 Immersion: a history

As the inventor of the earliest HMD, Ivan Sutherland saw its purpose as continuous with a
long tradition of pictorial representation. He intended his system to compute and present
its user with ‘a perspective image which changes as he moves’ (Sutherland 1968: 757).
The space that the wearer of his helmet ‘saw’, and which shifted as they moved their head,
was the traditional three-dimensional Cartesian grid which perspective presupposes.
However, in the 1990s, as the experience provided by developments in VR became more
widely known to scholars of visual culture, the novelty and difference of the experience,
rather than Sutherland’s sense of continuity, was stressed. Again and again it is an expe-
rience of immersion, of being ‘in’ rather then before an image that is expressed. ‘()n virtual
reality, the television swallows the viewer headfirst’ (Dery 1993), or as Margaret Morse put
it, ‘VR is like passing through the movie screen to enter the fictional world of the “film™, and
entering a virtual environment is like ‘being able to walk through one’s TV or computer,
through the vanishing point or vortex and into a three-dimensional field of symbols’ (1998:
181). In fact, concludes Morse, VR may herald the end, not the continuation of traditional
forms as it ‘may even be considered the last gasp of Renaissance space’. The VR user is
a spectator whose ‘station point is inside the projection of an image, transformed from a
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monocular and stationary point of view into mobile agency in three-dimensional space’
(1998: 182).

Jonathan Crary also sees a historical break occurring with VR, as a ‘vast array of com-
puter graphics techniques’ brought about an ‘implantation of fabricated visual “spaces™.
These produce images in a different way to film, photography, and television (they do not
copy a reality before their lenses) and he sees them as bringing about a transformation in
visual culture that is ‘probably more profound than the break that separates medieval imagery
from Renaissance perspective’. This break with tradition was ‘relocating vision to a plane sev-
ered from a human observer’ and supplanting ‘most of the historically important functions of
the human eye’ (1993: 1-2). Yet another commentator, a scientist and literary scholar, con-
siders that in VR we were witnessing a ‘quantum leap into the technological construction of
vision’ (Hayles 1999: 38). And in the view of a sociologist,

(o)f the myriad technological and cultural transformations taking place today, one has
emerged to provide perhaps the most tangible opportunity for understanding the political
and ethical dilemma of contemporary society. The arrival of virtual reality and virtual com-
munities, both as metaphors for broader cultural processes and as the material contexts
which are beginning to enframe the human body and human communication.

(Holmes 1997: 1)

What underpins all these evaluations of VR'’s significance is a stress on the immersive expe-
rience that it provides and (in some) a shift of vision from its dependence upon the spatially
positioned human eye to its production by machines and technologies.

Common to these attempts to describe the immersive experience of VR lies the key idea
of passing through the surface of an image or picture to enter the very space that is depicted
on the surface. Frequently, this is expressed as ‘stepping through Alberti’s window’. Leon
Battista Alberti was an early fifteenth-century art theorist who is widely credited with formu-
lating an influential method of constructing images using perspective. At the risk of
considerable oversimplification, we may say that Alberti’s method established the ground for
a whole tradition of pictorial representation, the subsequent history of Western art, which
eventually leads to the photographic camera. We can immediately glimpse here, why com-
parisons are drawn between the scale of change (in the nature of images) that took place in
the Renaissance and at the end of the twentieth century.

2.4.1 Alberti’s window

As Shields notes, ‘the decoupling of space from place accomplished through the use of the
telephone implies that “virtual life” has been coming for a long time’, and, he continues, for
longer than we thought because ‘perspective’, as used in images since the Renaissance, is
a technology for producing the virtual (Shields 2003: 42). In The Psychology of Perspective
and Renaissance Art, the experimental psychologist, Michael Kubovy examines the per-
spectival design of a fifteenth-century fresco painting and he describes the space created
within the picture as ‘virtual space’ (Kubovy 1986: 140, fig 8.8).

