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Abstract
Talking to a computer is hard. Large vocabulary automatic speech recognition (ASR) systems are difficult to use and yet they are used by many
people in their daily work. This thesis addresses the question: How is
ASR used and made usable and useful in the workplace now?
To answer these questions I went into two workplaces where ASR is
currently used and one where ASR could be used in the future. This field
work was done with designing in mind. ASR dictation systems are currently used in the Australian Public Service (APS) by people who suffer
chronic workplace overuse injuries and in the Hansard department of Parliament House (Hansard) by un-injured people.
Analysing the experiences of the users in the APS and at Hansard
showed that using an ASR system in the workplace follows a broad trajectory that ends in the continued effort to maintain its usefulness. The
usefulness of the ASR systems is ‘performed into existence’ by the users
with varying degrees of success. For both the APS and Hansard users,
they use ASR to allow work to be performed; ASR acts to bridge the gap
between otherwise incompatible ways of working.
This thesis also asks: How could ASR be used and made usable and
useful in workplaces in the future? To answer this question, I observed
the work of communicating sentences at the ACT Magistrates Court.
Communicating sentences is a process that is distributed in space and
time throughout the Court and embodied in a set of documents that have
a co-ordinating role. A design for an ASR system that supports the process of communicating sentences while respecting existing work process
is described.
Moving from field work to design is problematic. This thesis performs
the process of moving from field work to design, as described above, and
reflects the use of various analytic methods used to distill insights from
field work data.
The contributions of this thesis are:
• The pragmatic use of existing social research methods and their antecedents as a corpus of analyses to inspire new designs;

vi
• a demonstration of the use of Actor-Network Theory in design both
as critique and as part of a design process;
• empirical field-work evidence of how large vocabulary ASR is used
in the workplace;
• a design showing how ASR could be introduced to the rich, complicated, environment of the ACT Magistrates Court; and,
• a performance of the process of moving from field work to design.
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CHAPTER 1

Introduction
This thesis is about designing automatic speech recognition1 systems for
people to use; this thesis is also about usability and how usability comes
about. Usability is often conceived of as something that is a property of an
object or, more often, piece of software. Even more often it falls to designers to instil “usability” in an object by discovering what it is that “users”
want and how they react to various elements of a piece of software, usually through conducting usability tests. This thesis is about how usability
is not a property of an object but is co-produced through the interaction
of many elements both human and non-human, social and technological.
Instead of seeing usability as a property that is designed into a software
product, this thesis takes the view that usability is the result of a complex
interplay of human and non-human elements that include:
• front-line users;
• the particular software product in use;
• the interaction of other software products with the product in use;
and,
• other human and non-human actors in the user’s vicinity.
1

Briefly, speech recognition is what people do. Automatic speech recognition (ASR) is
what computers do.

1
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This thesis does not seek to diminish the role that designers have to
play in the creation of usable products. The progress that has been made
in raising the profile of usability has made the gap between usable and
less-usable technologies even more apparent.
Automatic speech recognition (ASR) is a field of research that is multidisciplinary. Linguists, engineers, computer-scientists, designers and psychologists work together to build computer systems that can recognise human speech. The ASR research effort is usually concentrated in the laboratory but automatic speech recognition software products are increasingly
found in the real world and are encountered daily by many people. The
usability of ASR systems is thought to depend largely on their recognition
accuracy (Huang et al., 1999) because a system with a low recognition accuracy, that is one that incorrectly recognises many words, is much more
difficult to use than one that has a high recognition accuracy.
There are many kinds of ASR application. ASR is used in telephony applications (Yankelovich, 1996; Shriver and Rosenfeld, 2002) to allow people to speak instead of press buttons, replacing touch-tone menus. It is
used in factories (Rollins et al., 1983) where it allows workers to have the
use of both their hands and interact with a computer at the same time. It
is used in cars (Lockwood and Boudy, 1992; Heisterkamp, 2001) so that
drivers may keep their eyes on the road and their hands on the wheel
while interacting with navigation systems. And it is used in large vocabulary dictation systems often on desktop computers(for example Karat
et al., 2000). This thesis is concerned with large vocabulary systems.
There are two stories contained in this thesis. The first story is that
of users of large vocabulary dictation systems. The second is that of the
design of an ASR system for the Australian Capital Territory Magistrates
Court. These stories are tied together in the next section.

1.1

Research Origins

This research began when the ACT Magistrates Court (the Court) discussed with the University of Canberra the possibility of implementing an
ASR system for the Magistrates to use during the process of sentencing.
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In the Court, the magistrates use rubber stamps to speed up the process
of writing judgments, or sentences, on the bench. Many judgments are not
encompassed by the stamps which requires writing out a full judgment in
long-hand which is a time consuming process. Because these “judgments”
are often not final but are often steps towards a final judgment that closes
the case, I have termed them “outcomes”.
Determining outcomes, as I have come to understand it, is a highly
charged moment in the Court when the magistrate speaks an outcome for
the case that he or she is hearing. An outcome may be a sentence, for
example a fine or jail term or it may be the decision to set a case over to
allow all the parties to the case more time to gather relevant information.
An outcome may also be a procedural decision specific to the Court such
as a request by the magistrate for any number of specialised reports that
are used to inform the actual sentence when it is finally delivered.
The question I asked when I began this thesis was: What form could
ASR at the Court take?
Initially, I had taken a software development model as the model of this
thesis. Having acquired a client, the Court, I determined to follow usercentered design principles (see, for example, Shneiderman, 1992; Nielsen,
1993) to research, design, build and test an ASR system for the Court.
Indeed, I constructed a proof-of-concept prototype of such a system and
demonstrated it, live to an audience, with the Chief Magistrate as the user.
After revisiting the Court and imagining the use of the proof-of-concept
in the courtroom, I realised that the task of communicating outcomes was
more complicated than I had understood it to be. A lot more work was
being done than just the magistrate speaking and writing an outcome.
Through some preliminary fieldwork at the Court it emerged that the
magistrate’s act of speaking an outcome was not an event that was self
contained but the beginning of a work process distributed in space and
time throughout the Court. This prompted a deeper ethnographic investigation of the processes involved in determining and recording outcomes
of cases. It emerged that the process involved many different Court workers, each performing detailed work that contributed to the recording and
communication of an outcome.

4
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The distributed nature of the work process of the Court meant that a
simple ASR dictation system that was situated at the magistrate’s bench
would not fit with the extensive process that was in place at the Court.
A distributed work process built around ASR was not a software project
to be taken lightly. Any system that was to be considered for the Court
would need to respect the distributed process and work with it, rather
than attempt to change it, because the process is a functioning part of the
wider system.
Because I wanted to respect the Court’s established work process and
disrupt it as little as possible, I had to find out how much disruption would
be brought about by the introduction and use of ASR software. The next
step was to find existing users of ASR software and study them and how
they managed to work with the software.
I began two ethnographies of workplaces where ASR software had already been introduced to try to understand the changes that ASR brings.
More specifically, I was looking for the changes the ASR software makes
on a work place, on established work practices and what, if any, changes
the established and modified work practices make to the software. These
ethnographies revealed that the introduction of ASR technology to individual users had effects throughout the whole business, even to users who
did not work directly with the ASR users.
There are two workplaces I observed ASR software in use: the first
was the Hansard department at Parliament House and the second was
composed of various offices within the Public Service in general. Since
the software used in both locations was basically the same off-the-shelf
software, the different realities and perceptions of its use in each location
are interesting and revealed what it actually takes to make ASR software
usable in a productive environment.
Having explored what made dictation systems usable and useful in
real work environments I was able to return to the question of ASR at the
Court.
At the Court, through several meetings with the Chief Magistrate, it
emerged that he had quite a fantastic view of ASR dictation software and
what it could do. He seemed to imagine, though he never put it in these
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words, that dictation software was a computer-based incarnation of a secretary who could take down dictation and produce a perfect transcript.
This is in contrast to the view that ASR is a technology that makes mistakes
and requires effort to use. The highly optimistic view of ASR is reflected
in science fiction literature as well as the popular press.

1.2

Automatic Speech Recognition in Popular Culture

When investigating ASR, it is common to come across the assumption
that it is easy to use because speaking to a person is so easy. To explore
why ASR is perceived as easy, this section looks at ASR in popular culture
through fiction and the popular science and business press to investigate
how ASR is portrayed in non-technical settings and so, portrayed to people not familiar with the technology. Looking, briefly, at how ASR is portrayed shows that it is often presented uncritically, as a somewhat magical
technology that is just the same as talking to a human. The reason the uncritical presentation of ASR is useful in this thesis is that many potential
users of ASR form their opinions of it through the information presented
in newspapers and magazines, and even television and movies.
Automatic speech recognition is one of the holy grails of computing. A
computer that can be spoken to, and can speak back, has been imagined
since computing began. Even before computing, the idea of inanimate
objects that could speak and be spoken to was part of popular culture.
In fairy tales, characters don’t type instructions to a Magic Mirror on a keyboard; they talk to it. (Kaku, 1998)
In Snow White (Grimm and Grimm, 1975) the queen speaks to the
Magic Mirror, saying: “Mirror, mirror, on the wall, who is the fairest of
them all”. The mirror first flatters the queen, saying that she is very beautiful, before announcing that Snow White, the queen’s stepdaughter is the
most beautiful of all.

6
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In ASR terms, the queen addressed the mirror using keywords (“Mirror,
mirror on the wall”), she asked a question (“who is the fairest of them all”)
and received a response.
The question the queen issued to the mirror was ambiguous. We (the
reader) know what “fairest” means in the context of the story, and indeed
who “them” means, but why should the mirror? The mirror, enchanted,
bewitched or otherwise magical, had some sort of intelligence so that it
could understand the queen and know that she meant “most beautiful”
when she said “fairest” and which subset of all people alive was meant by
“them”.
It may be possible to trace the origins of ASR to fairy tales, but most
ASR in popular fiction is located in what some have called modern fairy
tales, science fiction.
To have a true Magic Mirror, in essence, involves perfecting
artificial intelligence, the most difficult problem of all in computer technology. (Kaku, 1998)

1.2.1

Automatic Speech Recognition in Science Fiction

Not having true automatic speech recognition applications is no impediment to authors of science fiction who frequently use ASR for much the
same reason that characters in fairy tales talk to Magic Mirrors – it allows
the author to have inanimate objects as characters or it moves the narrative along without having to explain typing or other non-verbal interaction. Because characters in books talk freely to each other, and because
in science fiction computer programs can serve as characters, in some science fiction stories talking to computer programs becomes commonplace.
In the examples below I have selected some typical examples of characters talking to computer programs that understand them and in some instances talk back. These examples show how different authors treat ASR
with varying degrees of transparency. In 1984, Orwell 2003 introduces the
’speakwrite’ as a contrast to the pen-and-ink that the character Winston
uses to keep his diary. It is also implied that the speakwrite is the preferred means for doing work because it allows the easy overhearing of
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other people’s work, ensuring that everyone’s work is party approved. In
some stories, ASR is accepted as being something that works and in others the lack of sophistication in ASR is used to highlight the relative lack
of technical sophistication in the world that the author has created.
In Neal Stephenson’s Snow Crash (1992), people and programs interact inside a world constructed in software that in part models the real
world. The software is called “the Street”. Inside the Street, the main
character of Snow Crash, Hiro Protagonist appears as a human, as does the
Librarian, a piece of software. How humans represent themselves inside
the Street is largely open-ended. Most participants in the Street choose
to present themselves as people however this is not strictly necessary. A
generic name for a user’s representation inside the Street is an “avatar”.
The quality of one’s avatar can be interpreted as an indicator of one’s status. In one section Hiro has a long interaction with the Librarian inside
Hiro’s software-house on the Street. Hiro’s house on the Street resembles
a traditional Japanese house with tatami mat flooring. Hiro has discovered a new room has been added to his software-house and that a friend
of his has gifted him the room, the Librarian and another piece of software
called the Library. Initially Hiro and the Librarian engage in some small
talk and finally Hiro orders the Librarian to collect some information on
one of the shadowy antagonists in the plot:
“ ‘Okay, Let’s get some work done. Look up every piece of
free information in the Library on L. Bob Rife and arrange it in
chronological order. The emphasis here is on free’.
‘Television and newspapers, yes, sir. One moment, sir,’ the Librarian says. He turns and exits on crepe soles.”
Hiro is able to converse with the Librarian as if he (the Librarian, who
appears to be a “pleasant, fiftyish, silver haired, bearded man with bright
blue eyes”) is just as intelligent as any human character. The Librarian is
able to understand that “free” means non-proprietary, public knowledge
and is able to interpret Hiro’s request accurately.
Some time passes and the Librarian returns with the information Hiro
requested on a hypercard.

CHAPTER 1. INTRODUCTION

8

“ ‘Your information, sir,’ the Librarian says.
Hiro startles and glances up. [...] Like any librarian in Reality,
this Librarian can move around without audible foot falls.
‘Can you make a little more noise as you walk? I’m easily startled,’ Hiro says.
‘It is done, sir. My apologies.’
Hiro reaches for the hypercard. The Librarian takes half a step
forward and leans towards him. This time, his foot makes a
soft noise on the tatami mat, and Hiro can hear the white noise
of his trousers sliding over his leg.”
The Librarian is not only able to show that he understands information
requests but is also able to modify various settings such as the amount of
noise that he makes as he walks. This shows that the Librarian, though
he acts much like a person, is aware that he is a program. Later, Hiro and
the Librarian engage in some discussion on the identity of the Librarian’s
author and also on how the Librarian’s internal structure makes him a
“sucker for non sequiturs.” but he is still able to converse naturally with
Hiro and interact with the artificial world of the Street in the same way
that a human’s avatar would.
In Idoru (Gibson, 1996) ASR is taken to a further extreme where it is
used as part of an instantaneous translation system that is part of small
“ear-clips” that contain a software program for translating English and
Japanese. Not only does the computer understand English and Japanese,
it is able to translate between them, in real time, almost flawlessly. In the
section quoted below, Chia has traveled from San Francisco to Japan and
is talking with Mitsuko. Chia and Mitsuko are members of two different
chapters of a fan club for a pop-idol. Chia speaks no Japanese and Mitsuko
does not speak enough English. They use the instantaneous translation
system so they can talk.
“Now they were both wearing wireless ear-clip headsets. The
translation was generally glitch free except when Mitsuko used
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Japanese slang that was too new, or when she inserted English
words that she knew but couldn’t pronounce.
Chia decided to change the subject. ‘What’s your brother like?
How old is he?’
‘Masahiko is seventeen,’ Mitsuko said. ‘He is a ‘pathologicaltechno-fetishist-with-social-deficit’,’ this last all strung together
like one word, indicating a concept that taxed the lexicon of the
ear-clips. [. . . ]
‘A what?
‘Otaku,’ Mitsuko said carefully in Japanese. The translation
burped its clumsy word string again.
‘Oh,’ Chia said, ‘we have those. We even use the same word’2 ”
Idoru is set in a much closer future than Snow Crash and one of the
ways that Gibson shows this is that the ear-clips are not perfect. The translation program cannot cope when one speaker uses a word that is outside
the lexicon or does not have a direct translation, such as Otaku. Chia and
Mitsuko discuss Otakus further and Mitsuko eventually says of Chia’s experience of Otaku in America, “I do not think it is the same thing”. The
ASR in this section is still “generally glitch free” and the times when it
makes a mistake are used by Gibson to highlight the differences between
the America and Japan of the world he has constructed.
In a scene in Neuromancer (Gibson, 1995) ASR is used casually, as if it
were an accepted, everyday part of the world. In the scene below, the antihero Case is asleep, his head covered by the silk of a sleeping bag, when a
voice wakes him:
“The security package taped to the steel firedoor bleeped twice.
‘Entry requested,’ it said. ‘Subject is cleared per my program.’
‘So open it.’ Case pulled the silk from his face and sat up as the
door opened.”
2

This is not strictly true. Chia understands “Otaku” to mean something closer to the
English or American terms “geek” or “nerd”.
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A character named the Finn enters and finds Case newly awake which
is uncomfortable for them both. In this instance, the ASR system is used
as another way for Case to be somewhat embarrassed in a slightly awkward social setting. If he had been required to physically answer the door,
Case could have been better prepared for the Finn’s entrance. Case’s casual “so open it” demonstrates the sophistication of the ASR, in that it can
recognise and act on such an oblique phrase.
It is unusual for ASR to be portrayed as less than perfect. It is common for speech among humans to be portrayed as misheard, or inaccurate,
however to portray ASR as flawed would possibly be making a point that
is of little use in fiction. One of the most famous talking computers, HAL,
from 2001, A Space Odyssey (from Arthur C. Clarke’s book and Kubrick’s
film) is flawed, perhaps even insane, but HAL’s speech recognition and
synthesis is perfect.
In an episode of Star Trek: The Next Generation titled Elementary, Dear
Data (Lane, 1988) Data, an android, enjoys re-enacting Sherlock Holmes
mysteries with his friend, Geordi. They play in the “Holodeck” a simulation room aboard the Enterprise. Geordi becomes frustrated with Data
because Data has read all the mysteries and knows how they end when
they are just beginning – there is no chase as Data solves the mystery before it has started. Dr Pulaski says that she does not believe that Data could
solve any mysteries as he is just a computer. Geordi suggests that they try
solving a new, original, Sherlock Holmes-like mystery, one that Data has
not encountered. Data agrees. Geordi asks the computer to synthesise a
new mystery in the Holmes style with an opponent who has the ability
to defeat Data. The computer asks, “Define parameters of the program.”,
and Geordi repeats, “Create an adversary capable of defeating Data.”. The
computer complies and the pair enter the Holodeck to play in the new
mystery. Unfortunately, the computer has interpreted the request to create
an opponent the equal of Data literally and has constructed a new artificial
intelligence in the form of Moriarty. In the course of the story, it becomes
apparent what has occurred and the new AI, Moriarty, discovers that he is
a synthesis and becomes determined to preserve his existence.
Although it is a small point, in Elementary, Dear Data, the plot hinges on
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the computer taking Geordi’s simple request to its most logical extreme.
The computer knows that Data is an android, an artificial intelligence, so it
constructs a new artificial intelligence that is “capable of defeating Data”.
Fiction may be the way that some people first encounter ASR as a concept. Another way to have first contact with ASR is through the popular
science and business press.

1.2.2

Automatic Speech Recognition in Non-Fiction, the Popular Science and Business Press

Automatic speech recognition is often presented in the popular (as opposed to academic) press as being a device to save money. Articles are
often non-critical and tend to focus on cost savings and benefits of the
technology (for example Fox, 2003; Ziff Davis Media Inc., 2004; Macinnes,
2004; Murray, 2004; Anthes, 2004; Reed Business Information Ltd., 2004;
Bednarz, 2004; Soto, 2004). ASR frequently does bring benefits to the organsiations that implement it, however there are few articles that deal with
the challenges of integrating ASR into an organisation before benefits can
be realised.
The article quoted below is typical of that directed towards business
people. It presents ASR as a cost saving device, one that can reduce errors
and improve productivity.
“Grocery wholesaler James Hall has cut costs and administration time by investing a six-figure sum in a voice technology
system to help staff pick out orders.
[. . . ]
In the first 12 weeks picking errors fell by 90% to 0.01%. In the
past four weeks errors have been almost eliminated, with only
one error in 60,000 cases.
[. . . ]
The wholesaler expects the investment to pay for itself within
18 months. “The majority of the payback will be generated by
reductions in the cost of errors, fewer financial claims, lower
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accuracy”, said Hall.” (Gomm, 2004)

The system described has clearly been successful as the return on investment is quickly realised. However, the article makes no mention of
the difficulties involved in integrating the ASR system into the workplace
or even the time involved to implement it.
An important point that is not noted in the above article, and indeed,
in very few articles, is that not all ASR is the same. ASR systems have
different vocabulary sizes and work in different application domains.
The type of system described above would have quite a small vocabulary. The stock-pickers only have to speak the digits on a barcode, a total
of ten distinct words. A small vocabulary system is more likely to be successful than a large vocabulary one because, as the vocabulary increases
in size, the likelihood of recognition errors increases.
One of the most successful applications of ASR is over the telephone
where it can replace a key-press menu structure. Articles on this sort of
ASR often state that speech is the most natural interface over a phone
(Macinnes, 2004). Dialog interfaces are described further in section 2.3.
These sort of articles often quote the cost savings of using an ASR application to handle customer calls. The cost savings can be very compelling.
In one instance it was stated that the costs of answering each call were
reduced from $3.10 to $0.17 (Macinnes, 2004).
Articles of the “cheerleading” sort may sometimes present a potted history of ASR applications before presenting the latest innovation and associated cost savings. Potted histories tend to gloss over the limitations of
ASR in favour of the benefits (Anthes, 2004).
The other kind of article on ASR is the “perfect future” article that describes a seemingly miraculous application. Increasingly these describe
applications for use in non-desktop applications where an ASR system
is intended to replace or augment existing interaction styles. Such articles
will quote accuracy rates uncritically before going on to describe proposed
applications for future ASR systems. Again, such articles ignore the difficulty in integrating ASR into existing working styles and, in my view,
encourage unrealistic expectations of the benefits of ASR systems.
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“Speech recognition technology with a claimed accuracy rate of
95 per cent has been developed by researchers at Toshiba. The
middleware, which also features a text-to-speech (TTS) engine,
is available from Q3 this year and supports nine languages.
Toshiba said it expects ASR to become standard technology for
in-car navigation and telematics, home multimedia gateways,
and more powerful handheld devices. A key application for
the TTS engine is read-back of emails.” (Reed Business Information Ltd., 2004)
In the above quote the intermingling of text-to-speech and speech-totext (that is, ASR), blurs the distinctions between the two technologies,
making it difficult for the reader to understand them as separate problems.
Articles in the business press can often present ASR as part of a more
complex system that involves many technologies working together. In
some cases, a computer system may be identified as ASR when it is only
part of a more complex software package. In the quote below such a system is presented as understanding 1.7 million spoken street names as well
as being able to be a computerised concierge:
“ ‘If you ask for directions to an Italian restaurant, it can find
the restaurant, display the review on a screen or read the review back to you while you drive’, said Alister Rennie, vice
president of sales and marketing for IBM Pervasive Computing.” (Murray, 2004; Honda Motor Company Ltd., 2004)
The system described above would need to have access to an ASR component, a restaurant review component, a speech synthesis component,
and a navigation component, however the article describes the system as
a “hands free and natural sounding in-vehicle speech recognition system”.
Articles such as these present unrealistic views of what ASR is and is not
(though it can sometimes seem that ASR is the answer to all problems).
In particular, articles in the popular press skew the opinions of decision
makers towards believing that ASR is simple, easy and “natural” and can
be used in any situation where people might speak to a computer.
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Automatic speech recognition has also been used, in various forms, in
court rooms in the United States for producing transcripts live in court. It
has even been called “the court technology for the 21st century” (Polansky, 1997). Because ASR can’t accurately recognise the speech of many
people in a court environment, live transcription is achieved by a single
ASR user sitting in court and repeating every word said by all of the parties in the court into a computer running ASR dictation software. Since
repeating every word spoken could be very annoying and disruptive to
the court proceedings, most “voice writers” or stenomask operators dictate into a mask that resembles a gas mask. Voice writers typically use
off-the-shelf dictation software to perform their job, though more recently
it has been possible to obtain specific software packages or add-ons for
court transcription.
Voice writers are the cause of some controversy in the (North American) National Court Reporters Association which primarily has stenotypists as members (Buckley, 2002; Pennington, 2002). Voice writers are variously seen as a threat to the stenotypists jobs or as not being able to produce transcripts of sufficient quality to compete with stenotypists (Huber,
2000; JCR Online, 2000, 2001; Meadors et al., 2001).

1.2.3

Summary of Automatic Speech Recognition in the Popular Press

Automatic speech recognition software is presented in the popular press
as akin to magic—it is usually a perfectly smoothly functioning technology, which as Arthur C. Clarke said, is indistinguishable from magic
(Clarke, 1974). In science fiction it is usually part of the background of the
invented world. The sophistication of the ASR is used to subtly show the
degree of sophistication of the technology in that world.
As discussed in the previous section, section 1.2.2, in the popular science press and in business journals, the use of ASR is often reported positively with little regard for the difficulties in implementing and using an
ASR system. Where ASR has the potential, or at least the perceived potential, to displace the skilled work of people, those people debate its merits.
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None of these views align with the real experience of people who use
ASR in their daily work.

1.3

Research Questions

The focus of this thesis changed from the ACT Magistrates Court specifically to workplaces where dictation systems are used, and might be used,
with the Court as one example of such a workplace.
The question I asked when I began this thesis was: What form could
ASR take at the Court? Through a process of research evolution and discovery, the questions my research now asks, and answers, are:
• How is ASR used and made usable and useful in the workplace now?
• How could ASR be used and made usable and useful in workplaces
in the future?
The workplaces that this thesis looks at now are, as described above,
various instances of the work of public servants and the Hansard department at Parliament House. The workplace where ASR could be used is
the ACT Magistrates Court.
This thesis still answers the question, What form could ASR take at the
ACT Magistrates Court, but treats the Court as an instance of a workplace
where ASR might be used in the future. This thesis addresses the wider issue of dictation software in the workplace and how such software is made
usable through the efforts of users and other stakeholders.

1.4

Thesis Statement

My thesis is that talking to a computer is difficult. To be more precise,
talking in such a way to be understood by an ASR system is different than
talking to be understood by a person because an ASR system does not
have the human capability to listen for meaning. Large vocabulary dictation style ASR systems are hard to use in the workplace. The difficultly
in using dictation systems comes not from poor recognition accuracy but
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from: (1) different expectations that people have of what such systems
can do; and (2) the integration of ASR systems with work processes and
work organisation. Designing ASR dictation systems is a matter of helping (potential) users have realistic expectations of the system and making
the integration of dictation systems with the technical and non-technical
elements that make up work as simple as possible.
This thesis shows how the properties described above contribute to
the successful use of ASR dictation systems in the workplace and then
describes how those properties can be used to lead to the design of future
dictation systems.
The user’s objective is not the use of ASR. The objective is always to
perform a task or series of tasks. In the work situations described in this
thesis, ASR systems act as middleware by acting as an intermediary between a user and the tools that they use to perform their tasks.
Middleware is software that acts as a bridge, usually between two
other pieces of software.

1.5

Thesis Plan

This chapter has described the evolution of the research question and the
research design from a software engineering approach to a qualitative
study of three workplaces. It has also shown how ASR is presented in
the popular press. Finally, this chapter has stated the thesis, that talking
to a computer is difficult, and related that thesis to the main theme of this
research, that usability is contingent and co-produced through the interaction of many elements both human and non-human, social and technical.
In the next chapter, I examine how ASR is portrayed in academic usability literature. The recent literature on the usability of ASR applications
focuses on recognition accuracy as a measure of the usability of ASR, with
little regard to the integration of such applications into the workplace. This
is in contrast to user-centred design principles where the user’s task has
primacy. It is in the space of designing ASR systems for the support of
users’ tasks that this thesis is situated.
In chapter 3, the methods used to conduct the qualitative investigation
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and analysis used in this thesis are introduced and their use explained.
Chapter 4 contains two ethnographic accounts of ASR dictation users.
The first is an account of the work of the Hansard editors; the second an
account of the work of ASR application users in the Public Service who
suffer from varying kinds of workplace overuse injuries. These two accounts are briefly compared before being analysed in chapter 6.
Chapter 5 is an account of the work of recording sentencing outcomes
in the ACT Magistrates Court. It is shown that the recording of outcomes
is a process distributed in space and time throughout the Court.
Chapter 6 presents an analysis of the work practices of the Hansard
editors and the Public Service ASR application users. Using concepts introduced in chapter 3, a trajectory of use of dictation systems in the workplace is described. The trajectory encompasses nine properties that have
been identified as essential for the successful use of dictation systems in
the workplace.
Chapter 7 analyses the work of the Court with particular regard to the
opportunities to introduce ASR into the process of recording outcomes.
Using a scenario-based approach, the difficulties in introducing ASR to
the Court are described. A design for a re-imagined ASR system for the
Court is also presented.
Chapter 8 is a reflection on the methodologies used to analyse the
ethnographies and design the novel system for the Court.
Chapter 9 concludes the thesis and suggest directions for future work
that can continue the themes of this thesis.
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CHAPTER 2

A Review of the Literature on the
Use and Design of Automatic
Speech Recognition
In this chapter I review the literature relevant to studies of the usability
of large vocabulary automatic speech recognition (ASR) systems. The usability of speech recognition software is often considered to be related to
recognition accuracy and much of the literature reviewed here takes that
viewpoint. The first section of this chapter introduces speech recognition
as a general field of research, a field of interest to linguists, designers, psychologists and engineers. Starting with the first studies into the potential
usefulness of an ASR system (Gould, 1978; Gould et al., 1983) I will show
that research into the use of large vocabulary speech recognition systems
maintains a focus on recognition accuracy despite other work showing
that the entire system must be taken into account when analysing the usefulness of an ASR system.
Large vocabulary speech recognition is not the only kind of speech
recognition and not the only kind of interest to interaction designers. Small
vocabulary speech recognition systems, for example dialog-driven systems (for example Yankelovich, 1996), are being used over the telephone
in situations that may have previously used a menu-driven interface of the
19
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“press 1 for billing inquiries, press 2 for new accounts” sort. A lot of usability work is done with dialog-driven speech recognition interfaces (for
example Rosenfeld et al., 2001; Weinschenk and Barker, 2000; Shriver and
Rosenfeld, 2002). Usability of dialog-driven interfaces has a lot in common with screen-based usability being concerned with intelligibility and
navigation.

2.1

Motivation for looking at Speech Recognition

Speech recognition is assumed to be a more “natural” way of interacting
with a computer because speech is one way in which people interact with
each other. Other “natural” interfaces are gesture recognition and handwriting recognition. Natural interfaces are often compared to keyboard
and mouse interfaces with natural interfaces assumed to be the necessary
direction for computing to be taken “off the desktop” (Abowd and Mynatt,
2000). The largest problem with interfaces that use a recognition paradigm
is that they are error-prone in their interaction. This is not to say that it is
easier for users of speech recognition systems to make mistakes with such
systems but that the systems themselves make mistakes. For the purposes
of this thesis, these mistakes are akin to transcription errors made when a
word or phrase is miss-heard. For example, the word “Australians” may
be incorrectly recognised as “astray aliens”. Not all speech recognition errors are as obvious to humans as Australians/astray aliens and it can be
difficult at times to determine how an error occurred. The reasons for this
propensity for error is not the topic of this thesis; it is enough to know
that they occur and that the research community are attempting to minimise the errors through various means. Until the propensity for error
is overcome1 it is a feature of recognition interfaces. The “disobedience”
(Snape et al. (1997), cited by Read et al. (2002)) of recognition interfaces
makes them harder to use and harder to understand in use. A focus on the
1

If, indeed it can ever be overcome as even humans make recognition errors (Abowd
and Mynatt, 2000, pg. 34)
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disobedience or propensity for error is a defining characteristic of most
research on the usability and usefulness of recognition interfaces. Still,
the undeniable fact that recognition interfaces make errors which makes
them hard to use does not stop researchers treating recognition interfaces
as “natural”.
Articles saying that speech recognition is an “interface revolution” are
prevalent in the technical press (for example Clark, 2001) and in academic
literature (for example Cohen and Oviatt, 1995). Both types of articles focus on the increase in handheld devices and the difficulty in using such
devices through the typical interaction means of keyboard and mouse.
Some even mention stylus-based interaction as equally problematic because of the combination of small screens and the difficulty in building
complex interfaces that can be manipulated on a small screen with a stylus (Clark, 2001). The optimism of such articles leads them to only ever
briefly mention the difficulties in building speech recognition devices and
the difficulties of using them. That such articles are somewhat biased is
natural given that they are written from a general point of view.
In the academic literature a (usually) more balanced view is taken when
comparing speech recognition with other methods. Researchers in the area
of speech recognition are often optimistic that the use of speech recognition will increase when the recognition accuracy improves so that a recognition system is indistinguishable from a human listener. Currently, given
an ideal environment, computer speech recognition approaches the accuracy of human speech recognition, though the computer will typically
have an error rate that is an order of magnitude greater than the human
and this difference increases as the quality of the audio signal deteriorates (Lippmann, 1997). Cohen and Oviatt (1995) identified five situations
where speech recognition could be a preferred interface: “when the user’s
hands and eyes are busy; when a limited keyboard and screen is available; when the user is disabled; when pronunciation is the subject matter
of computer use and; when natural language interaction is preferred.” In
my research I have looked at situations where users are disabled (which
are described by Cohen and Oviatt) and situations where natural speech
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is the input to a work process2 , a situation that Cohen and Oviatt did not
describe. Cohen and Oviatt say that successful use of speech recognition
systems often happens when there is no adequate alternative to use when
interacting with a computer and they note that there are questions as to
whether people will use speech recognition if an alternative means exists.
Significantly for my research, they also state, “it is not obvious why people should want to speak to their computers in performing many tasks—in
particular, their daily office work”. Despite this small reservation, Cohen
and Oviatt are speech recognition optimists who are looking to advance
the cause of speech recognition by gradually improving recognition accuracy so that speech recognition systems may be usable in their five identified situations.
Cohen and Oviatt’s view of the design of speech recognition technology is technology-driven, a view that is specifically described by Danis
and Karat (1995). Technology-driven design tells technologists, briefly, to
build new speech recognition systems that are “grounded in real work
contexts”, and put them out into the real world for use even though the
technology is not yet perfected. When the technology is used in the real
world, issues for designers will become apparent and those issues can
be fixed in future iterations of the technology. This approach, according
to Danis and Karat, is tempered by a commitment to user-centered design that prevents unusable products being imposed on the general public. However, studies of speech recognition systems, particularly largevocabulary speaker-dependant speech recognition systems that are the focus of this thesis, have remained in the laboratory with a focus on recognition accuracy as being the determiner of the usability of such systems
in contrast to smaller vocabulary systems, eg dialog systems, where good
recognition accuracy and an orientation to the task at hand has seen those
systems become more widely used in the real world. If the optimism
of Cohen and Oviatt is to come to fruition for large vocabulary speech
recognition systems then studies of such systems must go into the real
world and cannot remain in the laboratory. Danis and Karat’s program of
technology-driven design does not seem to have been followed for large2

That is, the ACT Magistrates Court and Hansard.
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vocabulary systems which have been seen by researchers as not yet ready
for the real-world, despite being sold as shrink-wrapped software! Studies
of such systems have remained in the laboratory, despite it being possible
to study such systems in the real work situations. The next section describes laboratory studies of dictation systems.
Speech recognition pessimists (Shneiderman, 2000; James et al., 2002)
point out that using speech recognition results in a higher cognitive load
than using non-speech input methods. Even in situations where speech
recognition might be considered useful, for example in the cockpit of a
fighter jet when the pilot’s hands and eyes are elsewhere, using speech
recognition has been shown to be problematic. Still, even speech recognition pessimists do not say that the technology should not be used, they are
merely a lot more circumspect about its value than the optimists are.

