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ABSTRACT

The School of Clinical Speech and Language
Studies at Trinity College Dublin conducted a
speech therapy study on a group of children and
young adults who suffer from Down's Syndrome.
The study focused on the intelligibility of the
speech. The rationale for this focus is.due to the
concern voiced by parents that their children's
speech be understood. Specific language
difficulties, unintelligible speech and fluency
difficulties are all often associated with Down's
Syndrome. Research has indicated that patients
with Down's Syndrome can make progress in
developing communication skills through
therapy. The Computer Assisted Phonological
Data Analysis (CAPDA) software tool was
developed in order to assist speech therapists in
their assessment of children and young adults
who suffer from Down's Syndrome (or speech
disorders in general).

1. INTRODUCTION

Possible causes of difficulties in acquiring
speech sound systems by children with
Down's Syndrome include: neuromotor /
physical impairment (e.g. large flaccid
tongue, small oral cavity and reduced
neuromuscolar control), auditory
impairment (a high percentage of
children with DS have intermittent
hearing loss in early years, i.e under 2
years of age, due to structural causes,
and thus may fail to develop auditory
monitoring abilities even after hearing
returns normal) and cognitive impairment
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(difficulty in learning the rules underlying
how sounds are used in speech because
of processing problems at cortical levels).
The metalinguistic approach [1] was the
therapy method chosen to target the
above possible causes. The therapy aims
to facilitate changes in the underlying
rule systems rather than articulation
production, and it is focused on both the
conceptual level (i.e. language/symbols
for sound properties: long/short,
soft/hard etc.) and the sound/phoneme
and word levels with an emphasis on
communication.

2. THE TOOL FOR SPEECH &
LANGUAGE THERAPISTS

The Computer Assisted Phonological
Data Analysis (CAPDA) software tool
was developed in order to assist speech
therapists in their assessment of children
and young adults having Down's
Syndrome or speech disorders in general.
CAPDA is a Decision Support System
based on Stampe’s theory of Natural
Phonology-[1]. The aim is to reduce the
workload normally associated with
interpreting the results of an assessment.
The system removes the necessity of
manually sorting and comparing large
amounts of phonological data, and it
therefore increases the efficiency of the
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decision making process. During an
assessment, stimulus pictures are
presented to a child in order to elicit the
production of each of the phonemes of
english at different positions within ‘a

word (e.g. /p/ in 'pot’, 'lip' or 'topping’).

The source of the stimulus items is
variable; they can be coloured cards or
digital images displayed on the computer
monitor. A database of digitally stored
stimulus items is an integrated part of the
application. A target file consisting of a
list. of expected phonetic data is
developed in association - with the
selection of stimuli. The target list can be
reduced, extended or modified to suit the
particular needs -of the therapist. This
deliberate strategy allows close and
studied examination of the child's
phonetic characteristics. CAPDA was
designed and developed as a PC
Windows  application. Its ~ general
architecture is shown in figure 1 and it
consists of a Decision Support System
(DSS), a DataBase (DB) and a
Graphical User Interface (GUI).

Figure 1. The CAPDA system architecture
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3. THE DECISION SUPPORT
SYSTEM

The speech-knowledge acquisition and
the development of rules has required the
introduction of a computer-coded
phonetic transcription. The standard
SAM  Alphabet  for  phonemic
transcription [2] was used. The child's
replies can be input using either the
standard phonemic notation of the SAM
alphabet (phonemic representation [3])
that the International Phonetic Alphabet
symbols that are normally used by speech
therapists (phonetic representation [4]).
An automatic trascription facility is
provided using a mouse driven IPA
window.

The DSS is composed of both Pattern
Recognition and Rule-Based sub-

- systems. The first sub-system utilises

some concepts related to pattern
recognition theory [5]. Every child's
response, R, to a stimulus image, S, is
compared  with  the  phonemic
transcription P of S. The first sub-system
is based on the error transformations of
the Error-Correcting Sintax Analysis
model [6]. In the case of a wrong
pronunciation of the stimulus word S by
the child, three errors are considered.
These are: substitution, deletion, and
insertion.

The emphasis is on consonants and after
discovering what consonants  are
available to the child, a phonological
analysis is carried out. Vowel sounds are
not considered as they do not present
such a serious problem ' for the
phonologically disordered child, although
any anomalies from the data sample can
be noted.
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The speech of phonologically disordered
children is invariably rule-governed,
systematic and predictable, with its own
system and organisation. The approach
used in the second sub-system examines
systemic and structural simplification
processes. Sytemic simplification
processes are those where essentially one
consonant is substituted for another,
while structural simplification processes
are those where the word or syllable
structure is changed.

Mantaining a wuser friendly interface
(GUI) was a priority in the development
of the system. This is in order to avoid
distracting the clinician from the actual
therapy work (see figure 2).
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Figure 2. Assessment of the phonolog1cally
disordered client

The assessment results are presented in a
clear and concise manner using graphs,
pie charts and histograms. In addition, a
facility is provided which allow ‘fine

tuning' of the system rules by
experienced  therapists. This rule
modification  offers  multi-language
possibilities: the set of phonological
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process can be extended or modified in
order to analyse any non-English
phoneme. The application is therefore
not restricted to the assessment of only
English-speaking clients with
phonological disorders.

4. CONCLUSIONS

CAPDA should simplify the task of
profiling  disordered phonology.
Moreover it should prove extremely
useful when planning treatment, as the
method of analysis provides direct

- pointers to the type of therapy required.

Another important feature, facilitated by
the integration of a database into the
application, is the ability to analyse
trends (narrow or otherwise) among
specific groups. This will make an

important = contribution to  clinical
research in the field.
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