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ABSTRACT
In recent years the potential benefits of speech recognition
software for people with disabilities have often been cited in
software reviews. As it is now possible to purchase inexpensive
software that supports the use of voice for the production of
documents and the control of the computer, such software could
enable people with particular types of disability to have greater
access to education and employment. One such disability is
dyslexia. This paper reports on an exploratory study in which a
group of people with dyslexia performed a set of tasks using
commercially available speech recognition software. The aim of
the study was to determine the benefits of using speech
recognition software as a writing tool for people with dyslexia.
The tasks involved normal dictation by the researcher, the use of
the keyboard to input the text, the use of the software to dictate
the text to the computer and correct the dictation, and the
writing and dictation to the computer of a short piece of free
text of the participant’s choice. For each task the speed of
production of the text and the number of errors present in the
text were recorded. The results showed that people with severe
dyslexia experienced a reduction in the time taken to dictate and
correct the text compared to the time taken to write the text by
hand. For those with severe dyslexia the error rate was also
halved using the speech recognition software. Participants with
mild dyslexia gained slightly in terms of speed by using the
dictation software, although an increase in the number of errors
resulted from its use. The implications of these findings for the
use of dictation software by people with dyslexia as a writing
tool are discussed together with some directions for further
research.

1. INTRODUCTION
Speech recognition software enables users to produce
documents and control a computer by voice rather than using a
keyboard or mouse. The main elements of this software are
‘command-and-control’ and ‘dictation’. Command-and-control
enables the user to start applications and navigate through those
applications by voice using commands such as ‘Start Word’ to
launch the word processor and ‘File Save’ to save the
document. The dictation element enables the user to dictate and
edit text usually within a word processing application. In the
past five years this software has improved dramatically in terms
of speed, accuracy, usability and indeed affordability. Increased
speed and accuracy have resulted largely from the development
of faster processors and the capacity of present day computers to
house huge amounts of memory.

An area of application of speech recognition software, which is
often cited in software reviews, is the potential benefits that this
type of software could provide for people with disabilities. As
speech input is considered to be less physically and cognitively

demanding than other alternative input mechanisms, it has the
potential to benefit those with learning difficulties that interfere
with their ability to spell and write. For those people whose oral
language skills tend to exceed their ability to generate text using
traditional writing methods, speech recognition may provide a
means of circumventing the most frustrating aspects of text
generation enabling them to realize their writing potential more
easily.

The effectiveness of speech recognition software for document
production has been demonstrated in a number of studies. A
consistent finding is that input using voice is faster than typing
for users who are not professional typists [1]. The Speaking to
Write project, a joint initiative between the Education
Development Center and the Communication Enhancement
Center at the Children’s Hospital in Boston, is concerned with
the use of speech recognition software to support secondary
school-aged children who have difficulty in writing due to
physical and/or learning disabilities [3]. Various case studies
are presented that illustrate the successful deployment of the
software by learning-disabled children. A study of the use of
dictation software by secondary school children in Northern
Ireland showed that the children were able to input text more
quickly using the software compared with keyboard entry, and
that error rates were acceptable and reducing with practice [5].
Of particular relevance to the current paper is a pilot study into
the effects of the use of voice dictation software by secondary
school pupils with dyslexia within the Devon Local Education
Authority in England [4]. Over the course of a ten-week term it
was found that the children’s reading ages improved on average
by 13.4 months (according to the British Ability Scales Reading
Test), their spelling age improved by 6.1 months according to
the Schonell Spelling Test, and on a 30 minutes free writing test
by hand the children produced 45% more words (with 1.3%
more errors). Thus the use of dictation software would seem to
contribute to productivity both in terms of speed of production
as well as accuracy.

The present study is concerned with the effectiveness of speech
recognition software as a tool for adults with the learning
difficulty known as dyslexia. It is based on research arising from
a project called SCRIBE [2]1. The SCRIBE project aims to
provide training and support in the use of voice technology for
people with disabilities. Trainees to date have received
instruction in the use of Philips FreeSpeech 2000, a
commercially available dictation application. This paper reports
on an exploratory study in which a group of trainees with
dyslexia performed a set of tasks using Philips FreeSpeech
2000. The main purpose of the study was to determine whether
the dictation software enabled the trainees to input the text more

                                                                
1 The SCRIBE project is funded by PROTEUS under the European
Union Special Support Programme for Peace and Reconciliation.
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quickly than when using the keyboard and whether the resulting
texts were more accurate.

The paper is structured as follows. The next section provides a
brief outline of the nature of dyslexia. Section 3 describes the
details of the study. Section 4 presents the results of the study.
The concluding section reviews the findings in terms of the
practical implications and suggests some areas for further
research.