2.2

Usability Studies of Dictation Systems

Usability studies of speech recognition systems have tended to focus on
the rates of recognition errors in test conditions of the systems as a quantifiable measure of usability. More elaborate studies have used error rates
as a starting point and classified the sorts of errors that occur in the hope
of being able to design around particular classes of error.
It can be argued that John Gould started the field of usability research
in speech recognition systems when he studied how experts dictated business letters (Gould, 1978). Gould tested business executives who were experienced dictators and novice dictators. He had a pool of subjects available because he worked for the IBM Research Center and the studies were
performed in the 1970s when it was still common practice for executives
to dictate correspondence. Gould tested eight subjects on four modalities:
writing, invisible writing3 , dictating, and speaking4 . There were two tasks
that the subjects completed in each modality. In the first task they had to
3

i.e. writing without being able to see the paper.
The difference between dictating and speaking being that in speaking the subject was
told to assume the recipient would listen to the letter but in dictating the subject needed
to give typing instructions as well as compose the letter.
4
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write a simple business letter and in the second they had to write a “complex letter” on a particular subject, for example, applying for a job or the
significance of the United States Bicentennial. Gould videotaped the participants and had them rate their own letters and the letters of the other
participants for quality.
Gould found that learning to dictate did not take a particularly long
time with novice dictators achieving similar dictation speeds to the experienced subjects by the end of the testing. He also found that dictation
was faster than writing, though not as fast as some figures had indicated.
The tests found no quality difference between written and dictated letters and also found that when all the letters were typewritten, participants
could not reliably pick which letters had been dictated and which had been
written. Speaking was found to be more “natural” (Gould’s quotes) than
dictating with the experienced dictators being significantly faster than the
novices. Writing and invisible writing, surprisingly, had about the same
composition time and quality ratings, leading Gould to suppose that having the previously composed text visible was not as essential as it might intuitively seem. The experiment lead Gould to conclude that output modality was not related to performance and that skill at composition was the
determining factor in high-quality letters.
Gould followed the “How Experts Dictate” experiment with an experiment in composing letters on a “simulated listening typewriter” (Gould
et al., 1983). The listening typewriter experiment was intended to test
whether an imperfect listening typewriter would be useful for composing letters. To test this, Gould et al. simulated a listening typewriter with
a limited vocabulary of 1000 or 5000 words and an unlimited vocabulary
version. Gould et al. compared the listening typewriter with handwriting and traditional dictation to tape. The listening typewriter had two
different “implementations”: isolated word speech and connected word
speech. In isolated word speech the user had to pause between words and
in connected word speech the user was able to speak faster but in a still
unnatural style. They hypothesised that:
• The participants could write letters faster by handwriting than by using the listening typewriter because of their greater familiarity with
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writing;
• Connected word speech would be faster than isolated word speech;
• The quality of the letters from each method would be the same, and;
• It would take longer to proofread letters composed on the listening
typewriter than handwritten ones because of the extremely limited
ability of users to edit while they dictated to the simulation.
The simulation was particularly ingenious. Users were not told that
the listening typewriter was a simulation but believed it to be working
technology. In reality the user was speaking to a secretary who was using
a computer. The secretary would type the word spoken by the user and hit
“return”. The computer would check if the word was in the allowed dictionary of 1000 or 5000 words and if it was, it would display the word for
the user. If the word was not in the dictionary, the user would see “XXXX”.
Another “error” that was built into the system was for homophones5 to be
displayed as the most common occurrence regardless of context or how
the word was typed by the secretary. The simulated system also had quite
a complex set of formatting and navigation commands6 .
In the first experiment with the listening typewriter, participants had
to compose a letter to convince another person of something. For example,
they had to apply for a job, request a loan or recommend that their office be
relocated. Participants generally preferred using the listening typewriter
to handwriting letters.
In a second experiment with eight subjects from the IBM organisation,
participants used the listening typewriter in its various modes and dictated to a dictating machine and a secretary who took shorthand. Composition time was fastest when dictating to the secretary but was only significantly faster than the isolated word condition for the listening typewriter.
5

A homophone is a word that is pronounced the same as another word but spelt differently. An example is “which” and “witch”.
6
Of particular amusement to me was the command for having made a mistake:
“Nuts”! Other simulated commands were more formal.
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Gould et al. note that participants found the simulation to be “extremely compelling” and when told, in the middle of the experiment about
the workings of the simulation, some even argued as to why they believed
that the system was “real”.
Gould et al. conclude by saying that they believed that people would
be able to use true (not simulated) listening typewriters to write letters.
They go so far as to say that they believed there would be productivity
benefits because no typing would be required and there would be faster
turnaround of dictated letters. Participants told the experimenters that the
vocabulary size was more important than the speech mode and the results
indicated that a 5000 word vocabulary isolated speech system would be
usable, though the authors note that the participants were not particularly
enthused by the system.
Significantly, they found that the subjects noticed a “major difference”
in accuracy rates of 91 and 100 percent, a finding that was validated later
by Van Buskirk and LaLomia’s work on the “just noticeable difference” of
speech recognition accuracy (1995). Van Buskirk and LaLomia found that
the just noticeable difference for accuracy of transcribed text was between
5% and 10%, meaning that most people cannot tell the difference between
a 95% correct transcript and a 90% correct transcript. This also means
that the next noticeable step for speech recognition from currently stated
accuracies of about 95% is 100% accuracy.
In a recommendation that can be seen to have influenced research that
followed the listening typewriter simulations, the authors said that they
did not think that an improved editing system would have allowed the
subjects to compose faster but might have improved their feelings toward
the system. Current editing and correction systems can act as bottlenecks
in the use of speech recognition systems (Feng, 2002). This finding corresponds with Moore (2004)’s work on modelling data entry rates for ASR
and other systems. Moore described a model that predicted data throughput as a function of data entry rate in words-per-minute, error rate as a
percentage and the time to correct each error. According to Moore, speaker
dependant large vocabulary ASR, that is typical desktop dictation systems, has a high entry rate but a very low throughput rate because of
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ASR’s high error rate and long error-correction time.
The findings of Gould on what users wanted from dictation systems
was influential in the direction of future research in speech recognition
systems.
At the same time, limited vocabulary speech recognition was examined
at two different work locations by Rollins et al. (1983). In examining the
use of speech recognition in two different workplaces, the authors said:
The data suggests that success of a speech recognition device is
related to variables describing the entire system, e.g., complexity of host software, or task complexity. The variables more
closely relating to speech input, e.g., microphone type, appear
to be less of a problem.
Gould noted the importance of error correction and recognition accuracy. Rollins et al. noted that it was the factors associated with the complexity of work that were most influential on the successful use of ASR in
the workplace. It is this second point that the remainder of this chapter
addresses.
MedSpeak (Lai and Vergo, 1997) is a dictation system that was developed by two researchers at IBM Research, Jennifer Lai and John Vergo,
for radiologists. The radiologists had to create reports on the x-rays that
they viewed and MedSpeak used ASR as a way for radiologists to create,
edit and manage reports faster than what was possible using the previous
system of tape recordings sent to a typing pool.
The workflow for the radiologists using the typing pool system was to
dictate the information on the requisition form for the report then dictate
the report while looking at the “film” (i.e. an x-ray). The radiologists dictated very quickly and typically produced about 100 reports a day. Trained
medical transcriptionists produced typed reports which were sent back to
the radiologists for a signature. The problem with this system was the reports could sometimes take more than 24 hours to return to the radiologist
by which time they could not remember their original report. They could
not check the report for accuracy of transcription, having forgotten the xrays they had seen, and could only check for mistakes made by the typing
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pool.
MedSpeak was developed to circumvent the typing pool and allow radiologists to dictate reports and then view the typed report immediately
for correction and signing. MedSpeak was developed with a radiologyspecific vocabulary and language model to allow the software to recognise
the specialist vocabulary of the radiologists.
The main advantage of MedSpeak was that report turnaround time
was decreased. The authors state that turnaround time was reduced from
up to 50 hours to “a couple of minutes”.
Interestingly, the authors also reported on the aspects of the system
that were not liked by the radiologists. One of these aspects was the use
of computers that the system required because some of the radiologists
were not especially familiar with using a keyboard and mouse. MedSpeak
also led to a change in the role the radiologists played. A radiologist was
quoted as saying, “when I put my hands on the keyboard I am doing an
administrative task and no longer functioning as a physician”.
MedSpeak was designed for high recognition accuracy as well as to fit
with the radiologists’ work. Where the pre-MedSpeak work process was
long and drawn out, with MedSpeak reports were available for checking
as soon as they were dictated leading to better medical outcomes. The success of MedSpeak was not due to high recognition accuracy, though that
was undoubtedly important but rather a good fit with the task at hand.
Correction of recognition errors was important in MedSpeak but it would
seem that the true measure of the product’s success was its integration into
the radiologists work.
Antiles et al. (2004) describe the successful implementation of an ASR
system for radiologists that took place two years after a failed attempt.
Training for users and excellent support were the keys to the success of
the implementation.
Dictation systems have also been used in other areas. StoryWriter (Danis et al., 1994) was developed for journalists who had some form of occupational overuse injury (also commonly known as repetitive strain injury,
or RSI). StoryWriter allowed the injured journalists to return to work by
letting them overcome their injury. The software itself underwent testing
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with the journalists in the workplace before their comments were incorporated into a revision. The injured journalists liked StoryWriter because
it allowed them to return to work, despite being injured. Being 1994, the
StoryWriter interface was much less sophisticated than what is available
today. It can be assumed that the recognition accuracy was also less than
what is available today in off-the-shelf software. Nonetheless, StoryWriter
was valuable to the injured journalists.
In the early studies of ASR software it was recognised that integration of the software with the task at hand was important. Inventory storage and baggage handling (Rollins et al., 1983), writing short stories for a
newspaper (Danis et al., 1994) and dictating short reports on x-ray films
(Lai and Vergo, 1997) are, more or less, narrowly defined tasks. In contrast the conclusions of Gould (1978) and Gould et al. (1983) that error correction is of primary importance for users of large-vocabulary dictation
systems seems to have influenced more recent research on such systems.
Three papers (Karat et al., 2000, 1999; Halverson et al., 1999) address
the dislike users had for recognition errors and difficulties in error correction and codified the kinds of errors that can occur in ASR systems.
Karat et al. (1999) report on usability tests conducted using commercial,
off-the-shelf, ASR software. They ran two parallel studies. The first study
involved novice users who received limited exposure to the ASR software.
The second study involved the authors themselves as long-term users of
the same software packages.
Short term users were given some time to train the system to their
voice, a task which took between 30 minutes and 1.5 hours, and were then
give 40 minutes training time to familiarise themselves with the system.
The long term users used each of three ASR products for 10 sessions, each
about one hour long. The long term users completed actual work with the
systems and after “at least 20 sessions” attempted the same tasks as the
short term users.
The tasks were a transcription task and a composition task with each
task being completed with ASR and keyboard-and-mouse interaction. Average time for the ASR tasks was 8.74 minutes and for the keyboard and
mouse tasks was 3.64 minutes. The long term users completed the same

30

CHAPTER 2. LITERATURE REVIEW

tasks with ASR in 3.10 minutes. The authors then focus on a detailed analysis of the sorts of errors made by the users because, as they state, the overall goal of ASR systems is to “approach the accuracy assumed for users’
typing”. Two types of errors are identified:
• Redictation failures where the user is attempting to correct an already wrong word and the new dictation is also misrecognised; and
• Cascading failures where a command that is used is misrecognised
and must then become part of the correction process.
Each of the ASR systems had a different correction strategy that was
recommended for users, with IBM’s VoiceType system recommending a
two-pass strategy where the user first dictates and then moves on to correction, and Dragon Dictate encouraging an in-line correction strategy.
Significantly, the authors say, “to a large extent these strategies were encouraged to have user behavior correspond to system designs and not because of a user driven reason”. All of the ASR systems had support for
both in-line and second-pass correction strategies. Many of the short-term
users used an in-line correction strategy. The authors make the leap from
the short-term users’ preferred correction strategy to making the recommendation that software support is required for “knowing when a misrecognition has occurred”. An example of this support, described by Feng
and Sears (2004), uses recognition confidence scores to assist users in making corrections, however the uses of confidence scores to assist in correcting errors has not yet proven successful (Suhm et al., 2001).
Other recommendations to arise from their work are that keyboardand-mouse interaction with the software be maintained, especially during
correction. Obviously this is impractical for injured users.
Feng (Feng, 2002; Feng and Sears, 2004) argues, based on Karat et al’s
research, that navigation by voice in ASR packages should be simplified
from commands that are variable, such as “move back N lines” (where N is
a whole number) to simpler “short, fixed” commands such as “move back
a line” with the argument that variable commands are harder to remember
for users and harder to recognise for computers.
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The work on using dictation systems seems to have largely ignored the
earlier work on the importance of factors external to the ASR software,
e.g., the task at hand, in favour of a focus on the mechanics of ASR and error correction. Error correction is a problem for dictation systems, though
focusing on it to the exclusion of wider factors relegates ASR to being a
laboratory technology until the errorful nature of computer speech recognition is overcome.
A technique known as multimodal fusion aims to reduce the occurrence of recognition errors by combining multiple modes of interaction to
“cancel out” any errors that occur in one mode with correct information
gained from a different mode (hence multimodal fusion). Others have
suggested that multimodal interaction could aid users in correcting recognition errors (Suhm et al., 2001). Combining two recognition interfaces is
not a new idea, the canonical example being “Put that there” (Bolt, 1980)
which used speech and gesture as an interface for a variety of tasks. The
different modes in multimodal fusion are typically ASR and some form
of gesture recognition, including handwriting, though the modes can include “speech, pen, touch, hand gestures, eye gaze, and head and body
movements” (Oviatt, 1999b). (see Oviatt (1999a); Oviatt et al. (2003) for examples of research in multi-modal interaction). While multimodal fusion
does advance the cause of ASR accuracy, it does so without taking into
account wider system factors. Multimodal interaction would also require
a significant reorganisation of the way work is done, speech and gesture
being very different from keyboard and mouse interaction, though multimodal interaction is not proposed for daily office tasks.
The focus on technical ASR aspects of dictation systems is in contrast
to dialog-driven interfaces where a focus on task is at the fore.

2.3

Dialog-driven Interfaces

In addition to ASR research on dictation systems, another area of research for ASR is dialog systems that are typically used over the telephone
(Halstead-Nussloch, 1989) in customer-service applications. ASR for dialog applications has much in common with other speech recognition ap-
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plications and several key differences. The differences all stem from the
directed nature of dialog interfaces. Dialog interfaces can be directed because of the explicit turn-taking model (Yankelovich, 1996) they use. The
turn taking model has a several main follow-on effects: a smaller vocabulary and smaller perplexity7 and a lower error rate. Because of the smaller
vocabulary that many dialog interfaces use, they can use a much broader
voice model, allowing a dialog interface to be used without the training
and enrollment procedures that dictation interfaces require8 .
At the same time, the more directed nature of dialog-driven systems
forces the designers to consider the task that people will be performing
when the system is used. By making the user’s task important, designing dialog-driven systems becomes much easier by allowing the designer
to make use of “traditional” human-computer interaction techniques and
priorities and to ignore “variables more closely related to speech input”
(Rollins et al., 1983). In doing so, a designer is able to treat ASR as stable system software and to focus explicitly on what can be seen as typical
user interface goals (Vanhoucke et al., 2001), for example navigation and
findability and less on the ASR-specific problems frequently seen in large
vocabulary speech recognition work.
By being able to treat ASR as stable system software, designers are able
to create tool-kit level systems for the construction of dialog-driven systems. The work that has been done on extensible dialog-driven ASR interfaces (for example Rosenfeld et al., 2000a, 2001; Shriver and Rosenfeld,
2002; Rosenfeld et al., 2000b; Shriver et al., 2001) would not be possible if
dialog interfaces were as dependent on ASR-specific variables as dictation
systems can be.

7

Perplexity is the measure of how many words in the vocabulary are allowed to follow
other words.
8
Many ASR dictation interfaces require a user to “enroll” in the system, or “train” the
system, in order for the system to more accurately recognise the users voice. Typically
this involves an enrollment stage where the user reads predetermined sentences in order
for the system to more closely align its voice model with the users voice. The voice model
contains a representation of what the system expects the user to sound like.
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The Importance of Supporting the Task

In the literature on dialog-driven systems (for example Yankelovich, 1996;
Rosenfeld et al., 2000a), the researchers build support for the task they
imagine their users are going to perform into the systems they build. Because the tasks that people perform with dialog-driven systems are small
and self-contained, building support for such tasks into dialog-driven systems is challenging but not impossible. In the same way, the designers of
dictation systems build their systems with reference to an imagined task
that their users will perform.
Goette (2000) studied users of ASR systems who were disabled. Many
of the users were quadriplegics and two were blind. Half of the users
were successfully using ASR systems and half had failed. The keys to
successfully using ASR systems were found to be realistic expectations
on behalf of the user and employer; a correct fit between the user’s task
and the capabilities of the system; adequate and appropriate training; and,
trialling the system in the environment in which it would be used. All four
keys were related to the fit between the task and the software’s capabilities.

2.5

Recognising “Natural” Speech

In both dialog-driven systems and dictation systems the person speaking
is aware that their speech is being recognised, allowing them to tailor their
speech, and other variables to an extent, to the recogniser. In other speech
recognition, the person speaking is either unaware that their speech is being recognised by a computer or they are aware but they are not speaking
for recognition. These kinds of speech recognition are described in the next
section.
ASR has another use where the person speaking need not be aware
that they are talking to, or for, a computer. Systems of this sort are typically
used in two situations. First, they may be used for broadcast speech recognition, that is recognition of speech from television and radio programs.
Typically, broadcast speech recognition is done for archival purposes or to
create captions “on the fly”. Second, they may be used to capture sponta-
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neous speech from people in meetings or other social situations where it
may be advantageous to have a record of what was said.

2.5.1

Broadcast Automatic Speech Recognition

Transcription and captioning of broadcast audio is not a simple problem.
In addition to speech, it is desirable that other sounds are captured. Transcription and captioning are slightly different problems though both must
deal with the “naturalness” of speech and with the high variability of
words that may occur in any particular segment. It is the robustness of
such broadcast ASR systems, both for transcription and captioning, that
are interesting for this thesis (see Chapter 7).
Broadcast ASR systems for transcription can afford to work more slowly
than real-time, often in the order of 130-300 times slower (for example
Ligget and Fisher, 1998) because they make multiple passes over the speech
input signal to increase the recognition accuracy. Such systems are often
not very accurate when compared with dictation systems because dictation systems are trained to a single user’s speech and broadcast systems
use general voice models. Creating models to use for broadcast recognition (Ando et al., 1998) is an important area of research because the words
used in television news programs are typically different from those used
in other situations. News programs would necessarily feature certain people’s names and other proper nouns more frequently than conversational
speech between friends.
Another issue for broadcast ASR systems is that of “data partitioning”.
Data partitioning is the separation of the continuous audio stream into
speech and non-speech sounds. Further separation is also possible within
the speech segments by gender and within the non-speech segments by
bandwidth for example (Gauvain et al., 1998).
Recognising speech in real-time for captioning is more problematic because hundreds of passes over the signal are not possible. Consequently,
real-time ASR is less accurate than multi-pass ASR with word error rates
of between 20% and 65% reported in the literature (Wactlar et al. (1998)
cited in Ahmer and King (1998)). Captioning systems (Cook et al., 1998)
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must deal with the same sort of signals as transcription systems, signals
that include non-speech sounds including music, speech over music and
speech over other speech.
Captioning of television programs is not as simple as providing a direct
transcript of the spoken words in the program. The caption must appear
when the spoken words are uttered and must disappear when the utterance finishes. Other captions can include sound effects (e.g., “bang!”) or
music (e.g., “guitar riff”). In Robert-Ribes (1998) the problems in using
ASR to automatically caption television programs are outlined. The major
considerations in captioning are that the words in the caption are as close
as possible to the words spoken while keeping the total number of words
on screen below the limit of readability which is about 3 words per second for adults. The author says that any use of ASR for captioning would
require human intervention after the automatic process for “manual verification and adaptation” of the captions. This could be a long process
with a lot of speech in television programs being corrupted in some way
by background noise and with the need for many captions, up to 45%
in the study, to include non-speech information such as who is speaking
(e.g., John: who’s that?) or music or sound-effects. The timing of captions is also difficult with the presentation of captions depending on the
timing of speech but also the timing of cuts and other video information.
The authors say that correctly generating automatic captions may require
an artificial-intelligence system that can watch for cuts in the video. The
creation of non-verbatim captions, usually to save time, is also a difficult
problem for ASR and would require a speech understanding mechanism.
Ahmer and King (1998) encounter similar problems when attempting to
create a corpus for use in the creation of new broadcast ASR systems, finding that 75% of speech had been transcribed verbatim and 6% had not been
transcribed at all because of information contained in the video image.

2.5.2

Using Recognised “Natural” Speech

Transcripts of recognised natural speech are currently errorful however
this does not mean that they are unusable. Researchers at AT&T devel-
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oped the Spoken Content-ased Audio Navigation system to turn recordings of broadcast news (Whittaker et al., 1999) and voicemail (Whittaker
et al., 2002) into errorful transcripts. The researchers reasoned that searching audio archives was time consuming and that being able to search
through transcripts would be faster. Multi-pass speech recognition was
used to turn the archived broadcast news and voicemail into errorful transcripts. The transcripts were then used as an interface to the underlying
audio recording. Though the transcripts contained errors they were often accurate enough to allow a user of SCAN to determine if the audio
contained relevant information. Users were able to skim through a large
number of transcripts much faster than they were able to listen to them
and when they found a potentially relevant transcript they could listen
only to it. The errorful transcripts turned unusable speech recordings into
something useful.
Whittaker et al. SCAN is used, and examined in more detail, in section
7.3 as part of the inspiration for re-imagining ASR for use in the Magistrates Court.

2.6

Summary

The purpose of this chapter has been to introduce the current literature on
the use and design of ASR systems. The literature surveyed here illustrates
the gaps in the existing knowledge. A great deal is known about how to
build ASR systems but not a lot is known about how those systems are
used in the workplace. This thesis argues that the design of useful and
usable ASR systems is grounded in an understanding of the real work
that is done using such systems. In order to investigate the use of ASR
systems in the workplace, I undertook fieldwork in a variety of locations.
Analysing fieldwork in order to inspire design requires a variety of tools
which are introduced in the next chapter.

CHAPTER 3

Tools to Think With: Methods
Used in this Research
In this chapter I describe the methods and strategies I have used to research and analyse my case studies and to move from those case studies
to a design. A variety of the methods are presented in this chapter, from
various fields. I have used all of these methods as “tools to think with”
to make clear what I have seen in conducting my research and move from
that research towards a possible design for an automatic speech recognition (ASR) system.
The methods described in this chapter are different to those typically
employed in the design of ASR systems. Where the design approach used
in the design of ASR systems is described it is grounded in engineering
and the design of machines and software rather than in interface design
and an understanding of people. In this thesis the methods described in
this chapter are employed to understand how people use ASR systems
and what their requirements are for future ASR systems.
In current ASR systems literature work begins, or is at least described
as beginning, at a point after which it seem that detailed user requirements
have been gathered. For example, Goronzy and Beringer (2005) describe
work on a rapid prototyping system for multimodal interaction but do not
discuss how user research is incorporated into the process embodied in the
37
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tool. Nanavati and Rajput (2005), in describing dialogue call-flows on pervasive devices1 , equate usability with the number of questions the system
asks though they do not say how they are able to make this connection.
Similarly, Ward et al. (2005) say that they “build on previous attempts to
relate usability to a systems technical properties” and though they have
an elegant model to illustrate this relationship there is no work with real
users to verify it.
Some work in ASR systems considers the people who use the systems.
For example, Oria and Koskinen (2002) and Wilkie et al. (2002) describe
usability tests of ASR systems.
However the methods described in this chapter are employed at an
earlier point in the process of designing a system. The social methods
described in this chapter start with a consideration and close examination
of people and the situations in which they work before any work is done on
a new system.
Being exposed to the work of researchers who have been responsible
for the introduction of social methods to computer science and computer
systems design gave me permission to go “into the field” to conduct my
research. The use of social methods in computer systems research has
a fairly long history (for example Suchman, 1987; Hughes et al., 1992b;
Blomberg et al., 1993; Rogers and Bellotti, 1997; Simonsen and Kensing,
1997; Crabtree et al., 2000; Dourish, 2001; Randall et al., 2005) and shows
no signs of abating.
No arbitrary boundaries were placed on the sort of fieldwork involved
in this research. The fieldwork has involved interviews, both in workplaces and outside of them, observations of people at work and analysis of
the products of work. The outcome of this research would not have been
possible if the fieldwork methods had been restricted. Finally, the people and technologies studied have set the agenda for the analysis of the
fieldwork. No pre-existing structure was imposed before beginning analysis; no pre-determined themes were looked for. This is in keeping with
actor-network theory’s directive to follow the subjects’ ways of thinking
about and organising the world and the relationships between the social
1

By which Nanavati and Rajput seem to mean mobile telephones.
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and “natural”2 elements that make up their world (Callon, 1986b).
My primary concern has been the design of ASR systems for the workplace and it is that concern which has influenced my fieldwork and analysis. As Randall et al. (2005) say:
What to look for, how to look for it, and how to assess its significance are, from the outset, design-related matters.
This may seem at odds with my assertion that there were no pre-determined themes in my research but it is not. There were no pre-determined
themes for analysis but there was an over-arching orientation towards design.
This chapter takes the stance that there are a wide range of methodologies that have been developed for looking at and attempting to understand people, work and technology and since this thesis is concerned with
design arising from fieldwork this chapter does not present an exhaustive
account of all possible social research methodologies that could have been
used. Because many of the techniques used in this thesis are practical in
nature, they are best explained with examples of their use by others and
then their use in this research.
Instead of creating a new method for conducting and analysing field
research of technologies and work practices, this thesis uses existing analysis methodologies as a set of lenses. In looking at the case studies through
each lens a different view is obtained and different properties are brought
into the foreground for viewing. In later chapters the different views afforded by the techniques described here are used to explain features of
how ASR is used in the workplace and to move towards a design for a
future speech recognition situation.
The techniques described here are used in chapters 6 and 7 of this thesis
and their use in inspiring a design of an ASR system is reflected upon in
chapter 8.
2

or technical.
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3.1

Fieldwork for Design

Performance of fieldwork is not difficult; finding locations in which to perform fieldwork is.
The initial fieldwork at the ACT Magistrates Court was performed
through interviews with the Chief Magistrate in meeting rooms and in
his office. The interviews were recorded in handwritten notes which were
supplemented by notes and examples written by the Chief Magistrate during the interviews. The Chief Magistrate’s notes were largely for my benefit and took the form of examples of the sort of work that he might produce
on the bench. It was during one of the interviews with the Chief Magistrate that he allowed us to enter a courtroom and take copies of the large
rubber stamps (see figure 5.4) used to speed the recording of sentences and
outcomes.
The outcome of our initial meetings with the Chief Magistrate was the
production of a proof-of-concept prototype which was demonstrated at a
Court of the Future workshop.
Later fieldwork at the Court took place in the “back room” of the Court
and required more negotiation on my part to gain access to the secure area.
Once in the secure area of the Court’s “back room” I was able to observe
and interview those workers who were involved in some way with the
process of communicating outcomes. I found the interviewees by following the magistrates’ bench sheets and folders as they moved through the
back room.
Gaining access to the ASR users in the public service was more difficult.
Finding ASR users who used the software daily was difficult because they
(obviously) are just normal workers—they don’t advertise their difference.
It was suggested that the people with chronic fatigue syndrome were highfrequency users of ASR so I made several unsuccessful attempts to contact the Chronic Fatigue Syndrome association. Eventually, I was put in
touch with a speech recognition3 trainer who very generously offered to
allow me to place an advertisement asking for subjects in the newsletter
3

“Speech recognition” and “voice recognition” are terms used interchangeably by
users of ASR dictation software.
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she produced for clients. It was in this way that my interview subjects
self-selected. I was able to make contact with six ASR users through the
trainer’s newsletter.
After being contacted by the ASR users through the advertisement I
arranged to meet the interview subjects at a location chosen by them. I
met one in her house, one in a cafe near her office and the others invited
me in to their workplaces. All the interviews were recorded on audiotape
and were augmented with handwritten notes made during the interview.
Interviews typically lasted for between 45 minutes and an hour. There
were only two planned questions that the interview subjects were asked:
1. How did you come to be using speech recognition? and,
2. What are your experiences of using speech recognition?
Other questions were asked only to prompt the interviewees to elaborate
on answers that they gave in response to the planned questions.
In contrast with the effort involved in finding ASR users, making contact with the Hansard department was serendipitously simple. An article appeared in the Canberra Times on how the Hansard department at
Parliament House used ASR. Contact was made with the manager of the
section and meetings were set up. Once an initial meeting had been made
I arranged time for observations and interviews with the Hansard editors. The interviews at Hansard were conducted at the first meeting in a
meeting room in Parliament House. This was then followed by a tour of
the offices and a demonstration of how they used the dictation software.
A second interview took place in an employee’s office. The interviews
at Hansard were recorded on audio tape and augmented with handwritten notes. As well as asking work process-related questions, for example,
“How do you use the speech recognition software in your work?”, the
Hansard employees were also asked about their experiences in using the
software in general.
Interviews were transcribed initially by listening to the tape-recordings
and typing, however after the initial meeting at Hansard I was inspired
to emulate their “respeaking” technique and from then on I transcribed
interviews by listening to the audio and simultaneously repeating what
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all parties to the interview said into Dragon NaturallySpeaking version 6
(Dragon NaturallySpeaking Preferred 6, 2002). Respeaking considerably
improved my rate of transcribed words per minute.
Once the interviews were conducted and transcribed it was possible to
analyse them using a variety of methods, as described in the next section.

3.2

Analysis for Design

Having conducted the interviews and observations, performing analysis
of the data was the next step in my approach.
Analysis of fieldwork data for design in the area of computing systems
has led to interesting results. For example, spreadsheets (Nardi and Miller,
1990) were studied and it was found that software that was assumed to
be mainly used by a single user was actually used collaboratively. This
was doubly interesting because there were no explicit collaborative mechanisms in the spreadsheet software and all the collaboration was managed
by the users. Rouncefield et al. (1994) looked at the collaborative ways of
working in a small office and the importance of the artefacts of work were
shown to be equally important in the small office as they are in larger,
more “sophisticated” work settings.
Ethnographic data, that is, field work data, is also increasingly used
in commercial marketing research (Bruner, 2005) and product development (Blythin et al., 1997) to inspire and inform the design of many different products from Recreational Vehicles to breakfast cereal (Squires and
Byrne, 2002). In the commercial world, even more so than in academia,
incorporating ethnographic insight to the design process is problematic
because of the contrasting and often incompatible goals of ethnographers,
designers and business people (Blythin et al., 1997).
The canonical example4 of ethnographic data being analysed for design in Computer Supported Cooperative Work (CSCW) is that of control
rooms (Bentley et al., 1992; Heath and Luff, 1992; Hughes et al., 1992b,a,
4

Canonical, at least, according to Dourish (2001). Air Traffic Control has been the
subject of many ethnographic investigations.
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1995) where the analysis showed that the use of various non-technical artefacts was essential to the work done in the control room.
More recently, the use of mobile phones by teenagers has attracted
much ethnographic interest (Taylor and Harper, 2002, 2003; Berg et al.,
2003; Satchell, 2003; March and Fleuriot, 2005) and revealed how teenagers
use mobile phones to establish and maintain a sense of identity, manage
relationships and maintain a sense of privacy in public spaces.
What the research described above has in common is that the leap from
raw data to insights from analysis is often murky or not described at all. In
computer systems design literature that uses field work as part of a design
process this lack of explanation could be because the analysis method for
raw qualitative data is seen as “messy”, soft or merely conventional because of its long established tradition in other fields. Programmers don’t
describe their variable naming scheme if it’s in keeping with established
convention, for example. One of the most well known and well used methods for analysing qualitative data is grounded theory (Glasser and Strauss,
1967). To perform my grounded theory approach I read and re-read the
interviews and observations, comparing and contrasting them, allowing
recurring themes to emerge. By “working the data” in this way, the theory
for analysing the data emerges from the data inductively rather than deductively (Fitzpatrick, 2003). The trajectory of using ASR in organisations
described in chapter 6 emerged from the interviews in this way.
Grounded theory aids in understanding data but does not need to
stand alone. In this research, two different approaches have been used to
further “work the data” in order to obtain deeper understanding and insight into the problems of using ASR in an organisation. The approaches
used are the locales framework (see section 3.2.1) and actor-network theory (see section 3.2.2).