He explains the manner in which the artist (Mantegna) contrived to make a viewer of his
picture feel as if they were positioned beneath a stage on which the scene they are viewing
(the picture itself) takes place (Fig 2.9). The view we are given is much like that we would have
of a theatre stage from a position in the orchestra pit (see Fig 2.10 and imagine being placed,
virtually, in the orchestra pit, looking up at the stage). The result is that the feet of figures
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depicted as further away from the viewer are cut off from view. Only the feet of the figure
standing right at the front edge of the stage are visible. To emphasise the point, Mantegna
paints this foot as if it protrudes slightly over the edge of the stage. The intricate details of how
this was achieved need not concern us here but they depend upon managing the relation-
ship between the viewer’s position in the physical space and the position of the depicted
figures in a kind of virtual space.

2.10 An orchestra pit. To see what Mantegna has achieved in Fig 9, imagine
the view of the stage available to a viewer in the orchestra pit. Image ©
Owen Franken/Corbis

2.9 St James the Great on his Way to Execution (fresco) (b/w photo) (detall),
Mantegna, Andrea (1431-1506). Courtesy of Ovetari Chapel, Eremitani
Church, Padua, Italy, Alinari/The Bridgeman Art Library

At this time in the fifteenth century such relationships — such positions from which to view
depicted ‘worlds’ — were being achieved by avant-garde artists who used one version or
another of Alberti’'s method. As the diagram (Fig 2.11) shows, Alberti thought of a picture as
a vertical plane (AB-CD) that was inserted at a certain point within a cone of vision centred
on the spectator’s eye. It is this plane that is referred to as ‘Alberti’s window’. The part of the
cone between the spectator’s given position and the picture plane or ‘window’ represents the
physical distance between the viewer and the painting. It also gives the spectator a fixed
viewpoint and an eye-level. The part of the cone extending between the picture plane and the
figure (S) represents the space that will be depicted in the image — the space ‘seen’ through
the window. Traditionally this is referred to as ‘pictorial space’. It is this space that Kubovy
describes as ‘virtual’.

This is sensible, as Alberti's schema seeks to connect two kinds of space: that from which
the image is viewed and that which is viewed within the image. The former is the actual space
which the viewer physically inhabits while the latter seeks to be ‘as good as’ and continuous
with that space. Artists of the time seemed to be acutely aware of this distinction between the
actual and virtual spaces with which they worked. This is precisely what Mantegna is hinting
at in making that foot protrude as if crossing from one space to another and, elsewhere, in
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2.11 Diagram of Alberti’s system. Beineke Library
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depicting a head and an elbow protruding through a window as if bridging the physical and
the virtual (Fig 2.12). From the early fifteenth century onwards, using versions of Alberti’s
method artists working in the developing Western pictorial tradition, articulated physical
space and such ‘virtual’ space in all kinds of ways. In an early but effective example, in the
Brancacci Chapel, the artist Masaccio connects the virtual spaces of his frescoes to the
physical space of the chapel itself. He makes the image-space appear as an extension of the
‘bricks and mortar’ chapel (Figs 2.15 and 2.16).

2.12 Mantegna’s ‘window’: detail from Andrea
Mantegna, ‘St Christopher’s Body Being Dragged
Away after His Beheading’ (1451-5), Ovetari Chapel,
Eremitani Church, Padua.

(There have been a
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2.13 Fresco section: ‘St Peter raises the cripples with his own shadow’.
Courtesy of Scala/Brancacci Chapel

(We might even think of A
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guide digital virtual
cameras in 3-D software
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2.14 Fresco section: ‘The Baptism of the Neophytes’. Courtesy of
Scala/Brancacci Chapel

We are now in a position to think of pictorial perspective (Alberti’s system) as a technol-
ogy for constructing the space within an image and for managing the relationship of a viewer
in physical space to the virtual space of the image.