2. DYSLEXIA
According to the International Dyslexia Association (IDA) “the
word dyslexia is derived from the Greek “dys” (meaning poor or
inadequate) and “lexis” (words or language). Dyslexia is a
learning disability characterized by problems in expressive or
receptive, oral or written language.” It tends to be used to refer
to intelligent individuals who have no limiting physical or
emotional problems but who, despite conventional classroom
experience, do not learn to read, write, spell and comprehend as
expected. Children with dyslexia, unless they receive
appropriate instruction, become adults whose reading and
related language skills fall significantly below their general
intelligence. Neurologists have identified that brain cells have
developed differently in people with dyslexia. These differences
do not affect their general intelligence, but do make reading and
related language processing more difficult.

Dyslexia causes multiple problems for the sufferer. Sagmiller
(1996) reports that the most obvious of these are spelling and
writing difficulties [7]. Common mistakes in oral reading and
spelling include reversals, substitutions, omissions and
additions of letters, syllables or words. Spelling tends to be poor
and indeed appears very peculiar to the non-dyslexic reader.

People with dyslexia report that over a period of years they
disguise these difficulties and develop coping mechanisms as a
means of avoiding the embarrassment associated with admitting
that they have difficulty with reading, writing and spelling.

3. METHOD
In order to determine the effectiveness of speech recognition as
a tool for people with dyslexia it was necessary to devise a
system of evaluating the output from the speech recognition
software and comparing it to the written work produced by the
same person.

This presented several problems, as individuals tend to be
embarrassed about making their written work available for this
type of examination. In addition, as mentioned above, people
with dyslexia tend to have mechanisms in place to ensure that
their work is checked and corrected by someone who does not
suffer from writing and spelling difficulties. The work that
would be available would therefore not be a true reflection of
the individual’s writing ability. It was necessary to devise a
suitable method of testing the work produced using the speech
recognition software against the written work produced by an
individual.

Four people with dyslexia participated in the study, two males
and two females. The two females had both been diagnosed as
having mild dyslexia while the two males were described as
having severe dyslexia.

The tests were carried out in a controlled environment and the
aim was to acquire data that would provide a means of
comparing the written work of someone with dyslexia with
work produced using speech recognition software. Each subject
participated in a two day training course in the use of the
software and created a voice model based on a sample of 1
hour’s speech to the system.

In the first test a set piece of text was dictated to the subjects
and they were asked to produce a written version of the dictated
text.

In the second test the same piece of text was dictated a second
time and the subjects were asked to type the dictated text into a
word processor.

The third test entailed the subjects being given a copy of the text
and being asked to dictate it using the Philips FreeSpeech 2000
dictation software. The subjects were then asked to save and
correct their dictation. This test was completed three times in
total, the expectation being that error rates would reduce as the
subjects became more familiar with the dictation process, and,
more crucially, as the system refined the subjects’ voice models
on the basis of their corrections of errors made in earlier tests.

Finally, the subjects were asked to write a paragraph of their
own text on paper and then to dictate this free text using the
speech software. The rationale for this test was that it was a
more realistic reflection of how subjects would use the dictation
software for everyday tasks. However, this test would of
necessity be less controlled than the other tests. Moreover, as it
turned out, some of the subjects found this test more stressful as
they were required to produce text spontaneously under
experimental conditions.

A time was recorded for each test and the number of errors
present in each document was also recorded.

4. RESULTS
Table 1 below shows the timings recorded in minutes and
seconds for each stage of the test for the two male subjects with
severe dyslexia and the number of errors present at each stage.
Table 2 shows the same information for the two female subjects
with mild dyslexia.

Considering the results in Table 1, it can be seen that writing a
piece of dictated text was a long and laborious task for the two
male subjects with severe dyslexia, whose spelling capabilities
are severely below average levels. Indeed, on completion the
resulting text is riddled with errors. Using speech recognition
software has considerable benefits in terms of accuracy as well
as in terms of speed for people with this level of dyslexia. The
two male subjects took on average 13 minutes to transcribe the
dictated text. This time was reduced to an average of 1.5
minutes to dictate the same text using Philips FreeSpeech 2000.
When the editing of corrections is also considered, the times



taken to produce accurate text are still well below those required
for normal transcription or typing. Regarding errors, there was
also a marked reduction in errors when using the dictation
software, with accuracy rates tending to improve with each
subsequent dictation trial.

Male 1 Male 2
Time Errors Time Errors

Write 14:40 48 10:05 37
Type 19:42 58 12:37 37
Dict 1 1:20 34 1:26 16
Edit 1 5:46 3:34
Dict 2 1:22 17 1:05 10
Edit 2 5:01 2:09
Dict 3 1:15 22 1:11 12

Free Write 1:25 3 1:41 5
Free Dict 00:12 11 00:13 0

Table 1: Timings & errors for subjects with severe dyslexia.

The most striking result in this study was apparent in
considering the free text produced by Male two in each of its
two forms. The hand-written version of free text, composed
entirely by Male two, took 1.5 minutes to write.

He wrote:

“We have come to the end of terme in oar colgur for ester and
we will not be back until May the secen.”

This should have read “We have come to the end of term in our
college for Easter and we will not be back until May the
second.”