3.2.1

Using the Locales Framework

The Locales Framework (Fitzpatrick and Kaplan, 1998; Fitzpatrick et al.,
1998; Fitzpatrick, 2002, 2003) is a package of methods derived from specific
sociological approaches, mainly Strauss’s Theory of Action (Strauss, 1993),
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presented in a way to make sociological insight accessible to Information
Technology (IT) researchers. As such, the Locales Framework is focused
on the actions performed by people in particular locales.
In the Locales Framework (Locales), a locale is the primary unit of analysis. A locale “is the place constituted in the ongoing relationship between
people in a particular social world and the ‘site and means’ they use to
meet their interactional needs” (Fitzpatrick, 2003, p.g. 90). Site and means
are the physical space as well as the resources available there, resources
being tools, objects, and so on. There are two phases to Locales, relating
to either understanding or designing, though in practice both are interlinked. In the understanding phase Locales directs the researcher to look
at how the people in the locale use the resources at their disposal. The understanding phase emphasises the situated, complex, dynamic nature of
work. The designing phase of Locales is described in the next section, 3.3.
There are five aspects to the Locales Framework: locale foundations,
civic structure, individual view, interactional trajectory and mutuality. Locale foundations identifies the social world of interest and civic structure
takes the social world of the locale into the wider sphere of the social, political, organisational, and so on. Individual view deals with the different
people involved in a locale and their views on the locale from each of their
positions and roles. Interaction trajectory is about actions and ways to
achieve actions. Finally, mutuality is concerned with the shared achievement of awareness in the locale. The analysis in this thesis relies primarily
on the aspect interaction trajectory.
The interaction trajectory aspect captures all of the dynamic and
temporal aspects of the living social world and its interactions
within and across locales—past, present and future—and the
co-evolution of action, locale and social world as the trajectory
unfolds. (Fitzpatrick, 2003, p.g. 120)
The interaction trajectory aspect of Locales is particularly concerned
with the situatedness of work and action, a concern that has been a theme
of other work in the broad field of CSCW, (see for example Suchman, 1987;
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Figure 3.1: A simple trajectory with a single start and end point.
Robertson, 2002), and the importance of work and work practice. Fitzpatrick says that interaction trajectory is about how people interact with
the setting and each other and how they evolve a new set of conditions
for further action. This means that interaction trajectory is concerned with
past, present and future action as well as the processes by which actions
evolve. Further, it looks at the people involved in the interaction, the “interactants”, who all bring their own histories and biases to the interaction,
a concept that is similar to Technological Frames described by Orlikowski
and Gash (1994).
Interaction trajectory “captures the dynamic temporal aspects of the social world interactions in and across locales” (Fitzpatrick, 2003, p.g. 130).
Interaction trajectory is also applicable at many different levels of detail.
In analysing the use of ASR in the workplace, interaction trajectory was
useful in understanding the past, present and future of each users’ interaction with their ASR software. In this thesis interaction trajectory can
apply at an individual level to explain the trajectory that a single user has
followed in their use of ASR software (see figure 3.1). And it can also apply at a more nuanced level where broadly similar starting locations lead
to broadly similar finishing locations in each users’ experience of the software (see figure 3.2, p.g. 46) which is not to deny the uniqueness of each
users’ experience but to distill specific experiences into generalised, useful, properties of the “site and means” that can be applied elsewhere.
The concepts of past, present and future play a part in my analysis
of the work of the ACT Magistrates Court though as that work is much
more structured the concepts of phases, rhythms and schedules are more
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useful. These concepts can also be used to focus on coincident trajectories
and the relationships between trajectories which I have used in looking at
the distributed work of the many workers at the Court.

Figure 3.2: Many trajectories, originating and ending in different locations,
though having much in common.
Interaction trajectory addresses many specific aspects of a locale. Using
interaction trajectory for analysis first requires a focus on a particular interactant. The focus of the analysis is the entity or entities which are the
subject of the trajectory. Entities can be single or multiple, simple or complex, tangible or intangible, obvious or obscure. An entity may be human
or non-human, a social world, an object, an event or a concept or idea. The
interactants are the agents undertaking actions or interactions that make
up the trajectory. The primary question asked of interactants when using
Locales to understand a trajectory is “what role does the interactant play
in relation to the focus and how do they carry out that role?” (Fitzpatrick,
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2003, p.g. 122) In performing an analysis of my data, I have asked this
question of ASR software, users of such software and the other interactants such as files and stamps I have identified in the locale in which this
use takes place.
Being concerned with interactants, Locales is also concerned with the
actions and meta-actions they undertake. Trajectories as courses of action
are made up of different sorts of actions. Work actions and meta-actions
relate respectively to work, and work done to allow work to be performed.
For example, Robertson (1997) describes the work and articulation work
necessary for software designers to work in groups.
Fitzpatrick (2003) identifies conditions for action and support for action as being related to interaction trajectory though such conditions and
support also overlap with the locale foundations, civic structures and individual view aspects of Locales. In my analysis of ASR users and the Court,
I treat conditions and support for actions as being related to interaction
trajectory and specifically the site and means as being conditions and support for various actions undertaken by the various actors in those locales.
At the Court it was particularly useful to consider the role of artefacts in
the coordination of work, a stance that is also reflected in the (pre-Locales)
analysis of work done in control rooms for air-traffic control (Bentley et al.,
1992) and in the London Underground (Heath and Luff, 1992).
Of particular interest to me, and of particular use in my analysis of
the use of ASR in the workplace, was the “co-evolution of action, locale
and social world as the trajectory unfolds” (Fitzpatrick, 2003, p.g. 120)
which is not really specifically addressed in Locales but which informs,
in particular, the notion of interaction trajectory. Actor-network theory
addresses the co-evolution of interactants in a locale, or in actor-network
terms, actors in a network in a very interesting way and is the subject of
the next section.

3.2.2

Using Actor-Network Theory

Actor-network theory (ANT) is a theoretical framework that comes from
a field called “social studies of science and technology” (or, science and

48

CHAPTER 3. TOOLS TO THINK WITH: METHODS

technology studies (STS)). It was not intended to be used to describe information technology, though it has been used in that way, and was certainly
not intended to inform the design of a computer system. ANT is, however,
flexible enough that its outlook and vocabulary can be translated for the
purposes of analysis for design.
ANT has been used for analysing the interplay between many different social systems and technologies from scallops and fishermen (Callon,
1986b) to electric vehicles (Callon, 1986a), the Portuguese expeditions to
India for the spice trade (Law, 1986, 1987), seatbelts (Latour, 1992) and alternative public transport systems (Latour, 1996). ANT has more recently
come to the attention of computer systems researchers (Hanseth and Monteiro, 1998; Tatnall and Gilding, 1999). What all of these disparate analyses
have in common is the language of ANT, which is particularly geared towards describing “the small, concrete technical and non-technical mechanisms which go into the building and use” (Hanseth and Monteiro, 1998)
of socio-technical systems. ANT is useful for explaining how technologies, and groups of technologies and people, are incorporated into new
situations.
The actor in ANT represents many things. In an example of driving a
car, driving is influenced by the type of car, whether it has automatic or
manual transmission, the driver’s previous experience in driving, the prevailing traffic conditions and so on (Hanseth and Monteiro, 1998). The act
of driving a car takes place within and is influenced by all of these factors. ANT says that all of the factors should be considered together. An
actor-network is the act and all of the factors influencing the act linked
together in a network, which are themselves linked to other acts and factors. Since in these terms everything is eventually linked to everything
else, performing an actor-network analysis is partly about deciding which
act and which factors are going to be analysed. It is difficult to say before undertaking an actor-network analysis where the analysis will lead
as influential factors emerge during analysis.
The ANT research frame (Callon, 1986b) directs the researcher’s gaze
towards particular aspects of a socio-technical system that are useful dur-
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1. Interessment
2. Enrollment
3. Points of Passage
4. Trial of Strength

Figure 3.3: The Actor-Network Theory Research Frame developed from
Callon (1986b).
ing analysis. It comprises four inter-related overlapping steps that describe how stable actor-networks come to be established (figure 3.3). Stable actor-networks are of research interest because they represent the status
quo. The research frame can be used to ask how stable networks became
stabilised. The failure of an actor-network to become stabilised can equally
be examined by the research frame.
In the interessment step, actors are made interested in joining an actornetwork. The way in which individual actors are interested is unique to
the particular actor-network. In the enrollment step, actors agree to play a
role in the network, they are translated into the network and are inscribed
with a program of action. Put another way, actors who join a network are
given a script to follow. In any network, one or more actors attempt to
establish themselves as a point of passage. The point of passage is the actor who assigns roles to, or literally represents5 , the other actors in the
network. Conflicts arise in an actor-network when more than one actor attempts to establish themselves as a point of passage. In the trial of strength
it is seen whether the actors adopt the roles assigned to them.
The steps in the research frame are not linear but are, in every actornetwork, constantly in play. The relative stability of an actor-network determines the work required to establish a new actor in the network. Stable
networks are almost self-sustaining, requiring little effort on the part of
the actors who have a stake in the network’s continued existence. Unstable networks require much effort to sustain in the face of other competing
networks attempting to dis-enrol actors from the less stable network in
5

Represents or acts as spokesperson for.
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order to have the actors not follow their assigned scripts, making the network fail its trial of strength or leading to the break up of the network.
For the purposes of analysing the qualitative data in this research, the
most important concepts from actor-network theory are inscription and
translation. Inscription and translation are intimately tied to design. For
the purposes of analysis in this research, these concepts are used to explain
how a designer inscribes a program of action into a software product—
dictation software.
Akrich (1992) describes inscription as the act of a designer:
Designers thus define actors with specific tastes, competencies,
motives, aspirations, political prejudices, and the rest, and they
assume that morality, technology, science, and economy will
evolve in particular ways. A large part of the work of innovators is that of “inscribing” this vision of (or prediction about)
the world in the technical content of the new object.
However, the inscription of a program of action into a software product
does not guarantee that the users will follow the program. Abdelnour Nocera and Hall (2004) describe the conflicts that arise when users expect a
different program of action to the one inscribed in ERP6 software—both
the users and designers think that their program of action is correct. To
ensure that users follow the designer’s inscribed program of action, they
must be translated, i.e. their interests must be reinterpreted and re-presented in order to be aligned with the inscribed program of action.
The processes of inscription and translation do not end when a software product is shipped. Building and maintaining an actor-network is
an ongoing process. Inscription and translation are performed by users
in the process of using the software and making it useful. Because each
user’s work is slightly different, according to actor-network theory, they
must translate the dictation software to re-align it with their work process.
In doing so they inscribe a new program of action, i.e., their work process,
on the software.
6

Enterprise Resource Planning.
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The strength of the actor-network inscribed into the software by the
designer influences the ease with which a user can change the program of
action and so enroll the software in a new actor-network. The degree of
difference between the program of action inscribed into the software and
the program of action that the user wishes to inscribe will also influence
how easily users can translate the software to their ends.
The analysis that ANT allows of the use of ASR software is to show
how users translate the software and how they strengthen their inscription
in order to make the software useful to them.
The ease with which the new actor-network is established and maintained is related to the flexibility of the existing actor-network in which the
users are working and the flexibility of the software.
Because there are two case studies in this research, the injured users
and the Hansard users, and both use what is ostensibly the same software,
identifying how the software is translated, how the users’ work is translated and how other actors are translated in order to make the software
usable can be done by comparing and contrasting the different cases.

3.3

The Emergence of Design from Analysis

Analysis of fieldwork is about explaining the present. Design is about inventing the future. There is a fundamental dichotomy, therefore, between
accounts and analysis of the present situations and the process of designing future situations. Making the leap between the present and the imagined future is problematic. Hughes et al. (1992b) said that the CSCW7
community was “faltering from ethnography to design” and proposed
ways to incorporate social understanding with technical design (Hughes
et al., 1992a, 1995). More recently, Button and Dourish (1996) and Dourish
and Button (1998) proposed technomethodology, a fusion of ethnomethodology and design, as a way to move from critiquing design to doing design. Crabtree (2004) extended technomethodology and provided a set of
7

Computer Supported Cooperative Work. CSCW, more so than other areas of computer science, has made the most use of field work methods to understand how people
work with computers.
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steps with which to frame the ethnomethodology/design process. Technomethodology was not applied in the process of completing this research
however it is considered retrospectively in chapter 8.
Many of these approaches have been developed because despite the
desire of designers to use fieldwork (or ethnographic) data, ethnographers
do not typically communicate their findings in ways that designers find
useful. Some have argued that moving from ethnographic methods to
design is fraught with difficulty and danger (Suchman, 2003) and that
care must be taken lest ethnographic (anthropological) insights are used
against people instead of assisting them. In this thesis, at least, the danger
has been averted as much as possible by having no outside influence other
than the research impulse.
Randall et al. (2005) have said that analysis and design are inseparable
and that has certainly been the case in this research. The split between
analysis and design described here is primarily for clarity of explanation.
The process of design, even more so than analysis, is complex. Even
more so than my performance of analysis, my performance of design has
adopted methods and approaches as it became necessary to make the leap
from a particular analysis to a design product. This section describes the
techniques I have used to arrive at the design described in section 7.3.
In explaining how I went about designing for the ACT Magistrates
Court, I have further split the process into concepts I have “built in” to
the design and methods used to arrive at a (more or less) concrete design.

3.3.1

Concepts Used in Design

This section is necessarily brief as it is difficult to describe the concepts
used without describing their use. The broad concepts used to influence
design in this thesis have come from the Locales Framework and from
Actor-Network Theory.
Concepts from the Locales Framework
Using the Locales Framework to design is primarily an exercise in exploring ways to enhance locales by using existing spaces and resources differ-
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ently or by evolving entirely new locales. The use of Locales for design is
“driven by interactional needs and understanding the broader context(s)
in which those interactions happen” (Fitzpatrick, 2003, p.g. 149). In order
to use Locales in this way, questions are asked during the design process
that stem from Locales itself. Broad questions addressing the interactional
needs of the locale are asked, such as: how could the interactional needs
be supported? How could technology enable new ways to interact?
Designing is about the exploration of possibilities. Using Locales to
design is “about exploiting the strengths of any available medium [. . . ] to
better meet the social world needs” (Fitzpatrick, 2003, p.g. 149) identified
during analysis while simultaneously being aware of the essential properties of the existing locale and the interaction(s) that take place there.
The influence of Locales on the design work in this research has been
to direct the imagining of technology in ways that improve or enhance
work. This has entailed identifying which components of work at the ACT
Magistrates Court are able to be changed and which are important not to
change. Having determined where changes could be made it was possible
to design new ways of working inspired by the interaction trajectory aspect
of Locales. In Locales’ terms this has meant finding whether actions are
work-actions or meta-actions; whether they are independent of others or
interdependent; whether they are routine or not routine; and so on. Also
identified using Locales were the “site and means” of the locale. Questions were asked if it was possible to change the site and means and how
the resource would enhance the locale or the work done there. Finally, using Locales in the analysis phase allowed the identification of important
aspects of the work done in the Court and how it was done such that those
aspects were, as much as possible, left intact during design, having been
identified as an important part of the work and meta-work at the Court.

Concepts from Actor-Network Theory
Using actor-network theory to design, i.e. to imagine the future, is using
ANT in a way that it was never intended to be used. However, this does
not make it impossible. ANT is flexible enough in use to be translated
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from an analysis tool to a design tool.
Using ANT to analyse a situation means identifying the actors and how
they are enrolled in a network. Describing the power structures, the points
of passage and the flexible and inflexible actors allows a story to be told of
how a particular actor-network came into existence and how that existence
is sustained. Designing with ANT follows a similar path.
As Akrich (quoted in section 3.2.2) said, “A large part of the work of
innovators is that of ‘inscribing’ this vision of (or prediction about) the
world in the technical content of the new object”. The new object in this
case is an ASR system for the Magistrates Court. The work of design in
this case, then, is to inscribe the vision of the ACT Magistrates Court using
ASR into a system.
The ANT Research Frame (see figure 3.3 on p.g. 49) can be used to
guide design. Having broadly imagined the future, the designer can then
begin identifying the actors who are essential to the success of the new
system. By interesting these actors in the new system and then enrolling
them, that is translating their interests to bolster support for the new system, the designer can begin to strengthen the vision of the future and be
more sure that it will come true. Because the designer is trying to establish
the new system as an obligatory passage point they must identify other
actors who would oppose the new system and find ways to translate and
enroll the opposing actors in the future actor-network. Finally, the designer must imagine the system in use and show how the system and the
actor-network of which it is part, holds together with all of the actors playing their assigned roles.
Obviously, the more novel the system is and the more divergent the
imagined actor-network is from the existing actor-network the harder it
is for the designer to translate the interests of the actors so that they will
follow the new program of action that the designer will inscribe on the
new system. In performing design influenced by ANT I have attempted
to follow a path of least resistance by imagining roles for the actors in the
new system that as closely related as possible to their existing roles. By
keeping the new imagined roles as close as possible to the existing roles it
can be assumed that the participants will be more likely to follow them.
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This is in keeping with the actor-network approach.

3.3.2

Ways to Design

Having introduced the concepts used in thinking about new designs for
ASR at the ACT Magistrates Court in the previous section, this section
introduces the actual concrete actions that were performed to generate the
designs.
Crabtree’s 2004 Technomethodology, while not explicitly used in conducting this research, can be considered a pattern for conducting ethnographically-inspired design research. Technomethodology, as conceived
by Crabtree, is an spiral-model process, beginning with the construction
of a novel technology which is then released into the “real world”. The
effects of that release are observed by the field workers who then “explicate the accountable structures of practical action made visible” (Crabtree,
2004) in the release. The findings of the field work are then fed back into
the construction of a new or refined technology. In this thesis, the use of
ASR in the Public Service is treated as the release of technology into the
world and the research that takes place is the considering of how that release has affected the Public Service users and the “practical actions” that
they undertake in order to use the technology successfully. These findings, along with field work conducted at the Magistrates Court, are fed
into a design for ASR at the Court. The ways that the technomethodology
model relates, and does not relate, to the research conducted in this thesis
are examined in chapter 8.
Many of the approaches used in this thesis to generate new designs
have their roots in the work of Campbell et al. (2003) particularly the design tools of the “circus” and the various representations that Campbell
et al. describe. A design circus is a way of exploring representations of
the situation being designed for and artefacts from the situation as well as
presenting ideas for designs that arise from the situation and its artefacts.
In the design circus that was held to aid in inspiring design for this
work, a representation of the ACT Magistrate Court’s work flow was produced so that participants could understand the process that was being
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considered in the potential new design. Anonymised bench sheets and
imprints from the rubber stamps that the magistrates used on the bench
were presented, to illustrate the documentation that was produced on the
bench.
The participants in the design circus were representatives from various
groups who were interested in ASR at the Court. Lawyers, computersystems designers and interaction designers were present. The Court was
invited to send representatives but did not respond to the invitation.
The design circus contributed to the prototyping of a new design for
ASR at the Court.
ASR presents unique challenges when producing prototype designs,
particularly early prototypes that are intended to stimulate design thinking rather than be seen as design proposals. A graphical user interface
(GUI) can be prototyped using various low-fidelity methods, even to the
extent of prototyping in paper (Snyder, 2003), however in ASR interfaces,
much of the interaction, invisible and impermanent as it is, is difficult to
represent on paper using methods derived from GUI design. Other aspects of the speech user interface, for example vocabulary and grammar,
are too detailed to specify at the prototyping stage.
The method used in this thesis to prototype a speech user interface
is to use detailed scenarios (Carroll, 1995) to describe the ASR system in
use. Technical constraints are incorporated into the scenarios by basing
them on pre-existing technical research. Given the methodological stance
of this thesis regarding analysis of qualitative data, this approach to design
allows the richness of the imagined future to be described in a similar
manner to the lived present.
The scenarios used for design are inspired by those described by Bødker
(2000) where scenarios are paired in positive and negative caricatures of
action. Instead of a single scenario that describes imagined future action, Bødker’s scenarios allow description of action as well as showing the
imagined positive and negative effects of the design upon the situation.
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Summary

The methods described above are used in this thesis as a way to approach
analysis of fieldwork for design. These approaches are introduced in this
chapter so that the reader is not surprised when various terms and concepts are used in later chapters. This chapter also serves to locate this
thesis in the wider sphere of sociological analysis of the use of technology.
The next chapter (chapter 4) is an ethnographic account of the workplaces where I encountered ASR in use. The subsequent chapter (chapter
5) is an ethnographic account of the ACT Magistrates Court, a workplace
where ASR could be used in the future. Chapters 6 and 7 apply the concepts introduced in this chapter to the ethnographic accounts.
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CHAPTER 4

Automatic Speech Recognition
Users
The empirical basis of this thesis is three case studies. Two of the case
studies are of real work situations where commercial off the shelf automatic speech recognition (ASR) is used productively and the third is that
of a workplace where automatic speech recognition could be introduced,
the ACT Magistrates Court (see chapter 5). The two real work situations
are the Hansard department at Parliament House (see section 4.1) and an
amalgam of six different users of ASR who work for the Australian Public Service (APS) (see section 4.2). This chapter presents rich descriptions
of the two situations where ASR is used. The next chapter presents the
situation where ASR could be introduced.
I gained access to the Hansard department through an initial contact
made by one of my supervisors. The APS automatic speech recognition
users who generously volunteered their time were found through a speech
recognition trainer.
This chapter describes each case study in a scenario-like manner using
a persona to represent the core character of each scenario. Describing each
situation in a scenario allows the situation to stand alone, allows the interviewees to remain anonymous and, in the case of the APS speech recognition users, allows me to generalise the interviewees’ fairly diverse work
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practices into a single representative story. As all of the interviewees perform office work, their work practices are diverse in detail, though all deal
with documents and communicate with colleagues. The APS scenario is
constructed from elements of each of the interviewees stories allowing the
scenario to be representative while preserving the subjects’ anonymity.

4.1

The Hansard Department

At Australian Parliament House, the Hansard department (properly called
the Department of Parliamentary Reporting Staff) is concerned with producing the document called Hansard that is a record of what was spoken
in the House of Representatives, the Senate1 and in various committees.
The current work practice has some Hansard editors using commercial
ASR software to re-speak the words of the parliamentarians to transform
their speech into text that can be edited and formatted into the document
called Hansard.
The editors have a great deal of freedom in how they use the ASR software. They may only use it for re-speaking and do all of their editing with
mouse and keyboard, or they may do some editing by hand and some by
voice, or they may do all of their editing by voice. Hansard, the document,
is termed by the Hansard department a “rational verbatim” document
meaning that it is not a perfectly accurate representation of the parliamentarians’ speech but that hesitations, false starts, non-speech sounds and
other noises are not included in the document that is produced. Within
the Hansard department, ASR software is treated as another business tool,
in much the same way as laser printers, monitors or spreadsheet software
are treated in other businesses or government agencies.
The scenarios that follow are entirely fictional. There may be a Hansard
editor named Paul but the scenario does not describe him, his opinions or
his work practices. The scenario is an amalgam of my observations of
the work process in the Hansard department at Parliament House and is
meant to illustrate the work environment that I observed. It may contain
1

Australia’s parliament is modelled on the Westminster system with an upper house,
the Senate, and a lower house, the House of Representatives.
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inaccuracies and even mistakes about the process — I take full responsibility for any misrepresentation of the Hansard department.

4.1.1

Scenario: Paul the Hansard Editor

Paul is a Hansard editor. He works in Parliament House in Canberra in
the same building that contains the House of Representatives and the Senate. The Hansard department’s offices are on the ground floor of Parliament House which is quite prestigious — other sections have their offices
in the basement or even in other buildings in the Parliamentary precinct.
Paul quite likes working in Parliament House and is glad that the office he
shares with Janelle, Phoebe and Melanie has a window.
Paul’s job is to create the document called Hansard. People think that
Hansard is just what’s said in the House of Representatives and the Senate
but it can also be a record of the various committees that sit in Parliament
House. Whatever the content of Hansard, the document itself has a short
turnaround time and has to be completed and edited for the next day’s
session. Sometimes one of the Houses or committees can run late into the
night so Paul and some of the other editors can leave work quite late in
the evenings.
PAUL’ S O FFICE . The office that Paul shares (see figure 4.1, 62) with
his colleagues is a fairly large square room with four desks in the corners
and shelves over the desks. Standard equipment is a powerful computer
with a large monitor and what seems to be a tangle of black headphone
cables leading to a black box next to the computer. The editors also have
a standard issue Australian English dictionary and several other reference
books and memos on Australian place names and other topics that might
come up in Parliament. Paul, like all of the editors, has two sets of headphones, a high quality set for listening to audio and a high quality headset
microphone that he uses for speech recognition.
When Paul comes in to work it’s usually about 8.15am. He sits down at
his desk and calls up the schedule of what he has to edit today. Like every
other editor, Paul is assigned seven minute long parts of the proceedings
of the House or the Senate to prepare for inclusion in the larger document
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Figure 4.1: Plan diagram of Paul’s Office.
that is the day’s proceedings. Paul’s first session starts at 8.37am in the
House of Representatives. It’s only 8.21am so Paul has time to check his
email before having to leave the office to walk to the House of Representatives to observe his first scheduled session. Leaving the office Paul sees
some colleagues as they arrive. He exchanges quick “hellos” with them
but they’re used to editors leaving to observe their assigned sessions and
they don’t expect him to chat.
T HE CORRIDORS . Walking down the corridors to the Reps (as the editors call it) Paul sees more people that he knows. Parliament House is
a large building and there are people dressed in gym clothes who are arriving at their offices from their morning workout. Paul also sees one or
two members of the Reps dressed for exercise. As he approaches a large
intersection of corridors Paul smells coffee from one of the cafes in the
building. He’d love a coffee but it’s always better to be early for a ses-
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sion than just on time. When Paul first started in the Hansard department
the size of Parliament House was a little overwhelming but he’s used to it
now. If you’re not familiar with the building it’s easy to get lost but there
are some very subtle cues built in so that you slowly become able to orient yourself. Things like different coloured carpets in different areas help
and also the prominent artworks that serve as landmarks. It’s different to
working in a traditional office building as Parliament House is only three
stories high, if you count the basement, but it’s very spread out. Walking
from the House to the Hansard offices and back again several times a day
is good exercise.
I NSIDE THE H OUSE OF R EPRESENTATIVES . At 8.33am, Paul sits next
to Janelle who is just finishing the first session for the day. Janelle is sitting
in front of a laptop computer, typing notes in a file to aid her recollection of the last seven minutes when she gets back to her office. Because
the Speaker of the House controls the Members’ microphones, only one
person is allowed to speak at a time, and only the active microphone is
recorded. When people interject or try to talk over the Member who has
the floor their interjections aren’t picked up clearly on the audio so the
editors make notes to remind them who interjected. When they come to
create the official record, most of the interjections are left out, unless they
contribute to the clarity of the record.
Janelle stands up and leaves and Paul sits in front of the laptop. They
exchange smiles and say hello but the House doesn’t stop for chit-chat
and they’ll get to talk more over lunch. The Member for Bennelong is
introducing a new Bill to Parliament which means that he’s reading quite
a long speech. There’s not much else going on this early in the morning,
just the occasional “hear, hear” from the government side, so Paul doesn’t
have to make too many notes. At 8.43am Phoebe comes up and they swap
places at 8.44am.
B ACK IN THE CORRIDORS . Walking back along the corridors (greenyblue carpet, past the abstract statue that looks like a nose), Paul sees his
friend Jared who works in the basement in the broadcast section. Jared
says, “I’ll email you about the footy-tipping competition,” as they pass
each other. They’re too busy today to stop for a chat.
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Paul is past the cafe when he remembers he wanted a coffee. He can’t
bring himself to backtrack so his morning pick-me-up will have to wait.
PAUL’ S O FFICE . Back in the office, Paul selects the session he just
came from in a custom piece of software that displays all of the time slices
of the House and the Senate and whatever committees are sitting that day.
A small window pops up that looks like the MP3 software that Paul uses
to listen to music on his home computer. Before getting down to actually
transcribing the session, Paul puts on his headphones and listens to the
session once more so that he can anticipate some hesitations or mispronunciations that the minister made. To begin transcribing, Paul swaps from
the headphones to the headset microphone and starts the speech recognition software using an icon on his desktop. Paul listens to the speech
through the headphones and repeats every word, leaving out any hesitations or mispronunciations as he hears them. They’re not supposed to
appear in the final document and it saves time to do a bit of editing on the
fly.
When Paul started with the Hansard department he was a little wary
of the speech recognition software as it was new to him and didn’t seem to
respond well to his voice but with some practice and help from the more
experienced editors Paul is now proficient and rarely has problems. The
hardest part of using the speech recognition software is remembering to
speak the punctuation and deciding where to put it. One of the more usual
instances where Paul has to speak punctuation is to bracket all of the times
the Member of Parliament addresses the speaker. The MPs have a habit
of saying something like, “Mr Speaker, it is quite clear that the Member
for Oxley, Mr Speaker, does not really understand the current situation”.
Paul thinks they say “Mr Speaker” instead of saying “umm” or “ahhh”.
Every time someone in Parliament uses the Speaker as an excuse to pause,
Paul has to say: “Mr Speaker comma it is quite clear that the Member for
Oxley comma Mr Speaker comma does not really understand the current
situation”. Paul will also attempt to make some grammatical sense of the
speech he is re-speaking by constructing it into proper sentences. This is
usually easier when the MP is speaking from notes or a prepared speech
but re-speaking question time when they are speaking off the cuff really
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shows you that people rarely speak in correct sentences!
The software that Hansard uses is based on Dragon NaturallySpeaking
(Scansoft, 2005) but it’s been heavily customised for Hansard’s purposes.
There are lots of shortcuts that the editors have developed, in conjunction
with their IT team, to make transcribing faster. The completed Hansard
document looks much like a television script or a play and as Paul respeaks the speech he uses the custom short-cuts to create the basic scriptlike structure. He’s tried creating a Hansard document on his home version of the software and creating the formatting is almost impossible to
do by voice so the short-cuts are a real boon to productivity. The shortcuts are called ‘macros’ which is an IT person’s way of saying they’re a
collection of individual commands that you can complete by saying one
command. The most useful macro is the one that does the special formatting for Hansard in one command. The special formatting does a lot of
things but mainly makes the text look a lot like a script with very little
effort on Paul’s part. When Paul says “Go speech Bennelong” the macro
puts:
M R H OWARD :
on the screen. Bennelong is Mr Howard’s seat, and this command is actually easier for Paul because the Speaker of the House addresses Members
by their seat, not their name.
Paul can then repeat Mr Howard’s words. When another Member
starts speaking, Paul can say: “Go speech Eden-Monaro” and what the
Member for Eden-Monaro says and the screen shows the previous transcription and the result of the new command:
M R H OWARD : Mr Speaker, I call on the Member for EdenMonaro to report on the budget.
M R N AIRN : Thank you Prime Minister.
The macro makes it possible for Paul to do the SMALL CAPITALS for the
Member’s name as well as other more subtle formatting without explicitly
speaking the commands for small capitals.
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Paul finishes his re-speaking transcription of his seven minute slice.
While he was re-speaking, Phoebe returned from her first session of the
day and Janelle finished re-speaking her session. Having three or four
people in the one office re-speaking isn’t a problem as the headset microphones are quite sophisticated and can cancel out a lot of the noise that
isn’t coming from very close to the microphone arm. The office is also laid
out to minimise noise, including having new sound deadening panels in
the corners. Everyone learns to work quietly after a few weeks, too.
Paul swaps headphones again, back to his audio-only pair, to check
through what he’s just transcribed. The headset-microphone pair are not
as comfortable and the sound quality isn’t as good as the audio-only set.
Doing a final listen to compare to the transcription shown on the screen
with the audio record is valuable for picking up any errors that the speech
recognition process has made, as well as checking that he didn’t miss anything. Paul has a foot pedal for controlling the audio which lets him type
as he listens and manipulates the playback. When he first started with
Hansard he made lots of mistakes doing transcription but he’s become
much better lately and is noticing that he’s not correcting so many respeaking mistakes. Speech recognition errors still occur, especially later in
the day when he’s a little tired and he gets a little sloppy with his pronunciation — not that anyone listening would notice, but the software seems
to be quite sensitive to such small variations. When he’s got a cold it sometimes seems like it’s not worth the effort to use the speech recognition system to do the transcription, it makes that many errors. He’s thought about
creating a special voice file for when he’s got a cold, but the training procedure is pretty slow and he doesn’t get sick often enough to get enough
training done to get to a productive level.
The kind of errors that the speech recognition software makes are very
strange and Paul is often surprised by the strange things the software does.
Sometimes, when he says “go speech Eden-Monaro” the computer doesn’t
run the macro but simply writes “go speech eden monaro”2 on the screen.
According to the IT guys, this happens because Paul said the command
2

The software doesn’t even capitalise the “Eden-Monaro” or put the hyphen in. Often
it writes something else entirely.
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with just the wrong timing for it to be interpreted as a macro and it was
interpreted as the three words instead. The other sort of error that the
software makes is to get words totally wrong. Paul’s favourite example of
speech recognition software getting words wrong is to say “Australian” in
just the right way to make the software write “astray alien”.
After the final listen, Paul goes over the transcript again in a final check.
It’s surprising what you find, even after looking at the same words for so
long. Recognition errors are different from typing errors and it took Paul,
and all the editors, a while to be able to notice them. He’s satisfied with
the transcript, so he saves it and, using more custom software, uploads it
to a central space so the compilation of the whole day’s document can be
started.
Paul checks his watch and sees that there’s ten minutes until he has to
go to the House of Reps again, just enough time to email Jared about the
next footy-tipping round but still not enough time for coffee.