2.4.2 Perspective as symbolic form

In the images by Masaccio and the accompanying diagrams we see that more than the
extension of physical or actual space into virtual space is achieved. Masaccio’s ability to do
this also enables him to extend the representational possibilities of painting. By implying some
degree of continuity or passage between the actual and the virtual he is able to build a tem-
poral dimension into his static images.

He uses the depth axis of perspective to solve a narrative problem: how to depict the
unfolding of an act over time, in a single, static scene which depicts space as a unified con-
tinuum. In “The Baptism of the Neophytes’ (Fig 2.14) we see one neophyte in the process of
undressing, another waits, naked and shivering, and a third receives baptism. These three
images can also be read as three moments in a continuous process. We can read this as an
image of three men doing different things or as stages of one man’s actions. Elsewhere in the
1420s such narrative conventions take place ‘simultaneously’ on the picture plane but in
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2.15 Diagram of fresco sections. Fig 2.13 above occupies position ‘F* in diagram. Fig 2.14 occupies position ‘E’.

&
‘Z
oy X
- ™ 2. 3
g "2 Lt
3 £ P S
1|
) : {%( “‘. A
g L R

'y
5

i

N p e
v |

|

2.16 Diagram of perspective construction of Brancacci Chapel frescoes - vanishing points.

g

different spaces. Telling stories by painting a sequence of separate moments, rather like a
series of frames in an animation or the panels in a comic book, was a common practice in the
fifteenth century. Normally, however, each moment would be separately framed or placed on
a separate part of the picture plane. In Masaccio’s work, they become embodied and embed-
ded in virtual space, and a sense of anticipation as well as physical experience is expressed.

In the first picture, ‘St Peter raises the Cripples with his Own Shadow’ (Fig 2.13) the per-
spective which integrates pictorial and architectural space also enables Masaccio to
represent St Peter as walking past three beggars, and as he does the cripples are cured and
rise up. They appear to be cured in the time that he passes by: the cripple furthest back in
space, whom Peter has passed, now stands upright while the man he is about to draw level
with is still unable to stand but will (so the narrative promises) imminently be cured. More than
this, Peter looks ahead, out of the picture space and above the head of the spectator, whose
viewpoint (also constructed by the image as we have seen) is beneath the saint. He appears
to walk, curing the sick as he passes, and with a powerful implication that he is about to enter
into (our) real space. Are we, it is therefore suggested, next in line?
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We have seen how the pictorial or virtual space that perspective constructs is used to
extend material, architectural space. We have seen how it can also be used to give expres-
sive force and add meaning to what is represented. It also reaches out, as it were, to position
the embodied viewer in real space, in relation to what is depicted or represented. In one case,
that of 'St Peter raising the Cripples’, the pictorial space effectively ‘envelops’ (if it does not
yet ‘immerse’) the spectator as it is implied, visually, that the saint’s progress through space
(and time) continues toward the spectator.

Sixteenth-century architectural space and image space

2.17 The ‘Sala delle Prospettive’ (Hall of Perspective) designed by Baldassarre Peruzzi (1481-1536)
¢.1510 (photo)/Villa Farnesina, Rome, Italy/The Bridgeman Art Library

By the early sixteenth century we find a number of concentrated attempts to seamlessly fuse
architecture and interior design with images as in the frescoes of the Sala delle Prospettive
of 1516. Here, part of the architecture of the grand room is physical and part is painted illu-
sion. An inhabitant of the room is afforded a (painted) view of the Roman landscape below
them, glimpsed through massive painted pillars which appear to hold up the room’s actual
ceiling. As Grau (2003) observes, ‘three dimensional architectural features with a real function
combine with purely pictorial elements in a total effect where nothing interferes with the illu-
sion or interrupts the effect’ (p. 39).
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Baroque
Later in the sixteenth century, fuelled by the zeal of the Counter-Reformation, the ideological
fight-back of the Catholic Church against the Protestant reformation, the perspectival and illu-
sionist skills of painters were harnessed in the heady, vertiginous style known as the Baroque.
In this context we find ceiling paintings like Andrea Pozzo’s in which the roof of the church of
St Ignazio in Rome has been effectively dissolved as the viewer looks up to an image of
heaven with bodies ascending in perspective. In each of these examples and the wider tra-
ditions and bodies of work to which they belong, ‘Alberti’s window’ and its frame have begun
to disappear. The frame which had been the very condition of constructing a perspectival
image now ceases to mark the extent of an image ‘arbitrarily’ and instead, coincides with an
aperture or opening in architectural space.