Within the one sentence this male subject made a total of five
errors, yet when he dictated the same sentence into the speech
recognition system no errors were made and the process took a
mere 14 seconds to complete. The results for the free writing
and dictation tests were not so promising for the first male
subject who found the tests tiring and distressing, resulting in a
sub-optimal and perhaps atypical performance for this subject.
In general, however, it can be seen from these results that the
use of speech recognition software by those with severe dyslexia
produces substantial benefits both in terms of increased speed
and accuracy of text generation.

By examining table 2 it can be seen that both female subjects
gained significantly in terms of the time taken to dictate the text
using speech recognition software compared to the times taken
to hand-write and type the text respectively. However, this gain
must be considered in conjunction with the associated error
rates in the dictated texts. Female 1 produced a perfect piece of
written text whereas her first dictated text contained 27 errors.
Female 2 had a slightly better recognition rate, however her
error rate still increased by 50% from the written text to the
dictated text. However, there was a reduction in error rates over
the three dictation tests, particularly in the case of the first
female subject, which suggests that with further training of the
system these error rates might approach acceptable levels and
compare favorably with the other methods of text production.

Female 1 Female 2
Time Errors Time Errors

Write 4:34 0 4:34 11
Type 6:06 3 6:06 14
Dict 1 1:17 27 1:04 17
Edit 1 2:15 2:19
Dict 2 1:32 20 1:03 14
Edit 2 2:34 2:29
Dict 3 1:29 10 1:04 10

Free Write 1:50 1 1:29 6
Free Dict 00:38 6 00:42 7

Table 2: Timings & errors for subjects with mild dyslexia.

5. CONCLUSIONS
While the results of the current study should be viewed with
some caution due to the small numbers involved, there are some
indications that the use of speech recognition software as a tool
by people with dyslexia can result in quite considerable gains
both in terms of speed and accuracy of text production. The
results suggest that the most dramatic gains are to be made by
those with severe dyslexia compared with those with milder
forms of the condition. For people with severe dyslexia,
dictation software provides a method of producing texts in less
time and with fewer errors. For those with milder forms of
dyslexia, texts can be produced more quickly and potentially
with fewer errors, although this factor is less striking due to the
smaller number of errors produced by this group using
traditional methods.

In addition to these results there are certain human-factors
issues to consider when recommending speech software to
people with dyslexia. Users of the software, particularly those
who are unfamiliar with speech software or with computers in
general, require some training and guidance in order that they
can learn how to use the software competently. In the SCRIBE
project this involved an initial two-day course, followed by
supplementary support as required. The software has to be
trained to the individual user’s voice. Although these training
times have been reduced in recent years, a minimum of at least 1
hour’s training would be required to guarantee satisfactory
results. The correction of errors can be a complex task and
people with dyslexia can encounter difficulty both with
remembering the process of correction and in terms of ensuring
that the correct spelling is entered for corrected words. To
overcome this problem, however, individuals could continue to
use their proof readers for the purpose of assisting with
corrections in the speech recognition software until such times
as the recognition rate improves and the necessity for correction
is reduced. On the plus side there are also some potentially
beneficial side-effects of using dictation software. For example,
it has been reported that people can actually learn from the
system as words are always seen correctly spelt and the user is
thus more likely to recognize the word in future [4].

Speech recognition software is continually being developed and
improved, although generally with professional and business
users in mind. Some improvements could be made to the



software to make it more useful for people with dyslexia and,
more generally, for people with other types of disability. Such
improvements could include: the ability to modify the font and
point size used in the correction window to assist users with
various forms of reading disabilities; text-to-speech playback of
alternatives offered in the correction window; and a word
prediction facility allowing the user to type a few letters and be
presented with a list of words starting with those letters. Word
prediction is a feature of textHELP!’s Read & Write software
that assists people with dyslexia in the production of written
texts [6]. Incorporating functions such as this into dictation
software would greatly enhance the functionality of dictation
products for users with dyslexia.

It is to be hoped that the dyslexic user of speech recognition
software will ultimately benefit from such improvements and
therefore be allowed the independence to go forward and
achieve their potential, which has until now been suppressed by
their dependence on others and their inability to perform to their
true capacity.

5. REFERENCES
1. Baber, C. and Noyes, J.M. Interactive Speech

Technology: Human Factors Issues in the Application
of Speech Input/Output to Computers. London: Taylor
and Francis, 1993.

2. Conn, N. and McTear, M. “Speech Technology: A
Solution for People with Disabilities.” IEE Colloquium
on Speech and Language Processing for the Disabled
and Elderly, 2000, 7/1-7/6

3. Follansbee, B. “Speaking to write: realizing the
potential of speech recognition for secondary students
with disabilities”. http://www.edc.org/spk2wrt/

4. Miles, M., Martin, D., and Owen, J. “A pilot study into
the effects of using voice dictation software with
secondary dyslexic pupils”. Devon LEA, 1998

5. O’Hare, E.O. and McTear, M. “Speech recognition
software in the secondary school classroom: an
exploratory study.” Computers & Education, 33, 1999,
27-45.

6. Read & Write. http://www.texthelp.com

7. Sagmiller, G. Dyslexia, My Life. 1996.