4.2

Injured Automatic Speech Recognition Users
in the Public Service

Within the APS there are many office workers who begin to have pain in
their hands and arms when typing or using a mouse. Popularly these injuries are known as RSI (Repetitive Strain Injury). A collective term for
injuries of this type is “soft tissue injuries” as the specific injury may not
be RSI but some other form of overuse injury or something altogether different from RSI. Many of those who acquire soft tissue injuries are lowerlevel office workers whose work involves high volume computer input
and output though some of the people I interviewed were ranked quite
highly.
When a worker first begins to feel pain in their arms and hands they
may attempt to work around it, or adopt different methods to use their
computer such as changing their seating position or the position of their
keyboard and mouse on their desk. If ergonomic intervention, for example, changing a worker’s seating position or desk layout, does not solve
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the problem they may take time off work for physiotherapy and their doctor or physiotherapist may recommend that they use ASR software to prevent the injury from re-occurring. Depending on the injured person’s position in their organisation, this may be very easy to achieve or it may be
difficult. Often, negotiating an injured person’s return to work with ASR
software involves the interaction of the IT department, the Occupational
Health and Safety department, the injured person, their doctor or doctors,
their manager, their rehabilitation officer, and possibly even more parties.
As with the Hansard scenario in the previous section, this scenario is
made up and is an amalgam of many people’s experiences.

4.2.1

Scenario: Kelly, the middle level manager

Kelly is a middle level manager in a large government department in Canberra. She is directly in charge of a small team of people and indirectly in
charge of quite a large group. She reports to a section head, who reports
to the department head. Kelly’s work involves a lot of correspondence
with other departments and sections, usually by email but sometimes by
official memo. The group that Kelly heads mainly produces reports on
various topics of interest to the department. The reports can be quite long,
over thirty pages, and are quite time consuming to produce.
When Kelly comes into work, the first thing she does is put on a headset microphone and tell her computer to “wake up”. Kelly uses speech
recognition software to control most of what her computer does while
she’s at work.
A few years ago, Kelly started getting pain in her arms after long periods of typing. The pain steadily got worse and she had to take time off in
the end for lots of physiotherapy. The physio eased the pain but did not
remove it completely. After seeing a number of specialists, one decided
that Kelly had what he called a “soft tissue injury” which has a technical
name but Kelly explains it to her co-workers as “sort of like tendonitis and
sort of like RSI”. Kelly’s soft tissue injury makes it painful for her to type
or use a mouse for more than about 5 minutes. In some ways, her doctor
tells her, she is lucky, because he has some patients who find it painful to
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write with a pencil or hold a knife and fork. Kelly’s doctor recommended
that she return to work and that she use speech recognition software to
allow her to use the computer. Her doctor didn’t really know a lot about
speech recognition but Kelly’s injury was bad enough that there was no
other way that she could really return to work.
Kelly was very happy to return to work and because she considered
herself to be fairly computer literate was happy to use the speech recognition software. Her manager was pleased that Kelly was going to return
to work and arranged to have the IT department purchase and install the
speech recognition software for Kelly. The IT section was reluctant to install the software for Kelly as it was not part of their carefully constructed
“unified desktop”, however Kelly’s manager and the department’s Occupational Health and Safety officer convinced them that it was for the best.
Kelly was lucky to work in a department that had an internal IT section. While they were reluctant to install the speech recognition software,
they were able to be convinced to install it. After she had used the software for a while, Kelly heard of someone in her situation who worked in
a department that had all of their IT support done by external contractors
and that person had found it almost impossible to get the speech recognition software installed. Apparently when anything goes wrong with that
person’s computer the contractors always blame the speech recognition
software.
The first thing that Kelly had to do after the speech recognition software was installed was to train the software to understand her voice. The
training involved reading some set passages to the computer. After Kelly
had completed training the speech recognition software to her voice she
began using it to do her work. She was often frustrated as the software
seemed to have a mind of its own, writing words that she didn’t say and
misrecognising words that she did. Her computer also crashed a lot more
than Kelly was used to. She went to the IT section and asked them to
stop the crashing because she suspected that the speech recognition software was too taxing for her current setup. The IT section said that they
couldn’t do anything for her as she was running software that was outside the “unified desktop” and that her computer met the recommended

70

CHAPTER 4. AUTOMATIC SPEECH RECOGNITION USERS

specifications for all of the software installed on it, including the speech
recognition software. In the end, nothing was done.
Kelly isn’t senior enough to have her own office and was even more
junior when she first started using the speech recognition software. Her
boss’s boss doesn’t even have an office, though he does have fairly tall partitions around two sides of his desk. Kelly likes the feeling of being part of
a team and enjoys hearing the banter that goes on in the office throughout
the day, though if the conversation gets too loud, it can sometimes interfere with the accuracy of the speech recognition software. Sometimes, if
Kelly is reading over what she has “written” and someone else is speaking
loudly, the microphone will pick up some of the sounds of their speech but
in a strange way so that only nonsense gets written on the screen, usually
something that looks like “the chat go of off on” or something equally nonsensical. Other sounds in the office that can affect the speech recognition
software are ringing telephones and, if the office is very quiet, the noise
from the photocopier can make a difference (though no-one believes Kelly
about the photocopier).
Today, Kelly has an appointment with Julie, who is a speech recognition trainer. Kelly contacted Julie after hearing about speech recognition
software trainers through an on-line discussion forum dedicated to people who use speech recognition in their daily work. This is Kelly’s third
appointment in six months with Julie. Julie has suggested that it might be
the last time that Kelly needs to see her, as she seems to be having fewer
and fewer problems.
For the first appointment, Julie came to Kelly’s desk and watched her
work and then made a lot of suggestions about different ways to work
with the speech recognition software. Julie also suggested to Kelly that
she needed a more powerful computer, a new microphone that could cope
with the background noise in the open plan office and maybe some partitions around Kelly’s desk to block the background noise even more. Kelly
said that she had previously tried to get a better computer but was told
that she was not allowed. Julie had Kelly give her the names and contact
details of Kelly’s manager, the IT manager and the Occupational Health
and Safety manager. Within a month, Julie had negotiated an upgraded
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computer for Kelly and arranged for the department to buy Kelly a sophisticated noise canceling headset microphone. Julie said that Kelly’s
manager was willing to find some old partitions but Kelly thought that
would segregate her from the office and she didn’t want that.
Today, Julie and Kelly are having their fifth meeting. Kelly asks Julie
about the most recent upgrade to the version of the speech recognition
software that she uses. Julie says that she thinks it’s a worthwhile upgrade to the current version as it has better integration with some email
programs, but that she wouldn’t recommend it for Kelly as some of Julie’s
clients are reporting problems integrating it with the particular email program that Kelly’s department uses. This sort of problem with the speech
recognition software not properly integrating with the software that a department uses is common. Kelly tends to write reports and send emails
so she doesn’t need to have a lot of software integrated with her speech
recognition software and she doesn’t like the thought of working in a department where there are a lot of different applications to master by voice.
Even browsing the department intranet is hard enough, and all Kelly does
with that is to look up phone numbers of other people in the department.
Kelly also asks Julie to give her a hand writing a macro for a new style
of report that the department is adopting. A macro is a small program
that lets Kelly speak a simple phrase to make complicated things happen
in different programs, such as word processing or spreadsheets. The last
thing that Kelly and Julie talk about is the additional support that Kelly is
starting to get from the IT section now that there are several other speech
recognition users in Kelly’s department. It’s still a struggle to have anyone
come and help with what might be a speech recognition problem but one
of the more junior IT support people makes time in his lunch hour to help
out the speech recognition users. Julie suggests that Kelly start a speech
recognition users’ group to give the speech users a stronger bargaining position when trying to achieve change. Kelly is a bit shy about approaching
management but she says she will think about it.
Julie leaves and Kelly starts talking to her computer again.
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Comparison of Scenarios

My purpose in this chapter was to present two naturalistic accounts of the
use of speech recognition to show that the use, and usefulness, of ASR
software is not only located in the design of the user interface but in many
areas outside of the user-software pair. The two cases presented here show
two different sides of the experience of using ASR software in a productive
environment. Paul, the Hansard editor, has a very good experience using
the ASR software while Kelly, the middle level manager, initially has a
poor experience, but persists with the software because it is better than
not working and better than being in physical pain.
Paul’s good experience stems from the support he has within his organisation, the fit between the work practice that Hansard uses and the
way the software is used within that work practice and the fact that the
work environment is amenable to the ASR software. Kelly’s poorer experience shows a lack of support within her organisation, a mis-match
between the work practice and the software and a work environment that
is not speech-recognition friendly. These themes will be explored further
in chapter 6.
The next chapter presents a rich, naturalistic, description of a workplace where ASR could be used—the ACT Magistrates Court.

CHAPTER 5

The Australian Capital Territory
Magistrates Court
The previous chapter described two workplaces where automatic speech
recognition (ASR) software is already in use. This chapter describes a
workplace where ASR could be introduced. Because the contention of
this thesis is that the usability of ASR is not solely determined by high
recognition accuracy but is heavily dependent on the integration of ASR
systems with work processes and work organisation it is useful to examine the work process of a workplace where ASR software is not yet used.
That workplace is the ACT Magistrates Court.
My association with the Court arose through my association with the
Court of the Future project (Court of the Future website, 2004, 2004) at
the University of Canberra. We were approached by the Chief Magistrate of the Court to investigate the introduction of ASR technology to the
courtroom for use by the magistrate in the process of recording outcomes,
which is a highly charged moment in the Court when a magistrate speaks
an outcome for the case that he or she is hearing. An outcome may be a
sentence, for example a fine or jail term or it may be the decision to set a
case over to allow all the parties to the case more time to gather relevant
information. An outcome may also be a procedural decision specific to the
Court such as a request by the magistrate for any number of specialised
73

74

CHAPTER 5. THE ACT MAGISTRATES COURT

reports that are used to inform the actual sentence when it is finally delivered. The question we were attempting to answer was: what form would
ASR technology take at the Court?
After some preliminary ethnographic work at the Court it emerged that
the magistrate’s act of speaking an outcome was not an event that was self
contained but the beginning of a process distributed in space and time
throughout the Court. This chapter describes the deeper ethnographic investigation of the processes involved in determining and recording outcomes of cases and shows that the process involves many different court
workers, each performing detailed work that contributes to the final outcome (Kraal et al., 2004).
In this chapter I will describe the work situations of the people involved in the process of determining outcomes in the Court. The main
human characters are Rob Cowley, the magistrate; Clare, Rob’s associate;
Brenda, the list clerk; Peta, the monitor; Carmen, who works in the “after
court” section; and Dana and Frances, two bail office workers. This chapter also includes a description of the work of a non-human character, the
defendant’s folder.
Unlike the previous chapter on the Hansard department at Parliament
House and ASR users in the Public Service, the scenarios and characters
in this section are based on real people and their activities and are not
amalgams from many interviews. Names have been changed where appropriate and all care has been taken to ensure that the scenarios and descriptions are respectful of the people and their work. Whenever reference
is made to a court room, that court room is Court Room One (see figure
5.1, 75).

5.1

Communicating Outcomes Defined

Communicating outcomes of cases is a complicated process that involves
many court workers whose work in the process is distributed in space and
time. As the work process moves through the Court and each worker performs their specific task, several documents accompany the process: the
bench sheet and other documents in a manila folder, each folder belong-
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Figure 5.1: Plan Diagram of Court Room One at the ACT Magistrates
Court. Note: not to scale.
ing to one defendant (hereafter the defendant’s folder), and the monitor’s
notes. A monitor is a person who, in the ACT Magistrates Court, listens to
one or more courts in session from a special booth within the Court building and annotates the audio recording of the particular court(s) in session
(for more on the monitor, see section 5.2.4).
The flow chart below shows which court workers are involved, and
where the documents are, in the various parts of the process. The flow
chart only deals with the “A-list”. The A-list is the busiest part of the day
in a court room and involves the greatest number of people in the shortest
amount of time appearing before the magistrate. The A-list is reserved for
the first appearance of people who have been summonsed to court. Most
of the work done in an A-list session is procedural and final judgments are
not made unless the magistrate in charge thinks that the case can be heard
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Figure 5.2: An example time-line for a defendant’s appearance in court.

in a short amount of time. This means that people who are pleading guilty
to minor charges are dealt with almost immediately but people who are
pleading not guilty are re-scheduled for a later time.
The process of sentencing begins when a person is arrested. They may
be kept in the lock-up overnight or they may be released and given a
court date. If their court appearance is adjourned they may be ordered to
reappear at court on a subsequent date, or they may be given bail, which
obliges them to reappear on a certain date.
The paperwork that drives the process of sentencing begins at a police
station but is collated and takes the form that this thesis is concerned with
in the court building itself.

5.2. COURT WORKERS

5.2
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Court Workers

This section tells the story of the basic work process of sentencing at the
ACT Magistrates Court through the eyes of several Court workers. These
descriptions of court workers begin with defendant’s folder, a non-human
actor in the process. The defendant’s folder has a coordinating role in the
process. The human court workers are then presented. Each court worker
is presented in sequence, or as close to in sequence as possible so that the
reader can place them into a coherent whole and the process can be made
clear.

D RAMATIS P ERSONAE
The Defendant’s Folder A non-human actor
Clare The Magistrate’s Associate
Mr Rob Cowley The Magistrate
Peta The Monitor
Brenda The List Clerk
Carmen Works in the “After Court” section
Dana Works in the Bail Office
Frances The more senior court worker in the Bail Office
Amanda The Corrective Services officer assigned to the Bail Office
Figure 5.3: Dramatis Personae: Actors in the Performance of Communicating Outcomes in the Court.
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The Defendant’s Folder

The defendant’s folder is a coloured manila folder affixed with a label with
a case number, the defendant’s name and the informant’s name. The informant is generally the police officer who made the arrest and caused the
defendant to have to appear in Court. A defendant will typically have one
folder in use at any one time and efforts are made to ensure that new defendant+informant pairs are not created while a defendant’s case is being
heard. If it is at all possible, each folder is assigned to one magistrate to
ensure continuity.
A new folder, representing a new case before the Court, does not contain much apart from an arrest report and associated documents. As a
defendant moves through the system of appearances in court, the folder
acquires more paper and more documents that represent processes and
outcomes of processes that have been ordered by the magistrate in charge
of the case. The most important document in a folder is the bench sheet.
The bench sheet is actually a series of notes that the magistrate makes
as a case unfolds in front of him or her. The bench sheet also holds the
written record of the magistrate’s decision at the adjournment of each case.
Bench sheets begin as blank pieces of A4 paper. Each magistrate uses their
bench sheet in slightly different ways, though some date theirs and others
rely on their associates to do so. As court unfolds, a bench sheet is covered
with the magistrate’s sparse handwritten notes on the case. The notes are
sparse because the lawyers in the case typically provide documents detailing their positions which are incorporated into the folder.
The most important information that the bench sheet holds is the magistrate’s decision on the most recent outcome of the case. The outcome
can be recorded in handwriting or by a rubber stamp (see figures 5.4, 5.5
and 5.6, 79) which may or may not require extra handwritten detail to be
provided. The stamps are useful for oft-repeated decisions or parts of decisions but a lot of the detail of an outcome ends up being handwritten
because it is unique to each case.
As part of a decision for an outcome a magistrate may request one of
a number of reports to be produced by a number of agencies. The reports
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Figure 5.4: A typical stamp used by a magistrate.

Figure 5.5: This stamp is applied to many bench sheets.

Figure 5.6: This stamp is used when the magistrate decides there is no case
to answer.
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can encompass (but are not limited to) a defendant’s mental health, drug
or alcohol dependency and so on. These reports find their way into the
folder in a timely manner and are available to the magistrate the next time
a defendant appears in court.
The folder allows different workers in the Court to coordinate their
work. As the folders move from storage to the Magistrate’s Associate, the
Magistrate, back to the Associate, perhaps to the Bail Office and then to
the After Court section the folder and the information it contains are used
to communicate decisions and represent the work done in court to those
who could not be there. The folder even acts as a window into the semidistant past as it is used by magistrates now to show what happened in
court then.
Making the folders useful in the Court requires a lot of effort on the part
of people using them but because the folders are so useful and essential to
their work, the maintenance of the folders is not arduous. The folders are
so useful that they have their own room in the court and a person who is
dedicated to their storage. Folders are stored in the file room and are filed
according to case number. The file room is large and well-lit, if slightly out
of the way. Many workers in the court use defendants’ folders in their job,
but filing them after use and finding them when someone wants them is
the work of the File Clerk. Each day before Court (or on the afternoon of
the previous day) the File Clerk gets the files out for each Court session
and puts them in a pigeon hole for the Magistrate’s Associate.

5.2.2

The Magistrate’s Associate

Clare is the Chief Magistrate’s Associate. Her job is to prepare all the documents that the Magistrate may need in Court and to assist him in managing the courtroom itself.
Clare’s day starts when she has a coffee with Charlie, the head custodial officer. Clare has worked at the Court for almost 18 years and she
knows everyone. After her coffee with Charlie, she walks to the file room
and picks up the large stack of files that Terry, the file clerk, has placed
in her pigeon hole. Organising the files will be the bulk of Clare’s work
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for the morning. She carries the files back to the lift and goes up a few
floors to her office. Clare’s office is small, but because she is the Chief
Magistrate’s associate, it’s very nice, with a large window over well-kept
gardens. Clare has personalised her office with pictures of her children
and trinkets from her trips overseas.
Clare sits at her desk and with the files beside her computer, calls up
a screen in the Court’s computer system that will let her check that she
has all the files she needs for the A-list tomorrow. The first step is just to
go through the stack of files and check that they’re all there. The list is
a little shorter than usual today but there’s still a lot to do. A few of the
files listed on the screen have electronic notes appended to them that Clare
checks. Sometimes the notes are simple but often they relate to procedural
matters such as a folder relating to a person who is “in custody” in the
cells below the Court which means that Clare has to deal with the folder
(and its associated files) differently to the other folders.
As she checks that she does indeed have each folder listed, Clare rearranges the contents to make things easier for Mr Cowley when he’s on
the bench. Clare is very familiar with every sort of document that could
appear in a folder and does this quickly. The document that goes on the
top of the file is called an Affidavit of Service and always comes with two
copies. The Affidavit of Service describes how a defendant came to be in
court. Clare used to know why there were two copies but it has become
part of the routine to separate the copies and leave one on top of the file.
At least there are only two. In some places in the Court, some documents
have to be printed with up to five copies. As well as putting an Affidavit
of Service on top of the file, Clare writes the date on the reverse and, if it’s
on the list on the computer, also adds the name of the prosecutor. Some of
the other associates have started to use stamps for the date, but Clare and
Mr Cowley have their routine and Clare doesn’t think that a stamp would
make a difference to how she organised these files.
Clare moves through the next few files, check, open, reorder, close.
This next file is quite thick. The first charge is for what’s called “assault
police” which is what it sounds like. A few months ago something at the
police’s end of this process must have changed because the notes in the file
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used to just say “assault police” but now there’s a story that goes for half a
page on what the arresting officer said and what the defendant said. The
affidavit goes on top and this defendant has been bailed so Clare staples
his bail documents to the inside cover of the folder so that the Mr Cowley
can see them quickly. All of the associates prepare their files this way but,
as with the date stamp, the longer you work for one magistrate the more
the routine changes.
This next folder isn’t in the list on the screen so Clare adds it to the list
by entering its file number. Reorder, staple, close. Next.
A few more routine folders and then one that contains files for a matter
that’s still current. Mr Ridgeway, one of the other magistrates, is still dealing with this case, so Clare transfers it to his list by pressing a few keys.
The folder itself goes on the floor in the “back to the file room” pile.
Clare recognises the next name on the computer screen. He’s been in
and out of court since he was about 12. He keeps disappearing when he’s
on bail so he just gets more and more arrests from different officers which
means more and more folders. Clare has five folders for this fellow in front
of her and she has to go through all of them looking for the right affidavits
and bail documents. He’s on his second appearance for this set of charges
and Mr Cowley has ordered a pre-sentence report and a CADAS (Court
Alcohol and Drug Assessment Service) report. The pre-sentence report
might be in a box downstairs but judging by the date it was requested it’s
possible that it will be hand delivered to court tomorrow morning, along
with the CADAS report.
The next few names are also familiar to Clare. Some of them she feels
sorry for but some are, in her opinion, quite disturbed.
This next name doesn’t have a folder in Clare’s pile. Maybe it was
transferred into her list by one of the other associates after Terry pulled
the folders from the shelves downstairs. Clare is senior enough in the
Court to call down to Terry and have him bring the file to her.
A few more very routine folders and Clare is ready for the A-list session
with Mr Cowley. She takes the big pile of sorted folders in her arms and
makes her way to the lift at the end of the corridor. Bobby, a new secretary,
has just gotten out of the lift. Clare says good morning to Bobby, gets in
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Figure 5.7: Plan view of Claire’s desk inside the Court.
the lift and makes her way down to Court Room One, where the A-list will
be held today.
Entering the courtroom from the back door (only the public enter from
the front) Clare sits down at her little desk (see figure 5.7) in a special
booth, down from and to the left of the Magistrate’s Bench. She sets down
the folders on the wide bench that doubles as her shelf, logs in to her computer and waits for Mr Cowley, who’s always late.

5.2.3

The Magistrate

Rob Cowley is the Chief Magistrate. Being Chief Magistrate is one of many
hats he wears and although he’s always busy he manages to come across
as relaxed. People who work in the ACT Magistrates Court address Rob
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as Mr Cowley out of respect. He’s Rob to everyone else except when he’s
on the bench where he’s Mr Cowley to everyone. This description, though
written in third person, is Rob’s story so he is referred to by his first name.
It’s 9.30am on a Friday and it’s time for the A-list. The A-list can seem
like rough justice because it’s fast paced but Rob tries to keep the court
calm and usually manages. At 9.35am Rob enters the courtroom in his
black robe and takes his seat behind the bench. The court is quite modern
with pale coloured wood panels and desks. As soon as Rob sits down,
Clare, who sits below him and to his left, hands him the folder of the first
defendant. Rob speaks his name “Dennis Horton?” and Mr Horton steps
forward along with his lawyer. A brief exchange between Rob and Mr
Horton ensues, followed by a statement by the public prosecutor. Rob
decides that Mr Horton’s case is fairly simple and says “Pursuant to section 402 of the Crimes Act, having regard to character and circumstances,
without conviction the defendant will be discharged on recognisance self
of $2000 to be of good behaviour for six months. Included in that are court
costs of $52 and the CIC levy of $50”. He then selects one of the large
rubber stamps on the bench, applies it to the bench sheet in front of him
and fills in the details of Mr Horton’s release, recognisance amount and
the court costs and CIC (Criminal Injuries Compensation scheme) levy.
Rob hands the folder to Clare in exchange for the next one in the list. Mr
Horton leaves the court looking quite relieved that the experience is over.
More cases move through the Court. Rob deals with them calmly,
though quickly. Many cases are put on hold for later times to allow defendants, or more usually defendants’ lawyers, time to prepare their case.
Rob consults with Brenda, the list clerk, as to when he can schedule the
cases he’s setting down for future dates.
The Court breaks for fifteen minutes at 10.30am. Rob, Brenda and Clare
leave through a door at the rear of the Court. Most of the public gallery
stay where they are, though some stand to stretch. If you look around
carefully, it’s possible to guess who is representing themselves, who is an
old hand at court and who is nervous because it’s their first time.
10.45am and court resumes. The case is one of shop lifting and the
defendant, a Mr Geoff Bluestone pleads guilty. The police have raised
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charges for each of the twelve DVDs stolen as well as for resisting arrest.
It turns out that while Mr Bluestone was waiting for his court date he stole
five DVDs from a different shop and the police have charged him for each
item stolen in that instance as well. Rob understands why the police raise
the charges in that way, but he finds that it greatly slows him down when
he’s pronouncing sentence so before he begins he waives eleven of the
first set of theft charges and four of the second set. He asks if the public
prosecutor and Mr Bluestone’s lawyer have any problems with that before
formally announcing his decision. Rob also notes the waived charges on
the bench sheet by listing the charge numbers. It’s important for the people who do the after-court work to know which charges are actually being
dealt with.
After a statement by the public prosecutor and the defendant’s lawyer,
Rob asks Mr Bluestone if he has anything to say. Mr Bluestone says that
he’s sorry for what he’s done and that his drug habit forces him to steal
things. Rob says that Mr Bluestone has appeared before and this is the last
time that he can be let off without imprisonment. When Rob addresses the
lawyers and the defendant he takes a professional tone but one that also
has a degree of intimacy about it - he is only addressing the three people in
front of him. When he comes to pronounce sentence, Rob’s tone of voice
changes slightly as he addresses the entire court:
“The formal sentence of the court will be that in each case he will
be convicted without passing sentence and released on recognisance self
$1000 to be of good behaviour for two years. I will impose no additional
punishment on that.”
As Rob speaks he finds the correct stamp and applies it to the two
charges of theft. He finishes speaking and fills in the details.
“In regard to the assault police, he’ll be convicted and sentenced to six
months imprisonment. I order he be released forthwith on recognisance
self $1000 to be of good behaviour for two years. I’m going to order that for
a period of 12 months he undergoes supervision on probation including
any direction for treatment, counseling, residence breath testing, and urine
analysis. I’m also going to order that for a period of six months he accept
CADAS supervision and also not to consume any alcohol or drugs except
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by medical prescription.”
Rob speaks to Mr Bluestone again, asking him if he understands the
requirements set out and the implications of not attending the CADAS
supervision. Mr Bluestone indicates that he does.
Rob uses the same stamp for the assault police charge as the theft
charges and fills it in but writes all the requirements of the 12 months’
supervision and CADAS supervision by hand. By this late in the court
session Rob’s done a lot of writing and his penmanship has deteriorated.
Including the stamp the details for this sentence fill most of the page.
Court progresses through a series of other theft charges and moves on
to traffic matters. Some traffic matters are simple drink driving charges
where Rob gives the defendant a stern talking to and the legislated fine.
Others are speeding tickets. Almost everyone pleads guilty. The most
complex traffic matters occur when the blood-alcohol reading from a drink
driving charge is so high that Rob is compelled to suspend the defendant’s
licence. Ms Daly is the most complex of these cases in this session of the
A-list. Rob quickly moves through the routine part of sentencing Ms Daly,
informing her that he will suspend her licence for a period of 6 months.
Ms Daly’s lawyer speaks up to tell Rob that Ms Daly requires her licence
as she is a part-time student as well as a shift worker. Rob asks Ms Daly
what times and days of the week she studies and works as well as where
she lives and the location of her college and workplace. Rob is familiar
enough with the part of Canberra that Ms Daly lives in that he suggest
that she catches the bus to college and even names the route number. He
concedes that she will probably need her car to get to and from work and
begins the process of filling out a restricted licence form. The form requires
detail of the level of hours between which Ms Daly is allowed to drive. Her
restricted licence will have that information on the reverse. Negotiating
with Ms Daly when she works is more of a task for Rob than filling the
form, but only just. It’s pretty clear that Ms Daly would rather have a
non-restricted licence.
Court continues until just after 1pm. Everyone seems a bit the worse
for wear when the last case is finished.
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The Monitor

Peta is a monitor at the ACT Magistrates Court. She’s studying law parttime and works at the court part-time.
Peta’s job is to listen to what happens in court and note down specific
things the presiding magistrate says. Peta works in a small booth (see
figure 5.8) between the walls of the courtrooms. The booth looks in to two
court rooms, one on each side, through one-way glass. The booth also has
seats, computers and closed circuit monitors for two people. Today there
is no-one else in the booth except Peta.

Figure 5.8: Plan view of the Monitor’s Booth between Court Room One
and Two. Note: not to scale.
The Chief Magistrate is presiding over the A-list which means that Peta
will be quite busy for the next four hours. A regular court session with one
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long case is much quieter than the A-list with its many short cases and
sometimes Peta can get some study done.
Peta has two things to do, though both are related. She has a list of
the charges that the court will be hearing today, ordered by defendant.
Today’s list is about 10 pages long. Each charge has a box next to it for
Peta to write in. Peta’s job is to mark on the list which charges are being
heard and which the magistrate is dismissing. On the ones that are being
heard, Peta writes on the sheet, very briefly, the outcome, whether it’s bail,
a jail sentence, a fine or something else.
Peta also uses a computer with special software to annotate an audio
recording of what’s happening in court. The software allows Peta to make
time-aligned notes that are linked to the audio recording. In non-A-list
court, Peta annotates the recording every time anyone, magistrates, defendants, witnesses, lawyers, speaks in court. Because this is the A-list, all
Peta has to do is use the computer program to record who the lawyers are
when each new defendant is called.
Everything is fairly routine until a Mr Bluestone is called. Peta notes
Mr Bluestone’s lawyer’s name in the computer.
Mr Bluestone’s list of charges goes for several pages in Peta’s list. Peta
has been a monitor for long enough to expect the Chief Magistrate to
waive most of the charges early in the hearing so she listens with her pen
poised over the sheet. As the Magistrate says what charges he’ll be waiving Peta crosses them out, leaving her with three remaining, spread over
two pages. Peta listens to the proceedings but only half-heartedly as it’s
pretty clear to her where this is going. Sure enough, the Magistrate suspends the sentences and proscribes supervision on probation. Using a set
of abbreviations Peta notes down the outcome.
The next defendant is a Mr Day. He pleads not guilty to a speeding
ticket, a fairly unusual occurrence. The Magistrate asks the public prosecutor how many witnesses he will want to call and does the same for Mr
Day’s lawyer. Peta can see Brenda step forward and have a brief conversation with the Magistrate and the Associate. Brenda steps back and the
Magistrate says for Mr Day to reappear in two week’s time. Peta notes
down the date on her sheet.
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The List Clerk

Brenda is the List Clerk at the ACT Magistrates Court. It’s Brenda’s job to
ensure that the court dates are filled as efficiently as possible.
The first part of Brenda’s day takes part in court for the A-list where she
assists the presiding magistrate in scheduling a range of matters such as
bail variations, pleas of not guilty and criminal traffic hearings. There are
also some matters that Brenda has no input into such as sentencing hearings that are usually so quick that the magistrates are allowed to squeeze
them in around other scheduled matters.
In the A-list today, the most difficult task Brenda had was to schedule
a plea of not guilty for a Mr Day. There seems to have been a lot of people
caught for speeding lately and the rosters that Brenda takes into court with
her were very full. Fortunately, the lawyers in Mr Day’s case seem content
with calling only one witness each so Brenda was able to make a note in
the roster and schedule a 20 minute hearing for Mr Day in two week’s
time, rather than in three months.
The second part of Brenda’s day comes when she receives the list from
the monitor. Brenda uses the monitor’s list to construct the rosters for the
hearings that she provided dates for in the A-list. The computer helps a
little but it’s still a job of shuffling appointments around and judgment
calls.

5.2.6

The After Court

Carmen works in the After Court section of the ACT Magistrates Court.
Her job is to update the computer system with all of the day’s happenings
in court. Carmen works mainly from the bench sheets that the magistrates
make their notes on during court.
Today the files that Carmen has to work from are a big pile of manila
folders, mainly from the previous day’s A-list though there are some regular court folders as well. Carmen thinks of her job as “bulk work”. She
opens each folder and checks it against the relevant entry on the computer
system. By looking at the notes made by the magistrate she is able to update the computer system; the magistrates work from paper but the court
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is run by the computer. Carmen has become something of an expert in
the different magistrates’ handwriting, particularly Rob’s but Mr Leon’s
occasionally gives her a bit of trouble. Fortunately Cherie, who works at
the next desk, seems to be able to read Mr Leon’s writing so Carmen will
occasionally ask her for help. Sometimes Carmen will have to go to Mr
Leon, or one of the other magistrates to verify what they’ve written.
Reading the day’s folders isn’t that difficult, once you’ve got the knack,
Carmen tells the new people in the After Court section, but doing the interpretation takes a little longer to learn. A lot of the extra processing
involves interpreting one line of spidery handwriting and knowing that
“$50 fine on all charges” can sometimes mean thirty different entries into
the computer.
Using the Court’s computer system is an exercise in remembering lots
of letter-and-number codes. For each part of a sentence, Carmen has to
enter a code which could look like “CDF54” or “BAIL” or a wide range of
similar combinations. There’s also a special code to say that a particular
case is finalised. Depending on the charges and what the magistrate has
ordered there can be seven or eight codes for one entry, though less than
five is more usual.
Most of the codes go into the system so that Carmen can prepare various letters that are sent out to defendants. Some letters, like adjournment
letters, are generated by the computer system but others Carmen has to
create individually. Doing the automatically generated letters is a matter
of selecting the right menu option in the computer system at the end of a
day’s processing. The printed letters come out of the printer and are then
mailed to the address printed on the letter. The individually created letters take much longer. Carmen has to know when a letter is required and
then has to put the correct information into a special template letter she
has created in Microsoft Word. It’s a fairly involved process that means
she has to do lots of flipping back and forth between the Court’s computer
system and the letter.
Some of the letters that Carmen has to prepare herself are a way of
working around the computer system. Because of the way the system
works, certain combinations of codes for the one case can produce two
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letters which is confusing for everyone concerned, particularly the defendants. Carmen knows which codes these are and in which situations they
will produce two letters so sometimes she tells the system not to print a
letter and creates a letter herself. One of the more common times this happens is when a defendant is not given a formal sentence but is made to
pay court costs and the CIC levy, a combination of codes that makes the
system produce two letters.
If the defendant is sentenced to a fine and is made to pay court costs
and the CIC, only one letter is produced. Fortunately most of the time the
system gets it right and only produces one letter.
When the magistrate and the lawyers for a particular case decide that
they’ll amend the charges, or dismiss some, Carmen has to make those
changes in the system before she can begin entering the codes.