These Barogue paintings invite the spectator to enter a virtual space; they draw the
viewer into a space that changes with their movements. They are ‘navigable . . . “spaces of
persuasion™ (Maravall, 1986: 74-75, quoted in Shields 2003).

2.18 Fresco in a Baroque cathedral: Fra Andrea Pozzo, St Ignatius Being Received into Heaven (1691-4). Church of
Sant Ignazio, Rome. Courtesy of Scala.

The Panorama

Using a method, developed at the end of the eighteenth century, for constructing accurate
perspectives on curved surfaces, the nineteenth century saw the installation of 360-degree
images in purpose built sites known as ‘Panoramas’. Static and mobile touring Panoramas
proliferated across Europe and North America as a form of spectacular entertainment. The
painted illusions and virtual spaces of the fifteenth and sixteenth centuries now left the
palaces and private villas of aristocrats and entered the public sphere as an early kind of
mass entertainment. The building, marketing and operating of Panoramas became a lucra-
tive industry. The spectator was positioned in the centre of the Panorama, surrounded
completely by a seamless, illusionistic painting of a landscape, an historical event, or battle.
There is a clear relationship between the subjects chosen for Panoramas and an age of
‘empire’, a taste for the exotic, the ‘other’, and the picturesque and the sublime.
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2.19 Jeff Wall ‘Restoration’, 1993. (Showing the restoration of the ‘Bourbaki’ Panorama of 1881, painted in Lucerne by Edouard Castres). Courtesy of Kunst
Museum, Lucerne

Either free to move and turn themselves or moved by a rotating mechanical floor, the
spectator’s gaze was mobile. Their central viewing position in a gallery ensured that they were
kept at an appropriate distance from the painted scene (to reinforce its optical realism). This
gallery also ensured that the upper and lower limits of the circular image could not be seen,
as if hidden from view by the floor and ceiling of the ‘room’ from which they looked (an effect
anticipated in Mantegna’s fresco above, Fig 2.9). The image was luminous being lit by an
invisible source from above. As they developed throughout the nineteenth century the visual
illusion was enhanced as appropriate with sound and lighting effects, artificial wind, and
smoke or ‘mist’. In entering the Panorama, the paying spectator entered an artificial world,
where all distracting or disruptive ‘real world’ cues were removed, to take up a viewing posi-
tion in the dark and gaze at a luminous, moving and enveloping scene. ‘The panorama
installs the observer in the picture’ (Grau 2003: 57). The Panorama was an industrial, enter-
tainment apparatus that immersed the viewer within the image.

A

2.20 Barker’s Panorama, London (opened 1793).
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The ‘peep show’, the stereoscope, and the head mounted display

The utilisation of perspective in fresco cycles, in illusionistic interior design, vast Baroque ceil-
ing paintings, and the design of the fully developed Panorama indicate that the immersive
virtual realities of the late twentieth and early twenty-first centuries are part of a continuum of
technological development, rather than an absolute and revolutionary break with earlier image
forms.