5.2.7

The Bail Office

Dana and Frances work in the Bail Office at the ACT Magistrates Court.
It’s their job to prepare the bail documents for people who leave the court
on bail. The bail documents are prepared as people leave the courtroom.

Figure 5.9: Plan view of the Bail Office. Note: Not to scale.
The bail office (see figure 5.9) is a room just off the small corridor that
leads to the courtroom. The door to the bail office is cut in half so that the
top half can be opened when the bottom is closed, turning the doorway
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into a sort of counter. Across the corridor from the bail office is a waiting
room.
When the day starts Dana and Frances organise the bail office by tidying it up a little, and by working through some bail-related documents
that have come in with people who were arrested overnight. They do this
together with Dana reading out the details to Frances who is logged into
the Court’s computer system. It doesn’t take that long and while they wait
for the first person to emerge from the court they talk about their respective evenings. Dana watched Shrek with her boyfriend and Frances ate
at a new restaurant with her friends. The conversation wanders to other
movies they have seen and other restaurants that are worth visiting until a
woman is escorted from the court by a bailiff. The bailiff carries the defendant’s folder with the newly amended bench sheet and other documents.
The bailiff tells the woman to sit in the waiting room and hands the
folder across the counter to Frances. The folder contains the bench sheet
and other documents. Frances takes it to Dana and reads the relevant
defendant’s name, the charge number and the bail conditions to her as
Dana types. Frances crosses this defendant off a list of everyone who is
scheduled to appear in court today. Dana finishes typing and prints the
bail order in triplicate by specifying “3” in the number-of-copies-field of
the print window. The bail orders are always printed in triplicate.
Frances collects the printouts and calls the woman’s name, “Mrs Franklin!”. Mrs Franklin approaches and Frances tells her that this is a bail document that means that she has to come back to court or a warrant will be
issued for her arrest and she will have to pay the bail amount. Frances
asks if she understands and Mrs Franklin nods her head. Frances has her
sign all three copies of the printouts and then they tell her she’s free to go
and to come back in two weeks, as the bail order says. Frances files the
three forms in three different boxes for collection by people who work in
different parts of the Court.
It’s a pretty slow day today and the bail office is pretty quiet. Sometimes the waiting room gets quite full and Frances is at the counter having
defendants sign documents while Dana puzzles out the bail orders for herself. Every magistrate has a different way of writing their bail orders, from
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tick-a-box forms to abbreviated handwriting to full sentences. The hardest
ones to understand are the abbreviated ones. Sometimes Dana has to go
into the court and wait for a good time to interrupt so the magistrate can
clarify what they meant on the bench sheet.
The bail office part of the computer system works by codes, much like
the one Carmen uses in the after court section. There are some procedures
that they do in the bail office that the computer system hasn’t caught up
with and, like Carmen, Dana and Frances have a set of templates in Microsoft Word that they use to create the appropriate letters. One of the
templates that Dana created is the Warrant of removal to an approved mental
health facility template which is used when a magistrate sends someone to
a hospital for evaluation. In the computer system Dana has to make a note
that the person is being sent to a mental health facility in a special “note”
field and then use the template to create a letter that will be sent around
the Court and to other places.
Amanda comes into the bail office. She works in the corrective services
department and she speaks to people who have been ordered to be “under
supervision” and lets them know what that means. Frances tells her it’s a
pretty quiet day and she doesn’t think that Amanda will have a lot to do.
A man approaches the counter and asks Frances if his cousin, Mr Beale
is in this court today. Frances checks the list on Dana’s desk and says that
Mr Beale has already appeared. The man says, “thanks” and hurries away.
Some more defendants come out and Dana and Frances process their
bail orders. In between, Amanda and Frances joke that everyone must
have behaved themselves last night.
The next defendant, a Ms Tower, has been given a Mental Health Order by the magistrate. Dana thinks it’s a good thing that it’s quiet today
because MHOs take a long time. Dana has to enter Ms Tower’s information into the computer system, use a template to create a letter and make
several phone calls to various parts of the Court to organise the right sort
of supervision for Ms Tower.
When court finally finishes, Dana and Frances are glad to leave the bail
office and go back to their regular desks.
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5.3

Summary

The work of the ACT Magistrates Court is complex. The descriptions,
above, have focused on a small part of the work that relates to the process
of communicating sentences. These ethnographic descriptions are used
in chapter 7 where the work process is analysed and an ASR system is
proposed to support communicating sentences.
The next chapter revisits the use of ASR in the Australian Public Service by injured users and in the Hansard department. The use of ASR is
analysed and the properties that make it useful and usable in the workplace are examined.

CHAPTER 6

Analysis of Automatic Speech
Recognition Ethnography
In this chapter, the interviews with automatic speech recognition (ASR)
application users are analysed and concepts that emerge from the analysis
discussed.
The interviews analysed in this chapter were conducted with eight
ASR application users. The interviewees were six ASR application users
who had previously suffered from a “workplace overuse injury” who all
worked in different agencies within the Australian Public Service and two
ASR application users who worked in the Hansard department of Parliament House.
The analysis of the interviews shows that using ASR dictation systems
in the workplace is difficult, though not for the reasons typically reported
in the recent ASR usability literature (see section 2.2). The next section
briefly recounts some of the findings of usability studies of ASR systems
and compares the program of action inscribed in the software with the program of action that the interviewees found necessary to make the software
useful.
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96

6.1

CHAPTER 6. ANALYSIS OF ETHNOGRAPHY

The Problem with Automatic Speech Recognition Applications

Automatic speech recognition is marketed as an easy-to-use system that
allows a person to control a computer only by voice.
“Does creating documents, spreadsheets and e-mail take up a
large part of your day? Work faster and more productively
with Dragon NaturallySpeaking Preferred speech recognition
software!” (Dragon NaturallySpeaking Preferred 6, 2002)
When a person is introduced to an ASR application software package
it can be for a number of reasons. In my research, the situations are the
occurrence of an occupational overuse injury or the occasion of starting
work as a Hansard editor. In both cases, the software application that is
used is the same, however, the overuse injury sufferers and the Hansard
editors have different experiences.
The Hansard editors do not find the application hard to integrate into
their work while the Public Service users find the integration difficult. By
comparing the two groups of users, I will show that the usefulness of ASR
application software is not only a part of the software application itself but
is also bound up in the social situation in which it is used.
Use of ASR application software is often seen as a single user talking
to a computer, speaking sentences to compose a letter or a report. While
it is true that one user’s “work” may involve writing a letter, the work
involved in actually being able to compose that letter with an ASR application is not only in using the application but also in integrating the
application into a much wider process. For example, the letter may be in
reply to a phone call which followed up a report that showed that a department’s budget was going to be 80% lower in the next financial year.
The letter does not exist in isolation but as part of a larger process of work.
When examining the usability and utility of ASR applications, the recognition rate of the software is a dominant focus (Huang et al., 1999). The
recognition rate is a measure of the ability of the software to recognise the

6.1. THE PROBLEM WITH ASR APPLICATIONS

97

words spoken by the user. The goal is always to have a higher recognition rate. Most new commercial ASR software applications, for example
Dragon NaturallySpeaking, are advertised as having a high (perhaps 98%)
recognition rate. In bad situations, such as noisy rooms, or in very difficult
situations, for example in broadcast speech recognition, the recognition
rate can be as low as 40% – only four words in ten correct (Prasad et al.,
2002).
I believe that the focus on recognition accuracy produces the narrow
view that many people have of using ASR applications which only involves recognising words as they are spoken. For many people this matches
their experience of taking dictation or talking to an intelligent secretary
when dictating a letter. That process takes the form of calling the secretary
into the room and informing them that dictation will begin. Dictation can
proceed in fits and starts and the speaker can revise at any time. If the
speaker stumbles over a word, or starts a sentence badly, they are able to
revise as they speak, using commonly accepted conversational methods.
The speaker and the secretary cooperate to make dictation work.
Dictating to an ASR software package is quite a different task. After
starting the software, and assuming that the software is trained to the
speaker’s voice, the computer records every word spoken. If the user misspeaks, stumbles or changes their mind in the middle of a sentence, the
computer does not know but treats all sounds as intended and attempts to
recognise each sound as a speak act. The resulting text does not look as if
it was taken by a person. Even if the recognition was perfect, the dictation
would contain every stumble and misspoken word. At the current state
of the art the software application cannot cooperate with the user in the
same way as the secretary does with the speaker.
Every person who uses an ASR application productively overcomes
the deficiencies in the application by changing how they work, changing
their work environment and coming to understand, at least a little, how
the ASR application works. The user must make up for the lack of cooperation from the software.
The idea that using a software application in a particular environment
involves some degree of modification to the environment, the existing
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work practices and even to users themselves is not a new one, indeed it
is almost a cliché to suggest that use is contextual. It is equally trite to
say that ASR software is hard to use. This chapter is not about what ASR
systems lack that makes them hard to use or the fact that the use of ASR
systems is situated. This chapter is about how people who use ASR systems overcome the deficiencies in the software and, through their efforts,
make the software usable. The next sections will show how these users
manage their use of ASR application software in the complex social environment in which they find themselves—the workplace.
The next sections use the lenses of the Locales Framework (Fitzpatrick,
2003) and Actor-Network Theory (Callon, 1986b; Latour, 1987; Law, 2003)
to show how ASR systems are made useful in the workplace. The task
of using an ASR system in the workplace is not a simple one and involves
many heterogeneous actors, both human and non-human, social and technical. The trajectory that each user follows as they make the software useful is necessarily unique. The similarities between the trajectories reveal
what is necessary to make ASR dictation software useful in the workplace.
The trajectory emerged through the analysis of the interviews with the
ASR users. The stories of each user, though different, showed that they
had all gone through similar experiences to arrive at successful use of ASR
software in their work. The trajectory that each user follows is to first decide to use the software, to leap into using it and then to sustain their use.
The next sections explain the trajectory.

6.2

Deciding to Use

This section describes the elements that prompt a person to decide to use
ASR software in their work. These elements are:
• Having a reason to use ASR software;
• Having previous experience with similar tools; and,
• Having enough “IT savvy” to be willing to learn a new, and very
different, piece of software.
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Reasons for Use

There are many reasons for a person to use ASR dictation software in their
work, however the most important is that it allows them to do something
that was not possible before. In the two case studies in this research, the injured users could not type, and so could not work at all, and dictation software allowed them to return to work. The Hansard department needed a
way for its employees to turn words spoken in Parliament into text on a
screen. Automatic speech recognition, according to the manager of the
Hansard department, is a cost-effective way to achieve that outcome.
The injured interviewees had different specific reasons for using ASR
applications. For some, ASR applications were initially seen as a cure-all
for the difficulties they have in using a desktop computer. For others, they
were told by their health-care provider that using ASR software is the only
way that they will be able to return to work. One interviewee said that she
came across the software in a magazine article and suggested using it to
her superiors and was quite surprised when they agreed.
“I had a workplace injury that I got in 1997 and I had heard
about voice recognition software. I think I read an article about
it in the Bulletin or something like that. We had just got a new
boss and I went to him and said, ‘you know what would be
really useful it would be this’. And he said yes! I thought I was
really going to have to argue the case but there were two other
officers in the division who had RSI problems and they bought
it for three of us.”
Even though the software was far from perfect it allowed her to do
more than before:
“At the time we were using Macintosh machines so we were
using Power Secretary which was quite clunky but I was very
grateful because without that I would have had to take weeks
and weeks off work and come back, you know, part-time, graduated return.”

100

CHAPTER 6. ANALYSIS OF ETHNOGRAPHY

Other people had dictation software thrust upon them as part of a
stream of interventions into their particular form of overuse injury. The interventions typically took a combination of rest, physiotherapy, ergonomic
interventions, painkillers, changing jobs or tasks and more. Automatic
speech recognition was generally a last resort. At least one interviewee
said that she’d been told to use ASR after many and varied attempts to
lessen or cure her injury:
“But people assume because they have ticked off we’ve given
you this drug, you’ve had physio, you’ve tried this, you’ve
done that, here’s voice1 .”
Some of the injured interviewees’ saw ASR as a preventative measure,
both for themselves as it prevented them aggravating their injury and for
other people who may be prone to similar injuries. Margaret compared
the new frame of mind necessary to use ASR instead of typing with the
move dentists made to wearing rubber gloves:
But that said, the same point may be made about other safety
features in other occupational groups. When dentists started
using rubber gloves at the beginning of the HIV crisis—you
know I remember a time when dentists didn’t bother using
gloves and then they went through, ‘oh, I’ve got to put the
gloves on, it feels different’. But the impetus was there, they
knew if they didn’t do it they could get HIV or hepatitis B or
something.”
Other interviewees were even more in favour of ASR software, suggesting that it be used instead of keyboard and mouse for all office workers.
The injured interviewees reason for using ASR was management of
their injury. Some viewed this management as prevention of re-injury and
others saw it as avoidance of the actions that caused their symptoms.
1

Some of the interviewees said “voice recognition” or “voice” for short when they
meant “automatic speech recognition”
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The Hansard users had ASR introduced to them as part of the tools
they used to do their work. No-one at Hansard was injured. The reason for the use of ASR at Hansard was pragmatic. Unlike other tools that
could be used to transform the speech of Parliamentarians into text, for
example Computer-Aided Transcription (CAT), ASR dictation did not require highly specialised hardware and could be learnt in a relatively short
time. Managers at Hansard told me that CAT requires three years training
to become sufficiently proficient to be useful at Hansard where ASR requires six months. Not every Hansard editor uses ASR to turn audio into
text. Instead, each editor is able to use any method which allows them to
keep up with the pace of the work. Some editors use CAT, some are able
to type to keep pace with the audio and many use ASR.
The Hansard users who are ASR users, like the injured users, make a
decision to use ASR because it allows them to work in ways that they could
not otherwise. The experience of using ASR at Hansard is different to
that of the injured users because the organisation has made the decision to
support them. This difference, an individual choosing to use the software
and an organisation adopting the software as part of a standard suite of
tools will recur and be expanded upon throughout this analysis.

6.2.2

Previous Experience with Similar Tools

It is possible that the interviewees who had previous experience with similar tools to the ASR software were better able to integrate it into their work
practices because of that previous experience. I did not focus on previous
experience of similar tools during the interviews, however it would be an
interesting subject for future studies.
However, one of the interviewees, Jane, had previous experience with
similar tools and work practices to those required by dictation software.
Jane said that she found it easy to use the software because she:
“used to work in a law firm and I used to use a dictaphone and
I really enjoyed that way of composing. I was familiar with it
and comfortable with it. I think if you haven’t done something
like that before, I think that would be another thing you would
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have to adapt to [...]. It’s not public speaking, but it is different
for people to do that.”

Jane was readily able to see that ASR needed a different working scheme
than typing. The program of action inscribed in the software was different
to typing or speaking: “it’s not public speaking, but it is different”.
The other interviewees had not used dictation before beginning to use
ASR in their work. Compared to Jane, who was a “true believer” in dictation software, the other interviewees were less enthusiastic about the use
of dictation software by non-injured people.
Jane said that she believed that the technology should be introduced
to all workplaces as a preventative tool for stopping, or at least greatly
minimising workplace overuse injuries. Jane was the first person I interviewed and I put it to the other injured interviewees that ASR software
could be used in that way. None of the other injured interviewees thought
that ASR software was suitable for non-injured people to use as it was too
difficult, and required too much discipline to persist with it when it was
“disobedient” (Read et al., 2002).
Margaret, who compared using dictation software to dentists using
rubber gloves (see quote on p.g. 100) said:
“There are disciplines that you’ve got to follow when you’re
using this. There are inconveniences, there are logistical issues
and unless you have the impetus there, you are not going to
use it.”
Margaret thought that dictation software was useful for injured people
but that non-injured people would find the impositions of the software
too onerous to make them persist with the inconveniences and logistical
issues that arise when using the software.
While the Hansard users interviewed did not have previous experience
with dictation software or techniques, the Hansard department has a great
deal of experience with techniques for turning speech into text. Their earliest technique was shorthand, followed by various keyboard-based methods, then Computer Assisted Transcription (which is still keyboard-based)
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and then dictation software. The Hansard department’s previous experience at turning speech into text made it relatively easy for it to adapt ASR
dictation software to its purposes.
The differences in previous experience between the interviewees, or
their organisations, did not prevent any of them from learning to use the
dictation software. Even Wendy, who was not a productive user, had a
high level of knowledge about dictation software. The different previous
experiences of the interviewees did, however, give Jane an advantage over
the other interviewees when it came to imagining using dictation software
in her work. Because Jane was more readily able to imagine using dictation software in her work, she was better able, at least initially, to inscribe
the necessary program of action into her work. Jane’s experience of adopting dictation software in her work gave her a more positive view of it than
Margaret. Where Jane saw dictation software as being useful for everyone,
Margaret was more pessimistic.

6.2.3

IT Savvy

Margaret and Jane’s views of the usefulness of dictation software (see section 6.2.2) were coloured by their previous experiences of similar tools
and techniques. Margaret and Jane had a slightly different “technological frame”2 (Orlikowski and Gash, 1994) of dictation software. A person’s
technological frame is their view of technology that is made up of all their
previous experiences with other technologies. Margaret and Jane had differences in their technological frame that led them to view dictation software differently, though their technological frames were sufficiently similar that they could both be productive users of dictation software.
Each person’s technological frame is constructed in a complex manner, both through previous experiences in the world and through using
2

It is sometimes necessary when analysing fieldwork data to describe what an person
is thinking about or how a person has come to a particular point of view. In usability
research a person’s point of view is often ascribed to their “mental model” (Norman,
1988). While the term “mental model” originates in psychology this thesis approaches
usability and design from a sociological perspective so the term “technological frame”
(Orlikowski and Gash, 1994) is used to represent much the same concept.
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specific technology. The level of familiarity with other, similar, technologies is influential in the construction of elements of a technological frame.
The more comfortable a person is with one technology, the more comfortable they will be with a similar technology. This degree of comfort can
be called IT savvy. It emerged that the interviewees had varying levels of
self-reported “IT savvy” or level of familiarity with information technology.
Wendy, the least “IT savvy” of the interviewees, said:
“Someone else came to train me and she was in my department
and had an injury and had excellent skills in all sorts of areas.
And she said well, your system is not working properly. And
you see, this is the thing, there is not much expertise around.
So, if you don’t have the expertise and as you may have gathered I have no technical genes at all, or at least no skills, and I
don’t know it’s not working properly; I only know I’m nearly
going mad. So it was a great relief when someone said ‘well no
wonder, this isn’t working properly”.
Wendy was at the mercy of the ASR application because she did not know
enough about it to know that it was not working properly.
Olivia, in contrast, was very comfortable in using all aspects of the
technology. She told how the department in which she was working had
“upgraded Lotus Notes and none of the commands work so I had to start
again and rewrite all of the commands”. Olivia had to use the “macro”
feature of the ASR software to adapt the software to using Lotus Notes
For Email, an email program that the speech software does not support by
default. The ease with which Olivia spoke of having to re-create custom
commands that she had already written reveals a level of familiarity with
computers in general that Wendy did not possess. Jane, similarly, was
quite comfortable writing her own macros and said that she was trying
to learn to write macros that would let her create boiler-plate text so that
she could say a few words and have a large number of words appear on
the screen in an effort to make the ASR application that she used “more
efficient than typing things in”.

6.2. DECIDING TO USE

105

Robyn, the Hansard editor, was very comfortable with computers. In
the interview I asked if, when she applied to be an Editor at Hansard, she
was aware of the use of ASR software. She said that she was aware when
she applied however that she was not really sure what the software was.
She was not worried about it because, “I haven’t met any software that I
couldn’t cope with”. Robyn had also worked as “a consultant introducing
certain software systems”, which was a further indication of her level of
familiarity with computers.
Yvonne, who worked as an ASR application trainer as well as being a
user of the software, was quite sure that users of ASR application software
needed to be very familiar with computers in general to be able to best use
the software. Speaking of her experience as a trainer, she said,

“If the underlying platform changes you might have macros
that are based on keyboard shortcuts that might change if you
get a new version of Word. I think you need to be more computer savvy than if you weren’t using Dragon so IT support is
really crucial. Even things like backing up your voice files are
things most people don’t. . . the average user in most areas that
I’ve worked in doesn’t have the skills to do that unless someone shows them a few times.”

The interviewees all had differing levels of familiarity with computers
and differing levels of comfort in making the computers do their bidding.
Their different levels of IT savvy influenced their ability to re-imagine
the dictation software as something that could assist them in their work.
Olivia and Jane were both very comfortable with writing macros to change
and augment the behavior of their dictation software. They were able to
imagine new programs of action and then inscribe them in the software,
literally as well as figuratively. For Robyn, the re-imagining of her dictation software had taken place without her intervention, indeed even before she accepted the job, as the inscribing of the new programs of action
had been accomplished by the Hansard organisation.
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6.3

Leaping into Use

Once an actor has made the decision to use dictation software and that
decision has been supported by one or more reasons to use the software,
by previous experience with similar tools allowing them to imagine using
dictation software in their work and by having enough IT savvy to be
confident in re-imagining the software, they are ready to “leap into use”.
Use of dictation software is a leap because it is not a task or technique
that can be gradually introduced into an existing work process. Using dictation software requires a drastic re-thinking of an existing work process—
a leap into the unknown. To make the leap easier, there are three criteria
that must be met. Adequate training is needed so that a user can be guided
in the re-figuring of their work and their discovery of the dictation software. Appropriate hardware and software are required. And the work
being performed must be compatible with the functionality of the dictation software.

6.3.1

Training

The perceived quality of the training that the interviewees had received
seemed to relate to the feelings they described towards dictation software.
Most of the interviewees had a positive view of their experiences with a
trainer. Olivia said that her training experience was valuable in allowing
her to become proficient with the ASR software.
“And when I first got it [i.e. dictation software] it seemed impossible so I just didn’t use it for the first year and I had a lot
of pain in that year and then I took six weeks off and came
back determined that I was going to make it work. I had some
training once a week for a while [that] was kind of organised
between me and the organisation and the Comcare person. So
I learned more of the commands and got it working well in
e-mail and kind of okay in Word.”
Yvonne had a mixed experience. When she first began to use ASR software to cope with her injury, she was somewhat at the mercy of the train-
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ers and consultants her department had organised for her. She said:
“The department threw a huge amount of money at it [i.e.,
rolling out ASR to injured users]. They got a consultant in, who
had some sort of relationship with IBM, so we trialled IBM ViaVoice for a while. But with no training and no manuals, because he got some sort of advance copy of the latest ViaVoice
that they hadn’t produced manuals for yet. It was a ridiculous
situation because you would say a command and you’d just
have to guess what the commands were and you didn’t know
if it wasn’t recognising it because that wasn’t the right command or was it?”
Having a manual for the speech commands is important because there
are a finite set of commands to which each different ASR application will
respond. Without a manual, Yvonne and her injured colleagues were in
the dark.
Wendy also had a poor initial experience with training but her subsequent experience was more positive.
“I had a very inexperienced trainer, or very experienced but
very heartless kind of girl that actually had an injury herself but
all injuries are different and she was quite young and she just
assumed that you give someone the knowledge, give someone
this basic training and away they go. And I spent about six
months in a dark corner until fortunately she went overseas
and someone else came to train me. She was in my department
and had an injury and had excellent skills in all sorts of areas.
And she said well, your system is not working properly.”
In Wendy’s case, poor initial training left her struggling for six months
thinking the problem was with her when in fact the problem was in the
system itself.
The other interviewees did not discuss their experiences with trainers.
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Training is important in allowing users of ASR software to construct
useful explanations for themselves about how the software works. Because users who do not have a strong technical background are unaware
of what working software is like to use, training allows them to work with
an expert who can educate them. The non-deterministic nature of ASR
software makes it difficult for users to understand what is going on when
the software behaves in unpredictable ways. A good trainer can assist
users, of varying levels of technical experience and ASR experience, in
coming to terms with the vagaries of the ASR software. As Yvonne said:
“It’s very temperamental software and my experience with it
is that there is an element of unreliability and unpredictability
even at its best.”
Being able to ask an expert, “is that normal”, allows users to understand the software and what it does. By allowing users to gain a better
understanding of the software, training helps the users imagine and reimagine their use of dictation in their work. A trainer can provide targeted
advice when something goes wrong, suggesting corrective action that may
not occur to a user who is naive to the functionality of the software.
Training allows users to better understand the software. All software is
“opaque”, it is not easy to understand how it works from a user’s perspective. “Transparent” objects like a bicycle, for example, are easier to understand because all the components are on display. Dictation software, like
all software is a “black box”. Only inputs and outputs are knowable and
the mechanics of how inputs become outputs are hidden. Black boxes put
users in relationships of dependency on experts (Jordan and Lynch, 1992)
but training can reduce or eliminate that dependency by helping users to
become experts who can see inside the black box.

6.3.2

Hardware and Software and Environment

The right computer hardware, software and work environment are essential for easy, efficient use of ASR dictation software.
The right software is dictation software that allows users to customise
it, usually through macros. Customisation of the software is important
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for workplace use because it allows the software to be changed to create
short-cuts for complex operations. For example, one of the macros used
by the Hansard editors allows them to perform the complex formatting
required in the Hansard document by speaking a very short phrase, “go
speech seat” where seat is the particular member’s seat whose speech they
are transcribing. The injured interviewees used macros in their work too,
particularly for interfacing between the dictation software and other software that they used in their work.
The minimum computer hardware requirements for dictation software,
like all software, are printed on the shrink-wrapped box the software is
sold in. The right hardware is far above the minimum requirements for
use of dictation software. The minimum hardware is adequate for using
dictation software in a stand-alone situation where no other software is
being used simultaneously. In every case, the interviewees were running
more than just the dictation software for their work. With more software
applications running simultaneously the load on the system is higher and
the dictation software cannot gain access to the hardware resources it requires to run correctly. When dictation software cannot gain access to a
sufficient amount of resources, recognition accuracy drops to unacceptable levels. The interviewees who were using dictation software in their
daily work had high-end computers with very fast processors and more
than double the typical amounts of memory.
However, efficient ASR use requires more than a fast processor and a
lot of memory. The sound-card in a computer and the microphone used
to pick up the user’s speech play a large part in the ease-of-use of dictation software. Most, if not all, dictation software comes boxed with a
microphone that is, at best, only adequate. The interviewees all used expensive after market headset microphones in their work because they said
that the after market headset microphones have superior noise-canceling
capabilities compared to the boxed microphones and also provide clearer
transmission of the analog voice signal to the computer.
The sound-card in the computer is also important. The analog signal
from the microphone must be encoded into a digital signal before it can
be processed by the ASR engine in the dictation software. The quality of
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the sound-card influences the accuracy of the analog-to-digital encoding.
All computers produce a lot of electrical noise which can interfere with the
encoding, degrading the quality of the digital signal when the sound card
is insufficiently shielded. The quality of the digital signal has a great influence on the recognition accuracy that the dictation software can achieve.
Some microphones come with built-in analog-to-digital encoders which
allow them to bypass the sound card and any shielding problems that may
be present.
The interviewees all credited their high-end hardware with allowing
them to use dictation software productively. They also said, with the exception of Robyn and Margaret, that acquiring the high-end hardware and
software was a task that involved much negotiation with their superiors.
The injured interviewees were typically not senior in their organisations
and so were not automatically entitled to expensive computers.
The environment in which the user works also influences their success
in using dictation software. Even with after market noise canceling microphones, external noises can adversely affect the recognition accuracy
of the software so working in as quiet an environment as possible is essential. Of the interviewees, only Margaret was senior enough to have her
own office. The other interviewees worked in cubicle spaces or shared
offices. The shared offices at Hansard were specially configured to allow
near-ideal dictation conditions. Each editor faced into a corner which had
special sound-proof panels installed to minimise echos (see figure 4.1 on
p62).
Some of the injured users had taken steps to create better environments
for their use of ASR. Olivia sat apart from her colleagues and had erected
soft material-covered partitions to further minimise noise. Wendy, who
was not working at the time of the interview, said that her need for an
appropriate environment in which to use dictation software was a cause
of tension with her colleagues. The other injured users reported that their
colleagues were supportive of their need for a modified work environment.
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Fit with Work

The injured interviewees all reported that they had some difficulty in using dictation software in their work. The problems were directly related to
dictation software: imperfect recognition, difficult integration with other
software, difficult integration with aspects of their jobs. The difficulties
reveal that the ASR applications they are using are not a direct replacement for the use of keyboard and mouse. Though ASR dictation software
is sold with the promise of being a replacement for typing, actually using a dictation software package is not as simple as just talking. Because
the injured interviewees are compelled to use the dictation software, they
must reconfigure the software and inscribe new programs of action on it,
and themselves, in order to work productively. The Hansard users, in contrast, are in the advantageous position where they do not have to imagine
and inscribe new programs of action on the dictation software because the
Hansard organisation has performed the translation.
The injured interviewees had different levels of dependency on the
ASR software. Some were not able to function without it:
“I can’t work without the software. I’m not completely dependent on it but I can only go for a few days before problems kick
in. If one of those days is a very busy day if I had a lot of submissions to do or deadlines, deadlines are a killer for overuse
injuries. Then I think one day would be it. One day can exacerbate a workplace injury and [then you’re] pretty much back
onto anti-inflammatories and physio time.”
Other injured interviewees were able to free themselves from using the
software all the time.
“I used to use the program to do everything, moving the mouse
around, every possible command. Now I use the mouse and I
type [...] key shortcuts. That’s one of the nice things about it:
you can use it or not use it as much as you need to.”
The Hansard users were only tied to using ASR software for turning
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the parliamentarians’ speech into text and were able to work with their
computers using keyboard and mouse for the rest of their work.
What these examples show is that dictation software, as currently implemented, is quite flexible in when it is used. In no way does the implementation force a user into any more use than is required by their need,
whether that need is pragmatic, as in the Hansard case, or caused by injury.
Deciding when to use the software is influenced by the software allowing a user to actually do the work they need to do. For example, a
graphic designer could not perform the bulk of their work with ASR because graphic design work relies on mouse (or drawing-tablet) use which
cannot be replaced by dictation software. While none of the interviewees
were in the position where their work was impossible to achieve with ASR,
they had varying experiences with how closely their work and the functionality of the dictation software were aligned.
Olivia said her initial experience of using the ASR software was in a
job where it didn’t really fit with the way she had to work.
“I learned more of the commands and got it working well in
e-mail and kind of okay in Word, but there I was mainly doing
statistical analysis and version 5 didn’t work very well. Most
of our Word documents are [really] long so it just meant that
there was too much of the work that I just couldn’t do.”
Long documents are difficult to work in with dictation software because the software’s mechanisms for navigating long documents are poor.
Similarly, the cursor-positioning commands are inefficient. Wendy also
found using dictation software to work with long documents particularly
difficult.
Yvonne originally worked in a job that was based around working with
numbers but moved jobs to better fit with what she could achieve with
ASR.
“So, why did I start using it? I got quite a serious overuse injury and my work used to involve writing about statistics [...]
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and that was very keyboard intensive work and very mouse
intensive too and I actually left that work to move to a policy
area because it’s less keyboard intensive work and the work is
mostly words and not the mouse. I moved over from [one department] to [another department] because it was better for my
injury.”
It is not the case that the current ASR software programs cannot work
with numbers, spreadsheets in particular, or long documents. That two
of the interviewees specifically moved jobs to better use the software in
their work indicates that the way the ASR software works with numbers
in spreadsheets and long documents is not as efficient as using a mouse or
keyboard. Two reasons that ASR may not be appropriate for interacting
with a spreadsheet are that (1) navigating a spreadsheet is a two dimensional activity, and navigation is not a task that ASR has been designed
for, and (2) using a spreadsheet often involves creating “formulas” which
are combinations of keywords, abbreviations and symbols, strings which
are difficult to express efficiently in speech to a computer.
Other interviewees were fortunate to have jobs that aligned closely
with what the ASR software allowed them to achieve.
What these experiences in fitting the ASR software to work show is
that the software is not able to meet everyone’s needs and that there are
times when the work that the user-and-software pair is asked to perform
is beyond the capability of the pair and this is usually due to the somewhat
impoverished facility of moving a cursor by voice. The interviewees who
switched to new jobs left work where they spent a lot of time navigating
documents (text or spreadsheets) to take up jobs where they were better
able to use the capabilities of the software.
Having work that fits with the capabilities of dictation software is a
critical juncture on the trajectory of using dictation software in the workplace. If there is no fit between the software and the user’s work, nothing
else will overcome that problem. The necessity of fit with work influences
the actor-network in which users of dictation software find themselves by
forcing the enrollment and translation of many elements if the dictation
software actor-network is to be sustained.
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Sustaining Use

Having imagined using ASR dictation software in their work and leapt
into using it, users must continually sustain their use of dictation software by balancing many competing factors. They must stay IT savvy,
their reasons for using the software must remain, they must retrain, they
must maintain their hardware and software in working order and their
work must continue to fit with the capabilities of the software. Every day,
users of dictation software undergo a trial of strength in which the actornetwork they have arranged around themselves is tested. Continued productive use of dictation software depends on being able to maintain the
actor-network against forces that would destabilise it.

6.4.1

Necessity of Use

Because it can be so difficult to use ASR dictation software in the workplace, an important aspect in inscribing users is for it to be necessary to use
the software. Not all the interviewees could have done their work without using dictation software. For the injured users the necessity came from
their desire to avoid inflaming their injury. For the Hansard users the necessity came from needing to turn parliamentarians’ speech into text and
being able to find very few people with the necessary typing speed and
accuracy to do the work by hand.
Using dictation software every day shows people, who may be skeptical about the use of dictation software, that it works. By making it an
indispensable part of their daily work to use dictation software the users
ensure that their work and their use of the software become their way of
working. Only having one way of working means that the users are compelled to maintain all of the connections and hard-won concessions that
allow them to work.
Being injured was the reason that six of the interviewees needed to use
dictation software. Remaining injured and wanting to avoid aggravating
their injury is something that allows them to sustain their use. People who
are not as badly affected by workplace overuse injuries as the interviewees
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often do not sustain their use of dictation software because they can work
around their injury. As Margaret said:
“There are disciplines that you’ve got to follow when you’re
using this. There are inconveniences, there are logistical issues
and unless you have the impetus there, you are not going to
use it.”
The issue that put the injured interviewees on the trajectory of making
dictation software useful in the workplace is also the impetus that keeps
them there.
For the Hansard users, the impetus that makes them keep using dictation software is the need to turn parliamentarians’ speech into text which
can then be edited and formatted into the Hansard document. Dictation
software has been chosen by the Hansard organisation as the one way for
that transformation to take place. There are a small number of Hansard
editors who do not use dictation software in their work, preferring to use
Computer Assisted Transcription or another method, though most editors
currently use dictation software.

6.4.2

Technical Support

Translating the interests of support providers, be they IT support or Occupational Health and Safety (OH&S) to align with those of injured users is
very difficult. Users of ASR dictation software require technical support
that understands the characteristics of dictation software. Good technical
support is vital for even the most technically experienced user as most, if
not all, organisations do not give workers full control over the configuration of their computers. In many cases where there is a problem with
a system, a user will require someone from the IT department to investigate the problem and effect a solution. Technical support providers prefer
to look after systems with a great deal in common because it makes their
work easier. Supporting a few users, or even a single user, out of hundreds
of users, is a low priority.
Even though many of the interviewees possessed above average technical ability, they all spoke of the need for better technical support.
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Olivia said:

“They have delivered the hardware and installed [the software]
originally but they took their time about it.”
Olivia’s IT support was out-sourced. Typically, out-sourced IT support
is unwilling to agree to support dictation software users without additional support fees from the agency where the user works. Yvonne, who
worked as an ASR trainer, said that users who worked in agencies with
out-sourced IT support generally found it harder to integrate the dictation
software with their work.
Margaret was very positive about her department’s IT support and I
asked her if it was internally provided. She said:
“We do, we do. Thank God. They decided earlier this year
that they were going to go to an out-sourced help-desk. Most
of them are still contractors but they are based in the building
which makes a big difference. I’ve been through more IT officers supporting voice software than I care to remember and the
quality has been variable and the support that they are given to
prioritise this kind of work is very variable as well, and that’s
a difficulty.”
I asked Margaret for an example of the service that she had received.
She told me how she had returned from holidays to find her ASR software had stopped working properly. She had approached her IT support
providers but they were evasive.
“I tried to get it fixed. For the first week they kept saying ‘we’re
too busy with other things on’. They make a time to come and
then they wouldn’t make it. You would ring them up and they
would say, ‘Oh! Something came up’. After two weeks my injury had exacerbated and I was back seeing the physio twice a
week. They did fix it after the injury had been exacerbated, but
we had to go through another ComCare3 process. It was just
3

Comcare is responsible for workplace safety, rehabilitation and compensation in the
Commonwealth jurisdiction (ComCare Website, 2005)
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a huge thing. Since then they’ve been a bit better, but you go
through periods where service was quite good and then there
will be a loss of corporate memory as to what happens when
you don’t provide service and it does take a re-injury.”
Margaret told me that she was trying to have some succession planning
implemented because the current technician in charge of ASR support was
going to leave soon and she did not want all of the knowledge that he had
built up to leave with him.
At the time of the interview with Margaret she had recently given her
new computer over to her IT support team because a new Electronic Document Management System (EDMS) had been installed for the whole department and it did not work with the dictation software that Margaret
used. She was annoyed at this because she was “effectively disenfranchised from the department document creation, sharing and storage system”. She told me that in the planning stages of the introduction of the
EDMS:
“When they were first talking about purchasing this EDMS I
went to the people and said will it work with voice-activated4
and they said, ‘yeah, it’ll be fine, we know all about you’. When
it comes to the crunch, ‘oh, why didn’t you tell us?’. Well I did.
Two years ago. And I’ve got the files to prove it.”
The poor experience of the injured users with IT support is in contrast
to the experience of the Hansard users. The Hansard department has its
own internal IT support team who are dedicated to supporting all of the
systems that the Hansard editors use. In addition to dictation software
there are several other software packages that are essential to the production of the Hansard document. If any system fails at Hansard, the day’s
work cannot get done so good IT support is crucial to the goals of the organisation. By tasking IT support with supporting the goals of the organisation, the Hansard department has enrolled them in the actor-network
4

Which is what Margaret called dictation software.
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and re-aligned the goals of the IT support people with that of the organisation.
Because the injured users are somewhat outside of the norm in their
organisations, their IT support people are not enrolled in the specific dictation software actor-network that the injured users need them to be. The
injured users must convince their IT support person (or people) to provide
support for dictation software. Supporting dictation software is typically
outside the knowledge base of the average IT support person so performing the “interessment” requires that the dictation software user convince
the technician to learn a new software system and then provide technical
support. If the technician works for an out-sourced IT provider they will
have a contract that specifically states what they can and cannot provide
support for and as it is highly unlikely that dictation software will appear
in the contract the dictation software user may be unable to get technical
support. In Olivia’s case because she was one user in one hundred she
was a low priority even though she was covered under the contract.
Yvonne told me that, in her work as a trainer, she had noticed that
there was poor communication between IT and OH&S regarding support
of injured users. She thought this was partly because people who were
attracted to working in the OH&S field were not technically minded and
partly because “IT people have no stake in Occupational Health and Safety
outcomes so this is just extra work for them. It’s not part of their brief. No
one is going to tell them, ‘you’ve done a great job this year because you
helped three people remain productive’ and often there is no commitment
at a high level to make those two areas talk.”
Yvonne was aware of the importance of receiving good support from
OH&S and IT. She told me the story of how she had worked at a department where it was difficult to get any assistance and how the section of
the department that she had worked in had been taken over by another
department that had a team of people dedicated to supporting injured and
disabled users.
“She was a professional occupational therapist so she had professional training which is unusual in Occupational Health and
Safety areas, so they just did their job amazingly well. They
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came in and they met with us all and they had a whiteboard
and they wrote up what they had to do to get us all up and
running and it all happened and they seemed to have funds.
She came over one day and handed me a graphics tablet which
at that time cost about $700 and said, ‘here, try this, this might
be useful’. It was just amazing. And we were so grateful after
seven months of [her previous department] trying to fix it.”
This experience of good support occurred early in Yvonne’s use of ASR
software and seemed to have influenced all of her future dealings with
support people from the IT and OH&S areas.
More than the other interviewees, Yvonne had the view that good technical support was a right, not a privilege. She would act as an advocate
for her trainees to get them better support.
Generally, the injured interviewees saw that despite frequent poor support, occasional good support meant that good support was possible. It
was that view that led them to agitate for better support, in the case of
Yvonne’s lobby group, or for better continuity of support, in the case of
Margaret’s desire for better knowledge transfer when a support technician moved on. Because of the frequent lack of support, most of the interviewees had become more self-sufficient regarding their use of ASR software. It was clear that Yvonne, in her work as a trainer, encouraged this
and helped build it into the views of her trainees while simultaneously
encouraging them to try to get better technical support.

6.4.3

Becoming the Conductor

In order to truly sustain the use of dictation software in the workplace,
someone must become a “conductor”, controlling all the heterogeneous
elements that must be brought together in order for dictation software to
be useful. An actor must take on the enrolling, translating and inscribing
of other actors. The one actor sets the script, the program of action, for the
other actors to follow.
The injured users interviewed for this research are the conductor but
they are typically not powerful enough to convince other actors to assist
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them. They must enroll other more powerful actors in their network and
have the more powerful actors perform the work that makes dictation software useful. Several of the interviewees had found a powerful ally in the
form of a collective of other injured users within their agency.
Olivia, who had spoken of her less-than-ideal technical support later
told me that her department had a “special-needs group” who acted as
advocates for injured or disabled employees.
“We have a special-needs group and they are incredibly supportive. [A technician attached to the special-needs group] will
come around and if Word isn’t working with Dragon he will
fix it or he will sit next to you and see which commands are
not working so in terms of that it is brilliant. They will take up
issues for you too, for example I had an issue with training. . . ”
Olivia described the training courses that her department put on for
employees. They were delivered in a dedicated training room and were
not appropriate for an ASR user due to the environment—Olivia would
have to use her ASR software in the room with other non-injured colleagues which would be disruptive for the others as Olivia would be talking and it would be difficult for Olivia because it would be a less than
ideal environment. The trainer has suggested that he could come to Olivia
and provide her with one-on-one training. Olivia’s department has made
it possible for her to have a voice with their out-sourced IT provider by organising the special-needs group. Without the special-needs group, Olivia
would be a single user asking for special assistance, which is unlikely to
be successful in an out-sourcing situation.
Margaret’s department also had a special-needs group, except within
her department it was called the “Adaptive Technology Workgroup”. At
the time of the interview it had only recently been established and was
intended to “act as a bit of an intermediary between users of adaptive
software and IT and senior management”. In Margaret’s department there
were employees who used software other than ASR to allow them to function productively within the organisation despite an injury or disability.
Margaret said that there were employees who were blind as well as sev-
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eral other ASR users.
Margaret was, more than any of the other interviewees, a high-profile
person in her department. She was highly educated and very experienced
in a very specific field and she had similar difficulties to the less highprofile interviewees. As a user of a minority software package that is difficult to use and can often be cantankerous she was at a similar disadvantage to the other ASR users in this study. She was a productive user of the
software, despite her difficulties.
Yvonne was one of the most pro-active interviewees. She told me that
after a number of IT staff and a “disability access coordinator” left, leading
to a decrease in the quality of support, she and a number of other ASR
users formed a lobby group.
“It made me realise that it was just those two people doing a
very good job in IT and the disability access coordinator. And
also in that agency there were quite a lot of people using Dragon;
about 30 people had installed it but there were probably really
only 10 to 15 core users because a lot of people have a go and
then don’t continue. And we formed a lobby group too and we
got a lot of things and we achieved an enormous amount.”
I asked Yvonne for an example of what the lobby group achieved with
regard to increased support.
“At that time my system was working well and they had people on all different versions. Some people were on version 2,
others were on version 3, 4, 5. If you were a new user you
would be put on the latest version but old users they would
just leave them on the older version. We said, ‘can you put all
Dragon users on Windows 98 because it doesn’t work on this
version of NT’ and they said, ‘no we can’t do that, we couldn’t
possibly do that’. Even though we’d won the diversity award.
And we said, ‘well, what will your defence be if somebody
takes legal action?’ And then suddenly, and it’s hard to say
it wasn’t that, that threat of legal action, suddenly there was
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this huge lot of money, everyone got rolled out onto version 5
and new hardware and they bought VoicePerfect [an ASR software vendor and training company] in with multiuser licences
and training for everybody and that must have cost a fortune.
And I think that was the lobbying.”

Yvonne has since left the Public Service and works as an ASR trainer.
In her role as a trainer Yvonne said she often acted as an advocate for
injured users. Yvonne would typically be brought in by the department
that employed an injured user and as an outside consultant she had a lot
of power to effect change. Yvonne willingly joined the actor-networks of
her trainees and helped them conduct the elements they required in order
to be productive.
All of the injured interviewees said that despite their various lobby
groups persuading IT or OH&S representatives to effect change they still
found it difficult to get timely assistance. Yvonne told me that the “best
place [for good service] is small high profile places with lots of money and
where the clients are high profile. So you’re obviously less likely to mess
around with a senior legal officer than with an ordinary AS05 [a middle
level public servant]”. In other words, lobby groups of low-level employees are still less important than a few high-level senior people.
The interviewees all had mixed experiences in conducting the necessary elements except for Robyn from Hansard. At Hansard, ASR had been
adopted as part of the work practice and had full support and commitment from the higher management. It was apparent that the support from
management had filtered down to the IT support because Robyn never
raised the issue of support, from any perspective, during the interview.
Instead, IT was directly involved in the ASR actor-network at Hansard,
developing macros and otherwise supporting the users on an ongoing basis.
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Summary of Analysis

Using dictation software productively in the workplace is not easy. Giving a person a shrink-wrapped box of software does not allow them to
integrate that software into their work. It emerged from the interviews
that productive use of dictation software is the end-point of a trajectory
(Fitzpatrick, 2003; Graham et al., 2005) that must go through various waypoints before it reaches its end.
When a person decides to use dictation software in their work they
first need a compelling reason to even consider it. In the case studies presented here the reasons are, in the case of the injured users, injury that prevents conventional keyboard-and-mouse computer use, and in the case of
the Hansard users, because dictation software allows a work process that
would not otherwise be possible. Previous experience with similar tools
can be of assistance when a user is considering using dictation software.
In the Hansard case it was not a single user who considered the use of
dictation software but the organisation which saw the dictation software
as sufficiently similar to older ways of working that it could replace them.
As the cases of the Hansard department and the injured users show, the
will to consider the use of dictation software does not necessarily rest with
a human but can lie within a non-human actor. Finally, to consider using
dictation software an actor must be sufficiently aware of the possibilities
afforded by technology—they must be IT savvy.
Having decided to use dictation software a leap into use must take
place. As with deciding to use dictation software, the elements that allow
such a leap to take place are heterogeneous. Training must take place in
order to show the individual user(s) of the software what is possible and
what cannot be done. Training augments a user’s self-discovery of the
software. The correct hardware and software must be provided, allowing
the dictation software to work at its best. An environment that allows for
the use of dictation software is also necessary. Most importantly of all, the
work that is being performed must fit with the capabilities of the dictation
software in order for a leap into use to take place.
After deciding to use dictation software and leaping into using it, an
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actor is at a critical juncture. They have enrolled diverse heterogeneous
actors in an actor-network dedicated to a single person using a particular
piece of software. Each heterogeneous actor has been assigned a script to
follow. The hardware and software must work as promised, the user’s
work must fit with what the software can achieve, the training must have
given the user the necessary skills and knowledge to use the software. If
any actor does not follow their script, the actor-network will collapse and
the user will be unable to maintain their use of dictation software. The
actor who first imagined the use of dictation software must sustain the
actor-network.
The injured users’ actor-networks are not very stable (see Jordan and
Lynch, 1992, for another example of unstable actor-networks). They are
continually negotiating with the heterogeneous actors in their networks
in order to sustain them. The actor-network at Hansard is much more
stable. The actor who has the most power in the network, the Hansard
department, is much better able to conduct the network than the single
injured users. Even the injured users’ lobby groups do not have the power
of the Hansard department to effect stability.
Through the interviews it emerged that there were several elements
that were particularly helpful in sustaining the use of dictation software.
Use of dictation software must be necessary—the user must be compelled
to use it—there can be no other option. Necessity of use makes it in the
user’s/actor’s interest to maintain the network. Technical support is also
vital in sustaining the use of dictation software, both from IT and OH&S.
IT support has the ability to change things that users typically cannot but
that may be necessary to change for dictation software to work. OH&S
support can act to influence policy within an organisation by being dedicated to the needs of employees who are disabled.
Finally, a user/actor must take charge of maintaining the relationships
between the heterogeneous elements necessary for the sustained use of
dictation software. Conducting the elements in this way requires power
that is often beyond the reach of single users. Getting the necessary power
can take the form of collective action and finding strength in numbers.
Injured users who have grouped together have achieved more than what
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Figure 6.1: A model of the trajectory of using ASR in an organisation.

was possible alone. The Hansard department is a good example of an
actor sustaining the use of dictation software. The Hansard department is
powerful enough that it can compel the heterogeneous actors to follow the
scripts assigned to them.
Using ASR in an organisation is a struggle. It is a struggle to constantly
maintain the relationships between the heterogeneous elements necessary
to enable the use of the software. If, at any stage of the trajectory, a destabilising element is introduced it is possible that users will find themselves
sent back to the beginning of the process (see figure 6.1) unless the user
has enough power to enroll the destabilising element into their, that is the
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user’s, actor-network.
The next chapter returns to the ACT Magistrates Court and considers
the future use of ASR at the Court. The trajectory of use of ASR developed
in this chapter is used in a proposed design for a future ASR application
at the Court.

CHAPTER 7

Analysis of the Court situation and
Design of a new sentencing system
In this chapter I move from an ethnography of automatic speech recognition (ASR) users (see chapters 4 and 6) and an ethnography of the ACT
Magistrates Court (the Court) itself (see chapter 5) to a design, or sketches
of a design for an ASR system at the Court. Moving from ethnographic
studies of different technologies and workplaces to design has been the
subject of much research (see chapter 3). This chapter moves from an
ethnography of the Court to a design for an ASR system for the Court.
This project began when the Chief Magistrate of the Court asked if an
ASR application could be developed for use in the Court during sentencing (Kraal et al., 2004). I initially approached the project using a software
design paradigm however it soon became apparent that designing an ASR
application for the Court required considerably more knowledge about
the Court and about ASR than I possessed.
The literature on the design of ASR systems (Weinschenk and Barker,
2000), while strong on the process of designing a system, did not describe
how the software is actually used in a day-to-day environment. Where
much of the ASR literature is concerned with overcoming the inherent disobedient nature of ASR software, it was difficult to find out how people
actually coped with existing ASR software when they had to use it daily.
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In the previous chapter I have shown how ASR is currently used in office
environments and how the users of the software adapt themselves to the
software and the software to themselves. I have also shown how using
ASR software is not a single-user task but one that requires an extended
network of support including other people, training and various hardware
and software.
This chapter describes the process used to design an ASR application
for the Court. The application whose design is described here is designed
from observations and analysis of the work of people in the Court and
from observations and analysis of how ASR users work with that software.
The specific work that is performed in the Court that the design supports is termed communicating outcomes. Communicating outcomes (see
section 5.1) is a process that is distributed in space and time throughout
the Court. It begins when a magistrate makes a decision on an (interim
or final) outcome which they speak aloud to the Court and then record by
hand on a bench sheet which is inserted into a defendant’s folder and which
then travels to various locations throughout the Court building depending on the decision. If the outcome is an interim one, various paperwork
is produced from the outcome recorded on the bench sheet which ensures
that all interested parties are informed about the next step in the process.
A sentence, determined by a magistrate, is the final outcome in any particular case. A sentence outcome, recorded on a bench sheet and placed into
a defendant’s folder works its way through the Court, passing through
various hands before stimulating the production of the necessary paperwork to enact the sentence.
Recording outcomes by hand while court is in session is a time consuming process as many outcomes are long and detailed. The reason for investigating ASR for the Court was to allow the magistrate to avoid recording
outcomes by hand and instead to speak decisions on outcomes.
In the next section (7.1), several scenarios are presented that describe
various visions of ASR at the Court. The scenarios are used to illustrate
the difficulties in using ASR at the court (section 7.2) and stimulate reimagining of ASR for the court (section 7.3).
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Scenarios for Automatic Speech Recognition
in the Courtroom

In this section I will first explore what the Chief Magistrate wanted from
an ASR system in the ACT Magistrates Court. In the second part of this
section I will examine how my research into ASR and my investigations
into the Court’s work process combine to make the Chief Magistrate’s envisioned system impractical.
Later in this chapter I will describe the areas of the Court where my
research shows ASR could be successfully used and why I believe those
areas are suitable for ASR.
The next section uses scenarios (Carroll, 1995) to describe the Chief
Magistrate’s vision for ASR at the Court. Two further scenarios are presented. Both scenarios are caricatures: they represent extreme cases for
the technology in the Court. The use of scenarios in this way (Bødker,
2000) is to stimulate ideas and make clear the potentials and problems of
ASR in the Court. The first scenario represents the best case where all the
technology works smoothly and there is no disruption to the work process. The second scenario is a worst-case scenario where there are a lot
of problems. By contrasting the two scenarios I show where the potential
fault-lines are for implementing ASR at the Court.

7.1.1

Background to the Scenarios

We were approached by the Chief Magistrate of the ACT Magistrates Court
to investigate the introduction of ASR technology to the courtroom for use
by the magistrate in the process of communicating outcomes (see section
5.1 for more on outcomes). The Chief Magistrate asked for an ASR system
that could replace his existing manual system of handwriting and rubber
stamps. When the time comes to pronounce sentence, a magistrate has
the option of using a one or a combination of large rubber stamps (see figures 5.4, 5.5 and 5.6) and handwriting to record a sentence. They will also
speak the sentence aloud. The Chief Magistrate thought that, since he was
speaking the sentence, an ASR system could be employed to record what
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he had said and remove the need for him to record sentences on paper. His
main reason for wanting an ASR system was so that he could save time.
Writing outcomes down is time consuming, particularly as one defendant
may be appearing on many charges, each of which will require a decision
from the magistrate. A magistrate will often decide to waive many of the
individual charges and sentence a defendant on a small selection of the
total number. The waived charges still require a stamp and some writing
and so still take up some of the magistrate’s time that could otherwise be
used to hear cases.
The process of communicating outcomes is a highly charged moment
in the Court when the magistrate speaks an outcome for the case that he or
she is hearing. Each case may have more than one outcome. An outcome
may be a sentence, for example a fine or jail term, or it may be the decision
to set a case over to allow all the parties to the case more time to gather
relevant information. An outcome may also be a procedural decision specific to the Court such as a request by the magistrate for any number of
specialised reports that are used to inform the actual sentence when it is
finally delivered. The magistrate’s speech act changes the world. It determines whether a defendant can leave the courtroom or is returned to the
cells.
After some preliminary ethnographic work at the Court it emerged that
the magistrate’s act of speaking an outcome was not an event that was self
contained but was the beginning of a process distributed in space and time
throughout the Court1 and led to the recording of an outcome in many
different places and for many different purposes. This contrasted with the
Chief Magistrate’s view of the process as one which was enacted by him
and contained within the courtroom.
In the next sections, I describe the “fantasy” scenario that prompted
the Chief Magistrate to contact the University of Canberra regarding ASR.
While there was never a time when he explicitly said to me “this is my
dream for speech recognition” it became apparent to me that the following scenario is very much what he had in mind. Following the fantasy
scenario is a worst-case scenario that shows how the same basic imple1

See chapter 5 for a description of the work process of the Court.
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mentation could be disruptive to the Court. These scenarios are not indicative of my design for ASR for the Court. Instead they show a positive
and negative view of ASR from the magistrate’s perspective to illustrate
the demands of a future application (Bødker, 2000). These scenarios are
not drawn from real examples but are constructed. The scenarios act as
“means to hold on to situations and how they may be changed because
of a design” (Bødker, 2000). In both the positive and negative case, the
scenarios are extreme, very good and very bad, to show the “full-blown
consequences” of an ASR system.

7.1.2

Scenario: Techno-Utopia

It’s 9.30am on a Tuesday as Rob, Chief Magistrate of the ACT, enters the
courtroom. He sits down at the bench and court begins. On the bench are
several objects: Rob’s favourite coffee-mug, a carafe of water and a glass,
a few pens, an array of tiny microphones embedded into the small shelf
above the surface of the bench and a touch-screen that’s about as big as
a hand-held computer game. The microphones work together, canceling
noises from the Court and capturing Rob’s speech when necessary and the
touch-screen allows Rob to trigger various modes and actions of the ASR
system.
The first few cases that appear are dealt with very perfunctorily and are
all set over to another date. Rob does this in concert with the List Clerk
who advises him when the next available dates are for the particular sort
of cases that appear. Rob’s Associate, Claire, organises the cases in this
way as it suits Rob’s way of working. Once Rob and the List Clerk have
found a suitable date, Rob uses the touch-screen to trigger a recognition
event that allows him to speak the date for the next part of the case to the
Court. Speaking the outcome records it.
The next cases involve people who have been in the lock-up overnight.
Rob usually makes a judgment on these cases, often just a bail arrangement but if someone pleads guilty he will sentence them on their first appearance if the sentence is simple and not severe.
The first difficult appearance today is a Mr Tailor who was in a street

132

CHAPTER 7. ANALYSIS AND DESIGN FOR THE COURT

brawl last night and has been in the lock-up since about 2am. The public
prosecutor hands Claire a police report on the incident that Claire hands
to Rob for him to read. Mr Tailor’s lawyer says that the fight was uncharacteristic and that Mr Tailor is a member of society in good standing who
has been employed as a carpenter since he left school at 16. Rob says that
the report indicates that Mr Tailor hit three people, including a woman,
and that he swore at a police officer. Rob says that these are fairly serious
charges and that he will have to sentence Mr Tailor.

Figure 7.1: The touch-screen interface in the ready state.
Mr Tailor’s lawyer and Rob have an exchange that results in Rob postponing sentencing to a date in three week’s time. To make this decision official, Rob touches a button on a small touch-screen (see figure 7.1)
mounted on the bench. The button is labeled speak decision. The button changes colour from grey to green, showing Rob that the system is
ready. Rob says, “Decision in case 54897,” and then says the words of the
bail agreement, “the defendant is released on bail, recognisance self in the
amount of $1000 to reappear three weeks hence”2 . An indicator next to the
2

These are not the exact words used in a real bail agreement.
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button turns yellow and then green, indicating that the decision has been
recognised. Rob taps another button labeled print decision. A small laser
printer in the bench produces a piece of paper with the decision printed
on it. Rob checks that he is happy with the wording, signs it and places
it in the bench sheet folder. He taps the next button in the touch-screen,
labeled, confirm decision. Next to Claire, a laser printer comes to life and
produces three identical pages. Claire hands one to each lawyer and one
to Mr Tailor. These pages contain the text of the decision and the date of
Mr Tailor’s next court date. Pressing the confirm decision button has also
added the decision to the Court’s computer system. The touch screen goes
back to its initial state, ready for the next case, as Claire calls for the next
defendant.

7.1.3

Scenario: Dysfunctional Dystopia

It’s 9.32am on a Monday as Rob, Chief Magistrate of the ACT, enters the
courtroom. He sits down at the bench and court begins. As Claire, Rob’s
Associate is calling the first case, Rob plugs himself in to the speech recognition system. A lapel microphone is sewn into the black gown that Rob
wears and it needs to be connected to the system.
The first case today is a Mr Jones who caused a car accident last night
while he was drunk and has been in the lock-up since about 2am. Mr Jones
is pleading guilty on all charges. The public prosecutor hands Claire a police report on the incident that Claire hands to Rob for him to read. Mr
Jones’s lawyer says that the drunkenness and accident were uncharacteristic and that Mr Jones is normally home looking after his four children by
9pm. Last night Mr Jones had attended a party at a local club and made
a mistake in driving home intoxicated. Rob says that the report indicates
that Mr Jones hit two cars and resisted arrest and that these are fairly serious charges, so he will have to sentence Mr Jones.
The defence counsel assents to Rob passing sentence immediately. To
make the sentence official, Rob touches a button an a small touch-screen
mounted on the bench (see figure 7.1). The button is labelled speak decision. Nothing happens. Rob taps the touch-screen again and this time
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it changes colour from grey to green, indicating that the system is ready.
Rob says, “Sentence in case 86572,” and then says the words of the sentence, “the defendant is found guilty on all charges and is sentenced to
three months imprisonment to be suspended forthwith and is released
on a good behaviour bond of $1000”3 . An indicator next to the button
turns yellow. . . and stays yellow, indicating that the decision parser has
not been able to correctly determine the sentence. This usually means that
the recognition engine has misrecognised a word so that the spoken sentence is not in a form that makes legal sense. Rob hates repeating sentences when the system gets them wrong because he thinks it makes him
look foolish which is not a good way for a magistrate to look. Rob taps
the yellow speak decision button again and repeats the sentence. Just as
he’s finishing, someone in court sneezes! At least half the time, a sneeze
or cough from the gallery will ruin the speech recognition of the decision.
This time, though, the button turns green so Rob taps the print decision button. A small laser printer in the bench produces a piece of paper with the
decision printed on it. Rob checks the wording, but the system has misrecognised the length of the sentence and the amount of the bond. Why
the decision parser can’t check these things, Rob doesn’t know. He supposes that different amounts are equally legal, even if they are wrong in
this instance. It’s often the case that when Rob gets a yellow from the
speak decision button that the system has also got something else wrong.
Rob slides his chair closer to Claire’s desk to ask her to try to fix what’s
gone wrong but he feels the microphone cord tension as he reaches its full
length, still not quite close enough to have a quiet word with Claire. So instead he glances down at Claire and lifts his eyebrows significantly. Claire
taps a few keys, giving her access to the transcript of what Rob’s just said,
and begins editing the transcript. The system allows Claire to edit the transcript of the spoken sentence only when it’s been parsed correctly. When
Claire’s done she nods at Rob and he taps the print decision button again.
The decision comes out of the printer and Rob signs it and places it in the
bench sheet folder. He taps the next button in the touch-screen, labeled,
confirm decision. Next to Claire, a laser printer comes to life and. . . nothing.
3

These are not the exact words used in a real sentence of this type.
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Claire leans over it and sighs. Paper jam. She flips covers and latches and
pulls out a mangled piece of paper. She gives Rob a small nod again and
he taps the confirm decision button. This time the printer produces three
identical pages. Identically faulty. The toner cartridge in the laser-printer
has run out.
Claire whispers to Rob that they have a problem and Rob says to the
court at large, “let’s have a ten minute recess while we get someone up
here to deal with some small problems we’re having”. Most people in the
court sigh—it’s clearly going to be a long day.

7.1.4

Explaining the Scenarios

The scenarios above show how the same technology, implemented in basically the same way, can have radically different outcomes in use. In
the techo-utopia scenario, everything is perfect, the interaction is virtually
seamlessly integrated into the business of the court. In the dystopic scenario everything breaks down, including the magistrate’s sense of control
and prestige in the court.
Contrasting the scenarios shows that the introduction of ASR to the
court does not just require a computer, but a microphone or system of microphones, a printer, a means to engage the ASR system when necessary
and contingency plans when some or all of the interconnected technologies fail. Where the techo-utopia scenario shows how simple the system
could be, the dystopic scenario shows that the same technologies could be
tremendously disruptive not just to the large-scale running of the courtroom but also the small-scale interpersonal interactions between the magistrate and the associate, as illustrated when the too-short microphone
cord prevents Rob from having a private word with Claire, reducing him
to facial gestures.
Aspects of the use of ASR in the court are also problematic because of
the properties of the court itself. These properties are related to the established work process of the court, the physical arrangement of the space,
how the required technologies relate (or do not relate) to one another and
so on.
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Neither the specifically technical nor the specifically non-technical aspects of introducing an ASR system to the court are responsible for the
difficulties involved in such an introduction. Solving the problems in the
technical sphere but ignoring the non-technical problems does not make a
future system useful or usable. Both the technical and non-technical must
be considered together in order for the design of a future ASR system to
take into account the complex environment of the court.

7.2

Difficulties for Automatic Speech Recognition in the Court

Using ASR productively in the ACT Magistrates Court courtroom is fraught
with difficulty. The courtroom environment is complex, both from workprocess and social perspectives. Automatic speech recognition technology is currently errorful in nature and its use in the courtroom will require the assemblage of a body of associated technologies in order to make
it useful. In this section I use the language of Actor-Network Theory
(Law, 2003; Law and Hassard, 1999; Latour, 1987; Callon, 1986b) to describe the difficulties involved in introducing ASR to the Court. I also extend Actor-Network Theory (ANT) by taking it into a speculative design
space. Where it is usual to compare two existing situations with ANT, in
this section I will compare the existing court situation and my envisaged
future situation. To do this, I will use the ANT research frame (Callon,
1986b) (see figure 3.3).
The court and the process of communicating outcomes is a largely stable network. The proposed introduction of an ASR system will necessarily
destabilise the existing network and successful use of ASR will require that
a new network be established and stabilised. By problematising the existing way of communicating outcomes and proposing ASR as the solution,
I am suggesting that an ASR system become the obligatory passage point
(Callon, 1986b) for the system, that is, to make the ASR system indispensable.
Because I have previously argued that ASR is flawed, suggesting, as I
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do here, that an ASR system become indispensable to the Court does not
sit easily with me. However, by viewing the introduction of ASR to the
Court as a design exercise to solve the problem of introducing ASR to the
Court in such a way as to make it useful, I have reconciled myself with
these apparently contradictory view points.
A new network that includes ASR will require that all the actors, or
elements, or components, in the existing network be re-enrolled and reconfigured in the new network. Some will resist and some will comply.
New actors will have to be enrolled in the new network, too. If the introduction is to be successful, the actors who initially resist will need to be
convinced or compelled to join the new network.
Thinking about the introduction of ASR to the Court in Actor-Network
terms allows the richness of the situation to be included in the design
thinking. Using ANT sensitizes the designer to all of the actors, both human and non-human, in the network, and can reveal opportunities for the
modification of technology to fit work rather than the other way around.
Similarly, ANT can be used to reveal where the proposed technology cannot accommodate existing work and where design work needs to be done
to reconfigure that part of the actor-network to allow for the introduction
of the technology.