2.21 llustration of a Stereoscope. © Bettman/Corbis

If the Panorama is a forerunner of immersive image environments we should also note a
parallel history of devices; the peep show and the stereoscope. The peep show, small boxes
held to the eyes which contained perspectival images lit from above (see Grau 2003: 51-52)
pre-dates the Panorama. Others, contemporary with the large-scale Panorama, contrived to
have a moving image scroll past the viewer’s eyes. In the early nineteenth century one of the
most popular ways of viewing the new ‘photographs’ was the stereoscope, ‘an early
nineteenth-century technology of seeing that would appear to parallel closely the VR experi-
ence’ (Batchen 1998: 276). Contemporary responses to the stereoscope’s image testify to
the sense of disembodiment that it created: ‘[I] leave my outward frame in the arm-chair at my
table, while in spirit | am looking down upon Jerusalem from the Mount of Olives’ (Holmes
1859, quoted in Batchen 1998: 275-276). The three-dimensionalisation of photography
which the stereoscope achieved is only one way in which, at the beginning of the nineteenth
century, a number of boundaries between what was real and what was represented began
to blur: ‘the very dissolution which some want to claim is peculiar to a newly emergent and
postmodern VR’ (p. 276).

Importantly, these small devices did not enclose the body and hide the limits of the sur-
rounding images by architectural design but by placing binocular images very close to the
viewer’s eyes. This is the arrangement that will be utilised, in the mid-twentieth century, in the
Sutherland’s ‘head-mounted display’ (Fig 2.7).
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2.5 Perspective, camera, software

The age of the Panorama came to an end in the early twentieth century, principally because
it was unable to compete with the spectacle of the new cinema. It was of course one among
several antecedents for the cinema and has recently seen a revival in the immersive cinematic
form of the IMAX (Fig 2.26) and techniques such as spherical projection where projected
images fill or exceed the field of human vision. The Panorama’s demise was possibly has-
tened by a challenge to another of its functions: the new popular magazines of the time,
illustrated with photographs which served more rapidly than the Panorama to satisfy the
appetite of a ‘tourist gaze’ for images of the exotic and of empire.

Between these handcrafted and mechanical immersive spaces and those of digital virtual
reality and ‘cyberspace’, set apart as they are by centuries, lie the media of photography and
film, about which we should say a little. The photographic camera was heir to Renaissance
perspectival space and, via the establishment of ‘photo-realism’, it is the vehicle through
which perspective and Cartesian space become encoded into computer software and the
computer’s ‘virtual camera’.

The camera obscura, a filmless camera or room (‘camera’ means room in Italian), was,
amongst other things, the photographic camera’s forerunner and ‘the very instrument for the
mechanical production of monocular perspective’ (Neale 1985: 20). Eventually, photography
itself became the ‘means by which it [a perspectival image] could be mechanically and chem-
ically fixed, printed, marked and inscribed’ (ibid.). Camera lenses are designed and
engineered to produce perspectival vision, and were intended to do so from the very inven-
tion of photography. One of photography’s pioneers, Nicephore Niepce, explicitly stated his
aim as being to discover an ‘agent’ that would durably imprint the images of perspectival rep-
resentation. This would no longer be a system of drawing and painting (a la Alberti), but a
machine — the photographic camera.

With the rapid spread of photography in the first decades after its invention it was possi-
ble to conclude, as ‘Strong as the mathematical convention of perspective had become in
picture making before the pervasion of photography, that event definitely clamped it on our
vision and our beliefs’ (lvins 1964: 108, cited in Neale 1985). In short, after several hundreds
of years of perspective as a pictorial technology, the photographic camera industrialised per-
spective.

2.6 Virtual images/Images of the virtual

2.6.1 The virtual and the real

The virtual as a philosophical concept is discussed in 5.4.2, where it is argued that it is not
the opposite of the real but a kind of reality itself. We should not oppose the virtual — think-
ing of it as some kind of illusory world — to reality. Indeed, if we think about what we mean by
the virtual when we use the term in everyday language this is clear. For instance, in response
to the question ‘Have you finished your essay’ you might reply, ‘Yes, virtually’ meaning that
for all intents and purposes you have finished, you are ‘as good as’ finished. Maybe you still
have to check the spelling, add a short introduction and bibliography, and print it out.
Otherwise the essay exists. It ‘virtually’ exists, the substantial work is done, and when you
have completed these final tasks and it has become a sheaf of papers bearing printed words
which successfully communicate your research and thought, it will ‘actually’ exist. You will
hand it to your tutor.