7.2.1

Translating Automatic Speech Recognition and the
Court

Using an automatic ASR system at the ACT Magistrates Court will involve
translating the ASR system and the Court. The Court’s interests are the administration of the law and the accurate recording of decisions. The ASR
system’s “interest” is recognising speech. To allow the ASR system to pursue its interest without interference, many actors will need to be interested
and enrolled in the new network. Allowing the Court to continue to pursue its interests with as little interference as possible from the ASR system
means that aspects of the Court will have to change in order to preserve
the main elements of the Court. How these translations will begin to be
achieved is described in the next section.

138

7.2.2

CHAPTER 7. ANALYSIS AND DESIGN FOR THE COURT

Interesting and Enrolling Actors

Interresment and Enrollment are difficult stages to separate and tend to
overlap. This section deals with both Interresment and Enrollment.
Taking the most obdurate, stable, elements of the ACT Magistrates
Court first I will describe various actors and how they can and cannot
be reconfigured to allow the introduction of ASR to the Court.
The most obdurate actor in the Court is the courtroom itself and, more
particularly, the physical location of various participants in the court process in the courtroom (see figure 5.1). The magistrate sits at the bench
which is raised above the main floor level. The magistrate’s associate sits
to one end of the bench and below it. The lawyers sit facing the magistrate.
The defendant sits next to his or her lawyer. The witness box is toward
the other end of the bench with the witness facing the lawyers. A public gallery of varying size sits behind a barrier behind the lawyers. In the
Magistrates Court, because of the relatively fast pace, there are often other
defendants waiting in the court. Some of these waiting defendants are in
the public gallery and some are queued up in front of the barrier but still
behind the lawyers having been brought up from the lock-up by bailiffs.
The physical layout of the Court is something that cannot be changed to
accommodate ASR.
The social world of the Court is necessarily bound up in the physical layout of the participants. The magistrate’s authority is symbolised
by their elevated position at the bench. The interaction of associate and
magistrate is enabled and constrained by the associate’s position to the
side and below the magistrate. To have a discussion with the associate the
magistrate must slide over to the associate’s side of the bench. Being able
to move along the length of the bench requires that the magistrate not be
tethered by any cords to microphones that may be required for ASR.
Slightly less obdurate in theory is the architectural styling of the courtroom. Court Room One in the Court is of modern design with a fair
amount of pale wood in place of the more traditional dark wood paneling.
The ceiling is stepped and indented in various places leading to acoustic
black-spots in the public gallery. The design of the Court does not seem to
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Figure 7.2: Microphone placement in the ACT Magistrates Court. Red dots
represent the microphones. See also figure 5.1, 75.
affect the ability of the active players in the Court’s process to hear each
other. In practice, though, the architectural styling of the Court is fixed as
it is expensive to make significant changes.
Various technologies are employed in the courtroom. Microphones are
placed in front of the magistrate, the lawyers and the witness box (see figure 7.2), not to broadcast the speech of the players to the gallery but to
allow it to be recorded. The microphones currently used are basically of
“lectern” style with a small bud at the end of a semi-flexible stalk. The
players in the court do not interact with the microphones due to their unobtrusive placement and because they do not hear any “foldback”4 from
the microphones which might inform them that their speech is not being
fully captured. The use of microphones in the Court is therefore not a part
of the work in the Court nor is it part of the embodied social world of the
court, leaving the use and placement of microphones open to change and
re-enrollment in a new network that will use ASR.
In communicating a decision, the magistrate’s speech must be captured
and the lawyers’, defendant’s and witnesses’ speech is of no importance.
This means that a method of communicating sentence need not be concerned with the microphones in front of anyone save the magistrate. By
4

That is, they cannot hear what they sound like through the microphone, as one can
when the amplified output of the microphone is broadcast to the room in which one is
talking.
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extension, the lawyers, defendant and witnesses do not need to be enrolled
in a new network.
Depending on the design of the ASR system proposed for the Court,
magistrates and associates may have to be enrolled in the new actor-network. From my examination of the work process of the Court, and particularly the work done during court sessions, the associate has a lot of work
to do and it would not be possible to add to the workload of the associate
without taking some parts away. Because much of the associate’s work in
court has to do with helping the magistrate manage the work process of
the court, it is not desirable for the associate to perform work extraneous
to that management. Similarly, the magistrate is concerned, while court
is in session, with managing the process of the court and imposing new
work on the magistrate, particularly when that work could involve errorful ASR, is extremely undesirable.
As has already been said, the social world of the court is embodied,
at least in part, in the spatial layout of the courtroom. This is also true
of the work process of the Court as a whole if that work process is seen
as the administration of cases that appear before the magistrate. Defendants enter and leave with their lawyers and only those called to appear
at any one time can interact with the magistrate and the public prosecutor.
Other defendants and lawyers must wait in the spaces assigned to them.
Similarly, witnesses may only interact with the Court, the lawyers and the
magistrate when called and must otherwise wait. The spaces for waiting
are important to the Court’s work process as a whole but do not need to
be enrolled in a ASR system for communicating decisions.
Documents of many kinds are an important part of the work of the
Court. Reports from external agencies are used to inform decisions. Bench
sheets with notes from a defendant’s previous appearances remind magistrates about their previous decisions. In much the same way as Air-Traffic
Controllers’ work is embodied in paper strips (Hughes et al., 1992b, 1995)
the work of the Court is embodied in the defendant’s folder. As the folder
moves through time in the Court, it is used at various stations to reconstruct what occurred when the defendant it describes appeared before a
magistrate. Staff in the back room use the folder as part of their work in
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recording magistrates’ decisions in the Court’s computer system. They
also insert documents that they generate into the folder for future reference. Magistrate’s associates use the folders to prepare for court sessions
and will re-order the documents in the folders to assist the magistrate to
work more efficiently during court. Magistrates refer to bench sheets and
reports in a particular defendant’s folder during court to reacquaint themselves with their previous decisions. Because the bench sheet and folder
embodies the work of the Court it is quite obdurate in the existing work
process, and therefore in the existing actor-network of the court. It would
be very difficult to replace it or significantly change it to accommodate a
ASR system.
A tension exists within the use of the defendant’s folder. The Chief
Magistrate wanted to do away with the time-consuming act of writing
down decisions but, as I have said above, writing down decisions is important for the future reference of the magistrate. Finding a solution to this
tension is the main task of designing a ASR system for the Court. Doing
away with the act of writing down decisions on outcomes may actually
make the work of a future magistrate harder as there will be no record of
the past.
The diverse actors who make up the parts of the Court’s work process
for communicating decisions that take place outside the courtroom will
also need to be interested and enrolled in the new ASR actor-network.
From a system design point-of-view, the easier it is to enroll the “back
room” actors, the easier it will be to introduce the new system. The human
actors in the back room are the monitor, the after-court person and the list
clerk, all of whom have an interest in what the magistrate says and how
decisions are communicated.
The monitor uses a computer system to annotate and mark-up the
recording of what is said by everyone in court. Making the monitor part
of the new design would be desirable because they already deal with the
magistrate’s speech. Enrolling the monitor’s computer system and the audio feed it relies on may also be necessary.
The after-court person is someone who relies almost totally on the defendant’s folder to perform their job. Any change to the folder changes
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the work of the after-court person because of their reliance on being able
to reconstruct the decisions made in court. The work of the after-court person depends on the work of the Court being embodied in the defendant’s
folder.
Enrolling the after-court person in the ASR actor-network will require
that the new actor-network benefits them. As the current after court person said, the work is “bulk work”, that is, there is a large volume of
work to do, yet the work is skilled as it requires interpretation of magistrates’ decisions for translation into codes to enter into the Court’s casemanagement system. Getting the after-court person interested in a new
system will not be easy and convincing (enrolling) them that the new system will work and be beneficial will be similarly difficult.
The list clerk relies on what is said by the magistrate in court but is
usually in court to hear what the magistrate says. Because an ASR system
depends on the magistrate’s speech, the list clerk should not have to be
enrolled in an ASR actor-network.
Enrolling ASR technology itself in the new ASR actor-network for the
Court will be problematic, due to the errorful, disobedient, nature of ASR
software. The main technical difficulties associated with using ASR in the
courtroom are:
• Less than perfect recognition accuracy;
• Poor acoustics in the courtroom;
• The large amount of out-of-vocabulary (OOV) words used in the
process; and,
• The lack of a clear way to map what a magistrate says to what is
recorded in the Courts’ computer system.
Automatic speech recognition technology is currently far from perfect.
In addition to the low recognition accuracy, the errors ASR makes are not
comparable to those that a human makes. It is possible that if an ASR
system makes a mistake it will incorrectly transcribe numbers and names,
two elements that are vital to the accurate recording of an outcome in the
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courtroom. There are two ways in which it is common for an ASR system
to fail in correctly recognising a word. The first is a recognition error and
the second is an out-of-vocabulary error.
In a recognition error, a word is misrecognised (“Australians” transcribed as “astray aliens”, for example) due to the combination of the
speaker’s accent and the way in which the software recognises words.
These sort of errors can generally be trained out of the speaker-speech
recognition software pair over time as the software learns the speaker’s
voice and the speaker adapts to the software. A second kind of recognition
error is context error. In a context error a word is incorrectly transcribed
due to the software’s lack of context awareness. A simple example of a
context error is the substitution of the word “carrot” for the less common
word “caret”. Adapting ASR to the Court would require the creation of
Court-specific vocabulary and acoustic models.
The obdurate elements in the heterogeneous assemblage that is the
court are:
• The social world of the Court;
• The Court room layout, as it influences the social world of the Court;
• The work process in the courtroom and all public-facing areas of the
Court; and,
• The requirement to record decisions on outcomes made by the magistrate during court.
The elements in the Court that are more plastic are:
• The detail of the work process of the “back room”, particularly the
after-court section; and,
• Details of the defendant’s folder but not its use or existence.

7.2.3

Points of Passage and Trials of Strength

In Actor-Network Theory, a “point of passage” is an actor who directs, or
tries to direct, the network to their interests. In the case of the new network
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at the ACT Magistrates Court, the “point of passage” whose interest is of
importance to a technologist is ASR itself. Other actors in the new network
may attempt to assert their power as points of passage but the power of
the Chief Magistrate in the Court would seem to be so much greater than
that held by the other individuals in the Court’s work process that any
objections by them would be ignored or cast aside by the Chief Magistrate
who is seemingly in favour of the ASR system.
A “trial of strength” is when all the heterogeneous elements of an actornetwork must perform their roles. Discussing the trial of strength of an
imaginary system is largely moot, but by speculating about such an event
points of weakness can be identified and later strengthened. The most obvious point of technical failure is the ASR system itself, not just within the
recognition software but the wider system of vocabulary-models, acoustic
models, microphones, cabling, user-interfaces and so on. Careful system
design involving the users of the system in a user-centred process would
lessen the severity of this point of failure, particularly if an iterative usercentred software development process was followed.
The non-technical points of possible failure are more difficult to “design out” of concern because they are less predictable. The best way to
“design out” the non-technical points of possible failure is to “design them
in” by respecting and valuing the existing work of the human actors in the
system and using a new design to aid them in their skilled work. This
“designing in” (ideally) takes place during the Enrollment stage and is
necessarily a process of negotiation.

7.3

Re-imagining Automatic Speech Recognition

To use ASR in the ACT Magistrates Court necessitates that ASR, as a technology, be re-imagined. Often, ASR applications are seen as being a replacement for typing to be used by one user, that is, the dictation paradigm.
In the dictation paradigm, an ASR application is used to replace a secretary who takes dictation as the user speaks. However, this is not the only
paradigm for the use of ASR.
The re-imagined form of ASR that would work for the Court would not
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use the one-user-to-one-computer model of dictation but a model where
the users and computers are distributed in space and time as the work
process of the Court is distributed in space and time. Inherent in this distributed model is the fact that the person whose speech is recognised is not
necessarily the person working with the transcript generated by the ASR
system. Distributing the computers involved allows separation of work
tasks and recognition tasks as well as allowing multi-pass ASR (Whittaker
et al., 2002) which can improve the accuracy of hard-to-recognise speech
by allowing a recogniser to refine a transcription.
As stated in the previous section, the elements of the Court that are
most plastic, and therefore easiest to change, are:
• The detail of the work process of the “back room”, particularly the
after-court section; and,
• Details of the defendant’s folder but not its use or existence.
This is not to say that these elements will be easy to change, just that
they are easier to change than, say, the physical layout of the courtroom.
Analysing the work of the Court has shown that these elements are the
most flexible to change and that is where the design work is concentrated.
Having identified the following elements that are particularly resistant to
change this design does not attempt to encroach on their existence, though
it will necessarily have follow-on effects that cannot be predicted. These
resistant elements are:
• The social world of the Court;
• The “theatre” of the courtroom;
• The Court room layout, as it influences the social world of the Court;
• The work process in courtroom and all public-facing areas of the
Court; and,
• The requirement to record decisions on outcomes made by the magistrate during court.
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Re-imagined ASR for the Court incorporates a model of the Court’s
work-flow. In the current work process the magistrate speaks a decision
and writes it down and other people perform the coding of that decision
into something that allows the machinery of the Court to keep working. A
dictation paradigm of ASR can’t perform that task because the translation
of the magistrate’s decision into codes is too nuanced, too detailed, too
specialized and too reliant on intelligence and experience. The goal of a
re-imagined ASR is to make it easier for the back-room workers to do the
parts of their job where intelligence is required and minimise the parts of
their jobs that are repetitive.
The Chief Magistrate’s request was that any new system remove the
need for him to write down every decision. It is quite simple, technically,
to record the speech of the Chief Magistrate when he makes a decision.
In fact, it is done already and annotated by the monitor. However, using
those recordings as a resource to replace or augment the bench sheet is
considerably more problematic. Adding to the possible problems of moving to an speech record is that the stamps which are currently used and
which may act as a prompt to the magistrate are no longer available. Minimising the amount of writing on a bench sheet by a magistrate requires
that the information previously contained on the bench sheet is available
elsewhere. Given that the magistrate’s speech is recorded it is reasonable
to attempt to provide access to that recorded speech.
There is already a body of work on accessing speech recordings (see,
for example, Whittaker et al., 2002). The problem with accessing speech
recordings for the Court, and the back room in particular, is that using
the bench sheets and the entire folder is a fact finding exercise where
users scan and browse the documents in the folder looking for the specific information that the case-management software requires. Replacing
the bench sheet, which at least in part embodies the process of communicating decisions, with an ASR system is a similar problem to that faced by
the designers of the air traffic control system described by Hughes et al.
(1992a) where a design for replacing paper that was an embodiment of
work was proposed. As with the air traffic control work by Hughes et al.
the proposed design for an ASR system for the Court attempts to retain
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the communicative aspects of the embodied work while introducing new
possibilities for interaction to the process.
Using a speech record instead of paper to communicate decisions necessitates scanning and browsing a recording of the magistrate’s speech
in court. Scanning and browsing a recording of speech is time consuming
because speech is one-dimensional and ephemeral. One way of making
speech persistent and two-dimensional to support scanning and browsing
behaviours is to turn speech into text. A group at AT&T Research looked
at voicemail and speech in general and developed the Spoken Contentbased Audio Navigation (SCAN) interface. SCAN was developed to be
used as a way to access transcripts of broadcast news (Whittaker et al.,
1999) and later voicemail (Whittaker et al., 2002). The AT&T researchers
had no illusions about the errorful nature of ASR, however they showed
that the errorful transcripts allowed users to obtain an overview of audio
recordings that was previously impossible. The errorful transcripts turned
unusable speech recordings into something useful.
It is important to note that the interface described below is not a proposed solution, but is a way of exploring and building on the ideas presented until this point in this thesis. A solution would need extensive
testing with proposed users and would have to undergo several iterations
before it would be ready to be used “live”. The design for the interface is
speculative and arises from the fieldwork described elsewhere in this thesis. Presenting this design here is not an attempt to say “here is an ideal
design for ASR in the Court” but rather a way to show how the fieldwork
has led to a design outcome.
The interface described in the next section has some similarities and
some differences with the SCAN (Whittaker et al., 1999, 2002) interface.
The first use of SCAN was as an interface to archived broadcast news
recordings and was intended to solve what the researchers termed the
under-utilisation of growing archives of speech collected from radio programmes, Congressional Debates and private archives of audio conferences. SCAN was the implementation of a new paradigm in accessing
speech records, What You See Is (Almost) What You Hear or WYSIAWYH.
The primary goal of WYSIAWYH was to present a visual analogue to
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recordings of speech. SCAN used transcripts of speech generated by ASR
software to facilitate the visual analogue. To create the transcripts the
speech was broken into “paratones”5 and then passed through an ASR
engine several times, allowing the recogniser to improve on the transcript.
The results of the transcription for each paratone was then combined into
the errorful transcript of the particular audio recording. The terms in the
transcripts were then indexed for later retrieval. Users could enter natural language queries into the SCAN interface and the system would return
ranked transcripts that the user could select to view and, if required, listen.
SCAN had an “overview” feature that displayed the incidence of keywords in the paratones of the transcript and the transcript itself. By providing a visual overview of the keywords in various paratones, SCAN
allowed the user to skim the document more quickly than if they had to
scan the entire transcript, which could be the textual representation of 25
minutes of speech. After using the overview section to jump to a potentially relevant paratone, the user could read the (errorful) transcript. If the
transcript contained too many errors to be sensible the user could click the
paragraph to play the audio it represented.
The SCAN interface was empirically tested and found to be more effective than just listening to the recordings in fact-finding tasks. Additionally, subjects in the experiments found the SCAN interface easier to use
than just listening to the audio and listened to a shorter amount of audio
to complete the tasks set them. The researchers found that increases in
transcript accuracy had an influence on the perception of the difficulty of
the task and on the actual quality of the answers the subjects gave. The
mean accuracy of the transcripts in the tests was 67% with a maximum of
88% and a minimum of 35%. SCAN was found to be particularly useful
for fact-finding tasks using the broadcast news corpus.
A second report on the SCAN interface introduced a voicemail corpus
and again tested the interface with users (Whittaker et al., 2002). In this
experiment, the interface was called SCANMail. The interface for SCANMail resembled a typical three-pane e-mail screen with one exception, it
also contained a simple audio player interface and a thumbnail represen5

Paratone is Whittaker et al.’s term for “audio paragraphs”.
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tation of the transcript of the voicemail. The overview feature of the previous SCAN interface was not used. The SCANMail browser featured new
behaviours, too. In addition to being able to play the audio behind paratones, users could select regions of text within paratones, or even over
paratones, and play the underlying audio. The system also attempted
to extract relevant information in the voicemails, particularly telephone
numbers, which were represented in the transcript with icons. As with the
previous incarnation of SCAN, the SCANMail interface facilitated searching the entire corpus of voicemail. Upon doing a search, the keywords
were highlighted in the transcript and in the transcript thumbnail.
The researchers note that there are disadvantages to the SCAN approach. The chief disadvantage is over-reliance by users on transcripts.
Because the transcripts are inherently errorful relying on them can introduce errors into information extracted from the transcripts. They suggest
introducing a representation of the ASR confidence measure, that is word
probability, to the transcript. Words that the system was more confident
about could be presented in darker type and words that had a lower confidence could be presented in a lighter type allowing the user to judge
for themselves the accuracy of the text. Some users in the studies of the
SCANMail interface suggested that the transcripts could be editable to allow for correction of errors should they be found. Whittaker and Amento
(2004) built and tested an editable version of the SCANMail interface and
found it to be usable and useful.
For clarity, it must be said that the interface described here has no relationship to the caricatured interfaces described in sections 7.1.2 and 7.1.3.
I will refer to the interface described in this section as the Interface for Court
Audio Access (ICAA). The main difference between SCAN and ICAA is
that SCAN was intended to provide open-ended search capabilities over
a large corpus of speech, either broadcast news (Whittaker et al., 1999) or
voicemail (Whittaker et al., 2002) where ICAA would not require the ability to search over all speech recorded by the system but would instead be
directed at searches of a single transcript or group of transcripts relevant to
a particular case. ICAA would replace bench sheets or augment a greatly
simplified version of the existing bench sheets, allowing the magistrates
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freedom from writing large amounts by hand while still allowing workers
in the back room access to the information they require to perform their
work.
In the previous chapter, a trajectory of using ASR in the workplace was
described. Within the trajectory are nine points that were identified as
essential for using ASR. This trajectory is:
• Deciding to use
1. Reasons for use
2. Previous experience with similar technology
3. I.T. savvy
• Leaping into use
4. Training
5. Hardware and software
6. Fit with work
• Sustaining use
7. Necessity of use
8. Technical support
9. Becoming the conductor
The points in the trajectory are addressed in the design of ASR for the
Court which is described in the next section.

7.3.1

Scenario: Interface for Court Audio Access

The Interface for Court Audio Access (ICAA) scenario is partly inspired
by the work of Kraal et al. (2002). In this section, the scenario itself is
presented in a sans-serif typeface with occasional explanations of action
in the regular document typeface.
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In keeping with previous work that has used ethnographic methods
(Hughes et al., 1992a) and scenarios (Satchell, 2003) to describe future designs, the technical details of the scenario that follows are not described.
The purpose of the scenario is to describe the system in use.
In this scenario, the Deciding to Use part of the trajectory has been
passed. The ACT Magistrates Court’s Reason for using ASR is that it has
decided to do away with the magistrate’s handwritten bench sheet. The
Court has Previous experience with the magistrate speaking sentences aloud
and with making audio recordings of what is said in court. The Court is
Savvy enough to be aware of ASR in order to re-imagine the back-room
process so that it fits with the courtroom use of ASR.
It’s Monday morning, always the busiest time for the A-list with all of
the weekend arrests to deal with, and Court has just resumed at 11.07am,
Magistrate Rob Cowley presiding. They’re up to the drink-driving charges.
First up, Henry Webb, representing himself. Claire hands up Mr Webb’s
folder. As it crosses the boundary from Claire’s desk to the Bench, the
touch-screen on the bench shows the charge numbers for the case in the
folder—Mr Webb’s driving under the influence charge—there’s only one
number. Mr Webb pleads guilty but states that this is his first charge for
driving under the influence in 38 years of driving and indeed his first criminal charge ever.
Rob asks the public prosecutor what Mr Webb’s blood-alcohol content
was. “Zero point zero six, your worship”. Barely over the legal limit and
fairly obviously a lapse of judgment on Mr Webb’s part. Rob notes it down
on a blank sheet of paper in the folder in front of him. He’s obviously
contrite and just appearing in court seems to have scared him so much
he’ll be catching cabs from now on. Rob decides to give Mr Webb a good
behaviour bond and a stern lecture.
Use of ICAA begins in the courtroom when no actual “interface” is visible. ICAA’s intrusion into the courtroom itself is limited to a microphone,
a few RFID6 sensors, a small touch screen on the bench and a small, fast,
printer on the associate’s desk. Here the court has Leapt into Use. The
Hardware and Software are in place and the system Fits with the Work be6

Radio Frequency Identification.
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ing done. Though the system is fairly unobtrusive, the magistrate and the
associate have been Trained in the use of the system.
As court progresses, ICAA makes no intrusion into proceedings until a
case comes to a point where the magistrate would previously have written
a decision on the bench sheet.
The microphone and touch-screen are directly related to ASR. The magistrate uses the touch-screen as a way to start and stop the speech recognition when he’s speaking a decision.
The printer on the associate’s desk produces dockets that show a decision, or series of decisions, have been made relating to the case at hand.
The RFID sensors sense RFID tags embedded in the folder. As the folder
is passed between associate and magistrate sensors in the bench record
the passing, allowing the system to dip into a database for pertinent information, for example charge numbers and various details relating to the
defendant, if known, such as address and employer. The touch screen can
then display these details.
“. . . use better judgment in the future, won’t you.”
“Yes, your worship.”
Stern lecture over, it’s time to sentence Mr Webb to good behaviour.
Rob taps the touch-screen to start the decision-recording process. The
gesture is so subtle that no-one in court really notices it. The screen shows
R EADY FOR DECISION and still shows the charge numbers.
An audio recording has been going on since Rob sat down and court
began. When Rob taps the screen to tell it he is about to speak a decision, the system tags the recording, allowing a future listener, or the ASR
system, to jump to the sentence.
“In the matter of charge number HW39674, Henry Webb is hereby released on recognisance self in the amount of $1000 on the condition that
he be of good behaviour for twelve months.”
Rob taps the screen again, ending the recording. The screen shows
R ECORDING FINISHED. Rob hands Mr Webb’s folder back to Claire and
as it crosses the boundary from the bench to her desk the touch screen
shows N EXT CASE. At the same time, a small printer on Claire’s desk
produces a docket with a ten-digit number and a few details relating to the
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case. She puts it in the folder and puts the folder on her “done” pile.
Mr Webb’s day in court is over and he’s free to go.
So far, most aspects of the court’s work process are much the same
as they are currently. Handwritten decisions have been done away with,
as was the purpose of this design, and replaced with what is from the
magistrate and associate’s perspective technology that is unobtrusive. The
technology introduced into the court is strong and simple, in keeping with
the findings that the ASR system introduced to the Court and does not
significantly disrupt the work process in the courtroom or impinge on the
theatre of the court.
While Mr Webb has been getting his lecture, and indeed since court
has started, Molly has been in the monitor’s booth watching and listening
to everything. Molly has a computer in front of her with special software
that can annotate the audio recording of what’s going on in court. Since
this is the A-list, Molly’s job is just to record which lawyers are appearing
when. Molly also has a paper master charge sheet listing every charge
that’s appearing in court today. She uses the charge sheet to record which
charge numbers are dismissed and which charge numbers the magistrate
decides to deal with.
In theory, with the ASR system in place, the monitor’s job is unnecessary7 , however, ICAA keeps the monitor’s job and makes the annotations
work as part of the ASR system.
The monitor still uses the paper charge sheet to cross off dismissed
charges so that the ASR system has a back-up in case something goes very
wrong. The charge sheet also helps the person doing the after-court processing, the process of which is described later in this scenario.
The monitor has also Leapt into Use. Molly has been Trained, she has
Hardware and Software that allow her to use the part of the ICAA that she
needs and the system Fits with her work.
The next part of the ICAA scenario takes place in the “back room” of
the Court, when all of the defendants’ folders are being processed by Car7

Indeed, the ACT Magistrates Court is the only Magistrates Court in Australia that
has a monitor, or monitor-like position. Anecdotally, the reason for this is that that Court
is much better funded than other Magistrates Courts.
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men in the after-court section.
The defendants’ folders and the monitor’s master charge sheet make
their way to the back room and become the responsibility of Julie. Julie
works in the after court section, processing folders from the day in court
and entering details of the magistrates’ decisions into the Court’s case
management software. The ICAA and the case management software
(CMS) work together to help Julie do her job.
Julie takes the first folder, which belongs to a Mr Smith, from the big
pile next to her desk, opens it and types the code on the docket at the top
of the documents in the file into the ICAA. This works much better than
the way things were about a month ago when they installed sensors in
Julie’s desk to automatically detect which folder Julie had selected. The
sensors worked fine but they meant that Julie couldn’t place the folders
on her desk the way that she used to. Julie had the I.T. guys remove the
sensors—she’s happy to type a number if it means she can put the folder
she’s working on wherever she likes.
The folders and the RFID sensors work in the courtroom because there
is a very clear demarcation between the bench, where the folders are “in
play” and the associate’s desk where the folders are “waiting”. On Julie’s
desk the distance between the “in play” area and the “waiting” area is too
fine and too variable for the sensors to work reliably. For Julie, the sensors
got in the way, though for the magistrate and the associate the sensors are
helpful.
Julie had the ICAA thrust upon her by the court Deciding to Use it.
The ICAA is intended to help the magistrates in court and allow them to
not write down decisions on outcomes but it still needs to communicate
those outcomes to the people who need to know them. Julie’s Reason to
Use her part of the ICAA is that it is her job to process what is said in
court. The ICAA is designed to make it as easy as possible for Julie to
work with the audio and the transcript that is generated from it using ASR.
Julie’s Previous Experience with her job before the ICAA was introduced
allows her to work with the transcript. Finally, Julie is Savvy enough to
understand that the transcript is pretty close to the old handwritten bench
sheet. She could either fight the new system or see it as a different skill to
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learn.
After entering the code from the docket, the ICAA case window appears
with the most recent transcript from Mr Smith’s trial already open in the
transcript pane. If there were other transcripts from previous appearances,
they’d be in the archive pane, but this is Mr Smith’s first time in court. By
scanning the transcript, Julie is able to assess what has happened in court
and what decisions the magistrate has made. In this case, Mr Cowley
has dismissed a bunch of charges and set aside hearing the remaining
charges for a later date. Clearly this person has pleaded not guilty. The
ICAA is really good at recognising charge numbers so Julie quickly scans
the transcript to make sure that nothing is really wrong and tells the ICAA
to tell the CMS to record that the charges were dismissed. All this takes is
a few mouse clicks.
The ICAA is so good at recognising charge numbers because the touchscreen shows the magistrate the charge numbers for the case at hand. This
serves two purposes. It prompts the magistrate so that the charge numbers
are easy to view and it primes the ASR software so that when it “hears”
a charge number it will only recognise it if the number is from the list of
charges in the case at hand. The RFID tags in the folder allow the ASR
system to narrow the possibilities of what charge numbers the magistrate
could say, leading to better recognition accuracy.
After taking care of the dismissed charges, Julie is able to get the longer
part of Mr Cowley’s decision where the case is set over for a date in three
weeks time. The system has jumped through the transcript to the next part
of the decision. Mr Cowley said that he’ll hear the case on the 23rd of this
month. The system understood that really well as it’s in black text. He gave
a few other orders that the system isn’t that confident it’s understood—
they’re in varying shades of gray—though they make enough sense as
Julie reads through the transcript.
Using different shades to display the confidence of a recognised word
or phrase has been used successfully in other transcript-based interfaces
to underlying audio (Whittaker and Amento, 2004).
Julie is able to select the part of the transcript that has the date in it and
drag it to the field in the CMS that accepts dates. The ICAA knows that the
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CMS wants dates in a YYYYMMDD format and can convert “23 January”
into 20060123 on the fly. Julie makes sure the conversion is correct. Now
she switches her attention to the CMS pane and fills in the rest of the
required information. Mr Cowley has neglected to say which charges he’ll
be hearing on the 23rd, which isn’t a problem in court as it’s fairly obvious
when he’s dismissed a lot of charges, but the CMS needs to know exactly
which ones he’ll be hearing. The CMS assumes that unless charges are
dismissed they’re still current, so Julie confirms that with the CMS and
checks quickly with the master charge sheet from the monitor. Before this
folder is done, Julie has to print the CMS’s summary of the outcomes so
far and some letters to send to the various parties involved in the case.
These letters are just proforma and are generated by the CMS. A letter for
the public prosecutor’s office; one for Mr Smith; one for Mr Smith’s lawyer.
They’re printed in duplicate; one copy for the folder and one copy for Julie’s
outbox. While the printer takes its time, Julie pulls out the next folder, Ms
Barker.
The next folder is quite thick. Ms Barker has generated a lot of paperwork and has obviously been in court many times. Since this is the A-list
pile she has probably re-offended while on bail. Julie quickly types in the
code number from the docket from the top of the folder. She sees that
the system has not managed to make a very good transcription. Bad transcripts are always different and this one starts, “butler company on does
enter...” all in black. It’s weird how sometimes the speech recognition can
be confident about gibberish and not confident when the transcript makes
perfect sense.
Confidence measures indicated by the blackness of the text in ICAA
don’t indicate semantic correctness, simply algorithmic confidence. Julie
and the other people who use transcripts from the ICAA are trained so
that they know the difference.
Julie and her colleagues have Leapt into Using the ICAA. They’ve been
Trained to understand the sometimes strange things that ASR software
can do. They’ve got the Hardware and Software they need to access transcripts and the underlying audio. And the design of the back-room part of
ICAA Fits with how they work, looking for specific words and meanings
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in records of outcomes.
Scrolling down shows that the rest of the transcript is not much better.
Selecting the first paratone in the transcript, Julie plays the audio, “But her
companion doesn’t...” - ah that explains it. The magistrate has woken up
ICAA in the middle of speaking which always seems to confuse it. No
matter as the audio is good, so Julie can listen to the judgment. This time
it is an order to undergo counseling and drug rehabilitation at a facility
300km to the east. The system invariably gets the name of that facility
wrong in a transcript anyway, so Julie resigns herself to the fact that she
would have had to listen in even if the transcript was good. While she
listens to the rest of the audio, Julie picks up the letters from the printer
and files them appropriately, distributing them between Mr Smith’s folder
and her outbox. Switching her attention to the case management software,
Julie checks that she is looking at the relevant case and charge (there’s
only one) and enters the information by hand. This requires more letters
be printed. While the printer whirs away at these, Julie picks up the next
folder.
The Court, in this scenario is Sustaining its Use of the ICAA. It is completely Necessary that they use ICAA as they have no other way of communicating outcomes from the courtroom to the back-room. They have
Technical Support (though it is not described in this Scenario) that ensures
that the hardware and software interfaces work as they should. Finally,
the court organisation, through its commitment to the ICAA, acts as the
Conductor, ensuring that every aspect of the ICAA continues to work in
harmony.
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CHAPTER 8

Reflections on Methodology
This chapter reflects on the methods used in this work that led to the design of an automatic speech recognition (ASR) system for the ACT Magistrates Court. The methods used in this work were treated as “tools to
think with” and were always used with designing in mind. This chapter
reflects on the use of these tools and the thinking they inspired to answer
the research questions:
1. How is ASR used and made usable and useful in the workplace now?
2. How could ASR be used and made usable and useful in workplaces
in the future?
To answer the first question it was necessary to undertake fieldwork
which involved going to places where people use ASR systems and observing and interviewing them. These observations and interviews generated rich data that was then analysed using two socially-oriented methods, the Locales Framework (Locales) and Actor-Network Theory (ANT).
Answering the second question involved investigating a workplace
where ASR could be used, the ACT Magistrates Court, and designing an
ASR system for that workplace. Investigating the Court generated rich
data in the form of observations and interviews which was analysed using Locales and ANT.
The analysis of the Court’s existing work processes and the ASR users
was then used to inspire the design for ASR at the Court.
159
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The methodology used for moving from fieldwork to design in this thesis aligns quite closely with “Technomethodology” (Button and Dourish,
1996; Dourish and Button, 1998; Crabtree, 2004). Crabtree (2004) describes
technomethodology as having a hybrid methodology:
1. Let designers build whatever they want with whomever
they want.
2. Deploy the objects of design in real world settings.
3. Treat deployment as a breaching experiment.
4. Explicate the accountable structures of practical action made
visible in the breach.
5. Explore the topics identified in the breach through the study
of perspicuous1 settings.
6. Use the studies of perspicuous settings to flesh out abstract design concepts and work up design solutions in
conjunction with the other parties to design.
7. Deploy the new design solution in real world settings and
study its use.
8. Repeat the process until the research agenda has been satisfied for all practical purposes.
In this thesis I have broadly followed steps 1 through 6 in Crabtree’s
hybrid methodology with some modifications. In particular, I have compressed Crabtree’s steps 3, 4 and 5 into the one process.
Step 1. Crabtree says to allow designers to build whatever they want.
In this work I have interpreted this to mean investigating commercial-offthe-shelf software.
Step 2. Since the software identified in step 1 is commercial, it is readily found in real-world settings. The real-world settings in this thesis are
various offices in the public service and Hansard.
1

Perspicuous, or perspicacious, or clear, or intelligible.
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Steps 3, 4 & 5. A breaching experiment is an experiment that attempts to
provoke a reaction by violating commonly accepted ways of doing things.
In this work, the use of ASR systems in the workplace is a breaching experiment because speaking to a computer is not a normal way of working.
As Crabtree says, “The emphasis placed on disrupting everyday activities is overstated, however, and even misleading if taken too literally.”
This is particularly true of the situations I have examined in my thesis
where people are using ASR software because for them, the everyday activity is using the technology. Nevertheless, getting everyday activities
done with ASR provides many instances of natural breaches. At the same
time, for those who must support the ASR users, the ASR software is disruptive to their everyday experience and this is revealed in the difficulties
that the ASR users have in enrolling coworkers to assist them when they
encounter difficulties with the ASR software.
In keeping with Crabtree’s step 4, I have analysed how people work
with ASR day-to-day by exploring the “practical actions” they take to allow themselves to keep working. This has taken the form of examining
the practical action that users take in order to sustain their use of the ASR
software. The detail of actual practice can help the designer of a future
system because it can reveal where a user has to work around the existing
design.
I have interpreted Crabtree’s step 5 directive to “explore the concepts
identified in the breach in perspicuous settings” as a way of looking at
the use of ASR in the workplace by treating breaching experiments as perspicuous settings where it is convenient to do so. This re-interpretation is
done through the analysis of the fieldwork using Locals and ANT which
are used to make clear what may otherwise be seen as a breach. Because the
“breach” and “perspicuous setting” are both examples of the same lived
practice the data is representative of the real-world. The re-interpretation
of this step and the re-interpretation of step 6 are the greatest departure in
this thesis from technomethodology.
Step 6. In this step, Crabtree expects that a process of user-centered collaborative design will take place. As it was impractical within the scope

162

CHAPTER 8. REFLECTIONS ON METHODOLOGY

and resources of this research to build and implement an ASR system for
the ACT Magistrates Court, this thesis instead presents an analysis of the
sentencing work process and a proposed design for the Court.
Steps 7 & 8 These steps were not used in this thesis.
Crabtree expects that the artefacts built in step 1 will be built by designers who are involved in the larger project. In my research I have used
pre-existing commercial products as the jumping-off-point for my investigations. This has allowed the short-circuiting of step 2 as the artefacts
were already being used in real-world settings. Treating the use of the
artefacts as breaching experiments then became one of perspective rather
than intent. Similarly, treating the artefacts as perspicuous settings is also
one of perspective.
Technomethodology, in Crabtree’s version, requires novel designs to
be created before the process of investigating them in the real-world can
begin. In the methodology followed in this thesis:
1. A novel way of working at an existing location is postulated (ASR at
the Court).
2. Contemporary versions of the future way of working are identified
and studied for their essential properties (ASR users at Hansard and
in the Public Service). These may be treated as breaching experiments.
3. The work practices of the existing situation are examined and analysed, making the “practical actions” clear and allowing the work to
be treated as a “perspicuous setting”.
4. The outcomes of step 2 and step 3 are treated as input to a design
process.
5. A novel design emerges.
In this methodology, the use of ASR applications has the qualities of
breaching experiments in that it disrupts the everyday activities of the
user and those around them. It forces the user to change their way of
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working and it can force people who support the user to change their way
of working as when some of my subjects changed jobs to allow them to use
the software. The introduction of ASR also impacts on how users interact
with other software, at times forcing them to adapt the ASR software to
the new software, as when my subjects describe writing “macros” or it
can even influence the choice of new software as when Susan said that she
was included in the decision-making process for her office’s new document management software to ensure interoperability.
The use of ASR applications in the workplace acts as a perspicuous setting because practice is already somewhat established—instead of “calling
forth” the practice, as in a breach, I have tried to make the practice clear
by raising it into view through analysis.
By investigating ASR applications “in the wild” I have been able to see,
and show, the social circumstances that make the applications useful. In
turn, I have then made the move into beginning design informed by the social findings of the investigation. In performing this methodology I have
used Crabtree’s research and development model to see technology as a
vehicle for social research and used the results of that research to propel innovation and design. A socially oriented research methodology has been
particularly useful for investigating, and designing for, automatic speech
recognition.

8.1

Social Research for Automatic Speech Recognition Design

Designing a usable ASR system is often presented as being about getting
the grammar and vocabulary of the system right and achieving as low a
recognition rate as possible (Huang et al., 1999; Weinschenk and Barker,
2000) despite some early fieldwork indicating that a close fit with the task
at hand is important (Rollins et al., 1983). Van Buskirk and LaLomia (1995)
showed that the “just noticeable difference” (JND) in speech recognition
accuracy is somewhere between five and ten percent. This means that a
user cannot tell the difference between, for example, 90% accuracy and
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97%. Since most ASR researchers would agree that 100% recognition accuracy is impossible at current levels of technology, the JND of between
five and ten percent implies that once the recognition rate is high enough
other factors become more important with regard to the usability of a system. As I have shown in Chapter 6, the usability of ASR systems in the
workplace is highly dependant on many factors external to the software
interface. Thus, when considering a new ASR application it is important
that these non-recognition-accuracy factors be taken into account. This
work has taken the view that the recognition rate of commercial ASR software is sufficient for workplace use and that opportunities for improving
the usability of ASR software are to be found in bringing the capabilities of
ASR software closer to the tasks that (potential) users perform daily. The
methodologies used in this work have therefore been directed at discovering and understanding those tasks and how they are achieved.
In examining users of ASR systems, the most critical non-recognitionaccuracy factor in the successful use of an ASR system is that of fit with
work. Fit with work is the degree to which it is possible to perform the task
at hand given the capabilities of the ASR software. If the fit with work is
low and it needs to be higher, the capabilities of the ASR software can be
changed, the way of completing the task can be modified, both can change
or the goal of completing the task with an ASR interface can be abandoned.
Because there is limited scope to change the capabilities of commercial-offthe-shelf ASR software, contemporary users of ASR software often find it
easier to change their manner of task completion or abandon trying to
complete the task with ASR altogether. This typically takes the form of
moving to a job where the tasks are better suited to the capabilities of the
software.
When considering a new ASR application it is important to research
in the workplace where the new application will be used to find the best
fit with the capabilities of ASR software. Exploring the social situation
and gaining an understanding of the degree to which the workplace could
support the critical non-recognition-accuracy factors is also important. In
this thesis the methods for performing the social analysis required to understand the work situations of the ASR users and the ACT Magistrates
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Court were the Locales Framework and Actor-Network Theory.

8.2

Using the Locales Framework

The Locales Framework presents a comprehensive approach to analysing
qualitative data. The extent of Locales is daunting, encompassing almost
every aspect of cooperative work. Fitzpatrick’s own use of Locales is selective (Fitzpatrick, 2003), as is that of others (Graham et al., 2005), showing
that Locales is a tool for appropriating in use, rather than a specific method
to follow exactly. As such, the use of Locales for analysing qualitative data
in this thesis has been selective. It has been used to ask questions and to
answer them.
Locales has been used to ask questions about the qualitative data obtained through interviews and observations. Using Locales as a “sensitising” tool was useful in directing the research towards aspects of the data
that were particularly interesting, for example the embodiment of the sentencing process in the artefact of the defendant’s folder.
Locales has been used to answer questions that emerged from the qualitative data. The questions that emerged from the qualitative data were
comparative, e.g.: How is the situation of the injured users similar to that
of the Hansard users?
By using Locales to ask and answer questions, I have used it as a corpus
of social knowledge relating specifically to the use of technology in work.
Locales can be used this way as it is intended to make social thinking accessible for technologists. Where concepts from Locales were particularly
useful, they were followed up in source literature, thereby expanding the
detail of the corpus used to perform the analysis. Being able to analyse
fieldwork data in this manner, with reference to a corpus of existing analyses was valuable because it allowed more confidence in making conclusions that were reflected in the work of others and it placed this work into
a wider sphere of similar work.
Using Locales to design is primarily an exercise in exploring ways to
enhance locales by using existing spaces and resources differently or by
evolving entirely new locales (Fitzpatrick, 2003, p.g. 149). Because each
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design is necessarily unique to the locale in which it is situated, Locales
offers no design advice, instead acting to direct the designer to support
human action and interaction. Fitzpatrick says that the use of Locales for
design is “driven by interactional needs and understanding the broader
context(s) in which those interactions happen, not by a priori assumptions
of technological solutions” (Fitzpatrick, 2003, p.g. 149). In this thesis, the
use of ASR was assumed a priori though there was no assumption about
the form that the ASR would take. Instead, this thesis re-imagined ASR
in order to fit with the work process at the ACT Magistrates Court. This
a posteriori justification for imagining the use of ASR at the Court brings
the process back to Locales by showing that the use of ASR could lead to
new ways of working at the Court. Further, by engaging in technologydriven (Danis and Karat, 1995) speculative design for ASR, new ways of
imagining ASR have emerged from the design process.
Where Locales has proved most useful in designing for the Court was
to act as a brake on my enthusiasm for exciting possibilities that were otherwise hardly considered and potentially difficult to use. When designing,
as when analysing the qualitative data, Locales was used to ask questions
of the design as it evolved.
Fitzpatrick says, of using Locales in design, “The types of questions
[. . . ] would be domain specific, and guided by the purposes for engaging
in this exercise in the first place” (Fitzpatrick, 2003, p.g. 149). As has already been said, the reason for engaging in design for the Court was to
explore how ASR technology could be used while still respecting the existing work process. The questions asked during the design phase were to
understand the work process so that it could be respected. For example,
because the locale of the courtroom is so rich and relies on theatric aspects
to maintain the authority of the magistrate, every decision to introduce
technology to the bench was questioned: Is this necessary? Is there another way? Can this be achieved more “calmly” and “quietly”? Questions
were also asked when technology was introduced to the “back room” at
the Court: Will this disrupt the existing work? Does this make the work
more difficult? Is the new way better than the old?
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Using Actor-Network Theory

Actor-Network Theory (ANT) is an approach to doing sociological analysis. ANT comes from the area of sociology called “sociology of science
and technology” (STS) which has tended to be interested in how science
is done and how the social influences science (Latour, 1987). Increasingly,
ANT is being used in computer science and information systems as a way
to analyse how computer systems are used in the workplace (Tatnall and
Gilding, 1999; Abdelnour Nocera and Hall, 2004). Using ANT for systems
analysis of computer systems is well within its capabilities. Like Locales,
ANT can be used piecemeal or in a minimal fashion, though, unlike Locales I have found that it is necessary to engage with ANT as a whole
before it was possible to determine which pieces to use in this work.
Of particular inspiration to the use of ANT in this work was John Law’s
2003 description of ANT as talking about representation in terms of translation. ANT tells stories about how things, objects, actors, come to be how
they are. In ANT, actors come to be how they are through a process of interaction with other actors. Interaction changes actors. It translates actors.
The idea of translation through interaction resonates with the experience
of using dictation software and making it useful in the workplace. In using
dictation software in the workplace, the user, the software and their work
are translated. The user becomes a person who knows about the nuances
of dictation software—they become an expert. The software is changed
(usually) in order to become ever-so-slightly more closely aligned with
the user’s work. In some cases the user’s work is changed, sometimes
dramatically, in order to better fit with what is possible to achieve in using
the software. The user, the software and their work are no longer the same
after an interaction. They are translated. In technomethodological terms,
it is possible to explain the translation as a breaching experiment and then
use that explanation as inspiration for design.
Law (2003) describes Akrich’s work on machines that made briquettes
for use in fireplaces. The machines are originally made in Sweden and are
then sent to be used in Nicaragua. The way the machines are used in Sweden and Nicaragua are so different as to be almost unrecognisable. The
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way the machines came to be so different, to be translated so significantly,
was through a series of negotiations. In this work, the translation of ASR
software is not so significant, yet in comparing how dictation software is
used at Hansard and by injured users elsewhere in the Public Service it is
also possible to show that they are different due to a series of negotiations.
“The two networks are different in every respect” (Law, 2003). This is
true in Akrich’s work as it is in my ASR users study. The injured users’
and the Hansard users’ networks look very different, despite using the
same software for ostensibly the same purpose. As the technology is remade and re-negotiated for each situation it is translated by the users, the
organisation and even the work situation. It even plays different roles in
each situation; for the Hansard users it plays the role of a tool in an array
of tools, to be used when necessary, but for the injured users it plays the
role of a limb, to be constantly acted through and with.
Also shown in my work is the idea that enrollment is precarious and
requires constant maintenance so that the links in the network are sustained. A good example is Wendy who was the victim of the links in her
network failing compared with some of the other users who were able to
maintain their networks. By maintaining their networks, or at least by not
having them crumble, most of the users were able to establish their practice of using dictation software. Once practice is established, it becomes
easier to sustain the existing networks. Practice stabilises the networks.
ANT is concerned with how translations happen and how social order
is established and maintained. For my purposes, what is meant by social
order is the consistent use of software in a working environment. Akrich
is particularly concerned with the obdurance or plasticity or malleableness
of a technological artefact. In Akrich’s terms, adjustment is what happens
when people and technologies work together; when people adapt to technologies and when technologies are changed by people.
“If we want to describe the elementary mechanisms of adjustment, we have to find circumstances in which the inside and
the outside of objects are not well matched. We need to find
disagreement, negotiation, and the potential for breakdown.”
(Akrich, 1992)
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These terms, looking for disagreement, negotiation and breakdown, have
resonances with breaching experiments. A breaching experiment is intended to force some new practice into the open by using the technology
in the world so that “The world inscribed in the object and the world described by its displacement” (Akrich, 1992) can be lifted up for viewing
by designers. Designers can then inscribe “the world described by its displacement” in a new design.
Using ANT for designing, speculating about making translations while
maintaining social order, is not something that ANT typically does though
it can be translated to that end. In this work, the insights provided by ANT
about the use of ASR in the workplace have been used in the design of an
ASR system for the ACT Magistrates Court.
ANT analysis of the situation I was designing for, sentencing at the
Court, allowed me to see which parts could be changed and which parts
shouldn’t be changed. Then, as part of the design process for the ICAA system for the Court, parts of the ANT research frame (Callon, 1986b) were
used to structure the design thinking. The most useful parts of the research frame for designing were interresment and enrollment because they
specifically related to the beginning stages of establishing a new network.

8.4

Summary

Using the Locales Framework and Actor-Network Theory was useful in
analysing qualitative data. Both approaches were also used in the design
stage of this work. While both approaches were useful during design,
neither approach replaces the creativity involved in designing. Instead
they were used to guide design to begin a process of ensuring that the
final product will be usable and useful.
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CHAPTER 9

Conclusion
This thesis has shown how the usability of automatic speech recognition
(ASR) dictation software is co-constructed through the interplay of many
factors, both social and technical. Having identified these factors, this thesis has then integrated them into the preliminary design of a new ASR
system for possible use at the ACT Magistrates Court.

9.1

Contributions

The contributions of this thesis are:
• The pragmatic use of existing social research methods and their antecedents as a corpus of analyses to inspire new designs;
• a demonstration of the use of Actor-Network Theory in design both
as critique and as part of a design process;
• empirical field-work evidence of how large vocabulary ASR is used
in the workplace;
• a design showing how ASR could be introduced to the rich, complicated, environment of the ACT Magistrates Court; and,
• a performance of the process of moving from field work to design.
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Automatic speech recognition is often considered from an engineering
or scientific perspective. Usability testing on ASR applications is often
done in laboratory settings or as simulations of the recognition algorithm
rather than long term testing in ecologically valid settings. In this thesis
I have observed long-term experienced users of commercial off-the-shelf
ASR applications as they used the applications in their places of work. By
looking at ASR software in a naturalistic manner I have been able to move
beyond considering ASR software as a stand-alone application that people work with to seeing it as a piece of software that people work through.
This is an important distinction because it turns ASR from an application
into an interface that mediates a user’s interactions with the applications,
tasks or people they need to use in their work. If the ASR application
does not effectively communicate with the user and their applications then
the user’s work is made harder. In much of the literature on ASR usability the focus is on recognition accuracy. By observing users of ASR software in real work settings it emerged that the user interface was quite
good and that the difficulty in using ASR software productively was in
the ASR/application interface. The main problem in using ASR software
is not one of recognition rate but of integration with the user’s work process.
Going from fieldwork to the analysis summarised above required the
use of analytic approaches. The approaches used in this work were the Locales Framework and Actor-Network Theory. Locales is explicitly directed
at the analysis and design of computer systems where ANT originates in
science and technology studies and is typically used for analysis of existing and historical socio-technical situations.
In this thesis both of these approaches were used pragmatically to ask
and answer questions during the analysis of the fieldwork and during
the design of the ASR system for the Court. Doing analysis of fieldwork
for design is problematic. Traditional sociological analysis of fieldwork
has described how a situation is or how a situation came to be. Making
the leap to design inspired by fieldwork is problematic because design is
about imagining the future. Both Locales and ANT were used to structure
the design thinking that was inspired by the analysis of the fieldwork.
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Additionally, the literature on ANT and Locales was used as a corpus of
analyses that were used to direct this work’s analysis and design.
The use of ANT in this thesis as a way to structure design thinking and
imagine the future based on the present is novel and shows that ANT can
be extended beyond analysis into design. In showing how ANT can be
used as more than a tool for performing critiques of the past and present
this thesis has opened up ANT to the design field. Chapters 7 and 8 show
how ANT has been used in this thesis as a framework for critique and how
ANT can be used in design.
Performing Locales and ANT-inspired analysis of the fieldwork described in this thesis led to the formulation of a “trajectory of use” that began with deciding to use ASR software, leaping into using it and finally arriving at a point where the sustained use requires effort to be maintained.
In this concept of the use of ASR software, use is seen as a constant negotiation and balancing of competing and potentially destructive forces. By
viewing ASR systems a tool that enables work to be done, it is possible to
foreground the work needed to withstand many of these forces.
Finally, the insights that ASR systems are tools that enable work to be
done and that use of such systems requires constant effort were illustrated
in the description of a design for an ASR system at the Court. The primary
reason for considering the design of a new software system for sentencing
at the Court was to reduce the amount of time the magistrates spend on
writing out sentences. Because the degree of fit between the work process
and the capabilities of the ASR software is very important to productive
use, a close examination of the work process of the Court was undertaken.
The sentencing work process was examined from the point of view of the
Magistrate, the Magistrate’s Associate, the List Clerk and the back room
workers. The fieldwork showed that the process of writing sentences on
the bench was about communicating sentences to the other workers in the
Court and beyond.
Analysing the fieldwork at the Court from an ASR design perspective
showed where there were opportunities for design to change aspects of
the Court and its work and where change could be damaging. The resulting design is not intended to be production ready, though it is based

174

CHAPTER 9. CONCLUSION

on achievable technology. Instead the design illustrates the application of
the principles arrived at in the analysis of the Court and the use of ASR
software. It could also be the starting point for product development.

9.2

Implications for the Design of Large Vocabulary Automatic Speech Recognition Systems

My research has implications for the design of large vocabulary ASR systems which are also known as dictation systems.
The primary goal of much ASR research is an increase in recognition
accuracy. Often, an increase in the recognition accuracy of ASR software
is said to make the software more usable. It is an implicit assumption that
once — if — ASR software reaches 100% recognition accuracy that it will
become perfectly usable. My research has shown that with a recognition
rate of less than 100%, the match between the ASR software’s capabilities
and the work that the user is doing is very important for productive use.
When users of ASR software try to do work that is beyond the capabilities
of the software they are unable to work productively.
The capabilities of ASR software can be considered in two dimensions.
First, and most obviously, ASR software must recognise speech. In this
dimension, recognition accuracy is important. The second dimension is
the match between the capabilities of the software and the user’s work
process. In this thesis I have considered the second dimension. Creating
a match between ASR’s capabilities and a particular work process is not a
trivial matter. There are several ways to create such a match though any
good match usually involves a combination of these techniques.
The first way to achieve a good fit between the capabilities of the ASR
software is simple coincidence. As the capabilities of commercial off-theshelf ASR software are limited to dictation tasks and some system control,
this is often easy to achieve when the work process involves mainly brief
correspondence or more generally, the composition of short documents.
Typically, commercial off-the-shelf ASR software is not well equipped for
navigating long documents so shorter documents are easier to work with
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in ASR.
My research has shown that establishing and maintaining a working
ASR implementation requires a great deal of effort. This effort takes two
forms–changing the work process and changing the ASR software. The
two forms usually coexist though I will deal with them separately.
As ASR software has a finite set of capabilities it is necessary, if productive use is the goal, to work within the capabilities of the software. Often,
this can simply involve changing existing office procedures to fit with the
software. This could mean that ASR users have their duties modified to
allow them to work within the software’s capable range or that they must
work without the software to achieve some tasks.
Often it will not be possible to change a work process sufficiently to
utilise ASR software. An example of this is a work process that involves
using software that cannot easily be controlled by ASR, for example graphics software or extensive spreadsheets. In this case it may be necessary for
an ASR user (or prospective user) to change jobs. As a general rule, the
more divergent a work process and the capabilities of ASR software, the
more likely it is that users or prospective users will have to change jobs or
adopt a different role in their organisation, a situation that occurred with
a number of my interviewees.
While most ASR software has limited capabilities, it is possible to make
some modifications to the software to more closely align those capabilities
with the user’s work process. In my observations this often took the form
of the user, or another person, writing macros for the ASR software. In
the Hansard office macros are used extensively to allow the Hansard editors to speak as few commands as possible and focus on their main task
of transcribing what is said by the parliamentarians. At other locations
I observed that users have macros to aid in the integration of their ASR
software to other software they have to use in the course of their work.
The implication that this use of macros has for ASR software is that
it must become easier to adapt ASR software to other software. Macros
must become easier to write through the provision of more interfaces for
integration and through better macro-writing software. The general public
should not be expected to write code, or even pseudo-code to write simple
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macros to perform simple integration tasks. Visual macro recorders or
automatic macro recorders need to be included with ASR software.
Where an ASR user is an occasional or short-term user, integration between software and task is not as important as where the user is a professional user of the software, working with it all day. The need for mechanisms for integration and a recognition of the importance of adapting
work practices to the software is highly important for professional users
and users who would need to become professional users to achieve a reasonable level of productivity. I have studied professional users of ASR
software, so my findings are necessarily skewed in the direction of professional use. While large vocabulary ASR software remains errorful a focus
on professional use is important because dilettante users are less likely to
demand the changes necessary to improve the usefulness of ASR software
that professional users demand.
By re-figuring ASR software as something users work through and not
work with, it is easier to see the need for a match between the capabilities
of ASR software and the tasks users are doing through it. Integrating ASR
software with the software that users need to perform their work through
macros and other means will improve the usability of ASR software.
In summary, the implications from my research for the design of large
vocabulary ASR systems are:
• As the recognition rate approaches 100% the degree of fit between
the work being done through the ASR software and the capabilities
of the software becomes more important for productive use; and,
• Integration of ASR software with other software becomes essential
as productive use in a real work environment becomes important.

9.3

Areas for Future Research

The contributions of this thesis to the fields of human-computer interaction and automatic speech recognition have not exhausted the work that
can be done where these areas overlap. Work could also be done to extend
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the methodology described in this thesis to areas other than ASR. In particular, the use of Actor-Network Theory in design bith as critique and as
inspiration for future designs is an area that is deserving of more research.

9.3.1

Automatic Speech Recognition

More research needs to be done on how people are integrating ASR technology into their work. It is obvious that people use ASR technology in
their work and that they are successful in integrating it into their work
practice, however this thesis has only opened the door to more work in
this area. Future research could be done to further explain how the integration takes place and to identify in much greater detail the processes
that occur to allow integration to happen.
Automatic speech recognition systems are particularly interesting because they cross a human/non-human boundary. Until automatic speech
recognition systems existed, only people and some animals could understand speech. Nass and Gong (2000) have illustrated this point to some
extent in showing that naive users of ASR systems do treat ASR systems
as if they would understand all the nuances of speech. Further research
could be done with experienced users of speech systems to determine how
they approach ASR systems.
Finally, work could be done at locations or with people who are new
to dictation systems who want or need to use them. The approach to the
successful use of such systems described in chapter 6 certainly needs validating and refining in the workplace.

9.3.2

Other Technologies

Because I see ASR systems as a subset of a larger class of off-the-desktop
systems that includes pervasive and ubiquitous computing, I see this thesis as opening areas for research with technologies of that type. Many
off-the-desktop systems are based on probabilistic and error-prone techniques, as ASR is, which makes them difficult to understand and to prototype.
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Biometric systems are based on similar technologies and techniques to
ASR and, as such, are error-prone. As biometric systems become more
widely adopted their use and misuse will become more of an issue, both
in the wider community and among software professionals. The use of
biometric systems in the workplace is fraught with difficulty. Methods
similar to those used in this thesis could be used to explore the use of existing biometric systems as inspiration for the design of future systems.
Similarly, research into biometric systems is needed that shows how such
systems are integrated successfully into work so that the properties of successful implementations may be used elsewhere.

9.3.3

Actor-Network Theory in Design

Doing design inspired by fieldwork is an area that requires more research.
Actor-Network Theory, and its adaptations (or translations), holds particular promise for analysis of computing systems that are “in the world”.
This is particularly true of the ubiquitous and pervasive computing that
seeks to put computers and computing devices into many areas of everyday life. Because ubiquitous computing systems are necessarily integrated into complex heterogeneous settings where the interplay of social and technical actors can determine success or failure, ANT is ideal for
analysing such situations.
Designing based on ANT is more difficult because ANT was not invented with design in mind. This thesis has shown that it is possible to
create a design that is inspired and guided by ANT. Where ANT is most
valuable is in projects that seek to introduce a novel design into an existing situation without radically changing the situation itself. There can be
many reasons why it is desirable that an existing situation be respected but
nonetheless where a new technology or other design could potentially improve some part of the situation. ANT can be used to show which actors in
a situation are most vulnerable and which connections between actors are
the most important so that new designs can provide real benefits without
unexpected consequences. Projects that use ANT-inspired design are an
area where more work should be done, both to expand the corpus of work
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using ANT-inspired design and also to expand the techniques used to do
such design.
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APPENDIX A

Application of Socially-Inspired
Design for Automatic Speech
Recognition
This appendix describes how to apply the methodology used in this thesis
to investigate a situation where automatic speech recognition (ASR) could
be useful and to apply those findings to a design for ASR in that situation.
The steps for performing this methodology are described below.
1. A novel way of working at an existing location is postulated.
2. Contemporary versions of the future way of working are identified
and studied for their essential properties. These may be treated as
breaching experiments ((see Crabtree, 2004)).
3. The work practices of the existing situation are examined and analysed, making the practical actions clear and allowing the work to be
treated as a perspicuous setting ((see Crabtree, 2004)).
4. The outcomes of step 2 and step 3 are treated as input to a design
process.
5. A novel design emerges.
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These steps are quite general because the actual detail of the process
involved will be unique to each situation. What follows below is a more
detailed examination of the five steps described above.
Having arrived at a design, which should be a description of what a
new system is like to use, the construction of the new system can take
place.

A.1

A Novel Way of Working
A novel way of working at an existing location is postulated.

Identifying a novel way of working is possibly the easiest step in this
process. For ASR specifically it is as simple as identifying a situation in
which it can be imagined that ASR will be used. It is important in this step
not to consider how the ASR will be used or who will use it. The “way of
working” is therefore quite broad in scope and must take into account the
wider sphere of work than that occupied by one or two people. I would
suggest starting at the organisational level and only if that is too unwieldy
scoping the process to a narrower view.
In the thesis the “way of working” is the use of ASR at the ACT Magistrates Court.

A.2

Contemporary Versions of that Work

Contemporary versions of the future way of working are identified and studied
for their essential properties. These may be treated as breaching experiments.
The next step is to find contemporary versions of the “way of working”
identified in step one. These versions need not be exactly the same as the
work identified in the first step though office work should be sought if the
novel way of working is to be office based and factory work should be
sought if the novel way is to be in a factory.
In the thesis the contemporary versions of the novel way of working
were found with the ASR users at Hansard and in the Public Service. It
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was important for this thesis and indeed this process that these contemporary examples were real-world situations where people used ASR.
There will be situations that arise where no contemporary examples of
work with ASR can be found to compliment the novel way of working
postulated in step 1 of this process. In this case I would suggest that in addition to every attempt being made to locate an analogous situation that a
process much more closely aligned with Crabtree’s technolomethodology
(Crabtree, 2004) be invoked where a situation is ‘manufactured’ in order
to observe natural work practices with a technology.

A.3

Make the Practical Actions Clear

The work practices of the existing situation are examined and analysed, making
the practical actions clear and allowing the work to be treated as a perspicuous
setting
In order to break the contemporary way of working into its “essential
properties” it will have to be analysed closely. Doing so is a non-trivial
process and is beyond the scope of this appendix to describe. The tools for
doing the analysis are introduced in section 3.2. The analysis of the contemporary ways of working identified in this thesis is described in chapter
6. Chapter 8 is valuable for anyone attempting to use this methodology
because it describes my reflections on performing it with the case studies
that I used.

A.4

A New Design Emerges

The outcomes of step 2 and step 3 are treated as input to a design process.
A novel design emerges.
Packaging the output of the field work for use by designers in a design
process is a problem that has been tackled in many ways by many researchers. In this thesis scenarios and rich narrative descriptions are used
to describe the field work. The richness of the scenarios and the inclusion
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of what may seem like irrelevant detail is essential to the process as the it is
the richness and seemingly non-essential activities of everyday work that
make the design of new ways of working so challenging. Neglecting or
deliberately obfuscating minor details in the description of a work process
can mean that non-procedural elements of the process that are nonetheless
essential are not included in the redesigned process.
Scenarios are used in this thesis to present field work in sections 4.1
and 4.2. A rich narrative description that focuses on the use of an artefact
is presented in this thesis in section 5.2. The decision to use a scenario or a
narrative is a decision that is influenced by what needs to be described.
Scenarios are also used in this thesis in section 7.1 where two caricatured scenarios are presented in the style described by Bødker (2000). The
methods used to generate a new design and the concepts used to think
about what a new design should involve are briefly described in section
3.3. The use of these methods and concepts in this thesis is described in
chapter 7. The ANT approach is elusive when described in the abstract
and so the use of it in this thesis is the description of how to use it. The
Locales Framework, being a set of tools for social analysis of situations
in which technology is used is much more accessible and described well
by (Fitzpatrick et al., 1998; Fitzpatrick and Kaplan, 1998; Fitzpatrick, 2002,
2003).

A.5

Construction

The methods for the construction of any system that is the result of this
process need not be specified here. This methodology deals with the description of a new system in use and does not attempt to describe how
such a system should be implemented.
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