Virtual images/Images of the virtual

The virtual has a long history too. In the fifteenth century a debate arose between
Catholics and Protestants about what happened when people took Holy Communion in the
Christian church. In partaking of bread and wine, did they actually consume Christ’s flesh and
blood or do so ‘virtually’ or symbolically and by way of their belief? This was an argument over
which people literally lost their heads (Shields 2003: 5-6).

We learn something about the virtual from these, among many other examples. We learn
that the ‘virtual’ isn’t the same as an ‘illusion’. The not quite finished essay wasn'’t an illusion,
it wasn’t unreal — it was just not complete, in the sense that it was not yet in its finished mate-
rial form. Neither was the virtual ‘taking of Christ’s body’ meant to signify an ‘illusion’. Those
who dissented from the belief that they were actually taking Christ’s body by mouth, and that
to think otherwise was unnecessary, did not intend, on the other hand, to suggest that it was
a mere trick or sleight of hand. Rather, they wanted to recognise that they did not think that
they were actually eating Christ’s body but, in good faith, they were virtually and symbolically
doing so and their action was ‘real’ in that sense.

Looking back on these examples, we can notice that not only is the ‘virtual’ not being
taken as an ‘illusion’, neither is it being directly opposed to the ‘real’. Rather, what is sug-
gested by these examples is that the ‘virtual’ is different from the ‘actual’ but both are real in
different ways.

It seems also to be the case, maybe increasingly, that the virtually real and the actually real
are not completely distinct or separate worlds; they overlap or coexist and in technologically
developed societies we move between them. Indeed, one theorist of virtual reality, N.
Katherine Hayles, defines ‘virtuality’ as it exists pervasively in digital culture, as the ‘percep-
tion that material objects are interpenetrated by information patterns’ (1999: 13). As we move
around our physical (literally our ‘concrete’ environments) we encounter and engage with the
products of computed information at every turn. We can take the example of the ATM
(Automatic Telling Machine), otherwise referred to in English as a ‘cash dispenser’ or in slang
as a ‘hole in the wall’ (but a hole leading where we might ask?). This is a useful example
because while there is a physical and actual reality to the ATM, through it we also enter the
world of virtual banking and it is clear that we cannot easily call one real and the other illusory.
At the ATM we simultaneously inhabit the actually real and the virtually real. The ATM'’s key-
board and screen, housed in stainless steel and mortared into the brick wall of a bank or
supermarket, together with the pavement we stand on as we press the keys, are all actually
and materially real. The access these technologies give us to computer servers and work-
stations in remote buildings, and the cable, wireless, and satellites that we connect to, are
also real but the networks they comprise give rise to an experience of the virtual. The world
of online banking and our ‘virtual’ cash which we access are also quite real. If we find that the
online (virtual) banking system tells us that our account is empty then we are really without
money. Maybe we cannot pay the rent or buy food. In this sense, being virtual is not ‘being
unreal’, it is a state produced by actual and material technologies; it can engage our physi-
cal senses as they do, and it can have real world consequences that are definitely not illusory,
such as being homeless or hungry.

But, the virtual reality or world which the ATM connects us to (which we may feel we
‘enter’) is a different reality from that of the actual ATM itself. It is not concretely present, we
cannot grasp it physically. It is where our real (but virtual) money is (or just as importantly,
isn’t). We are at the ATM because we want to actualise that money, we want to exchange it
for printed pieces of paper with authentic legitimating watermarks; for euros, pound notes or
dollar bills. Until we do this the ‘virtual reality’ which our money has (it is not false or illusory,
we know that we banked it!) has a kind of existence which, as Rob Shields has put it, is not
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