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ABSTRACT

This investigation presents the results of a longitudinal
study 1into the phonetic and phonological development of
children with cleft palate and cleft 1lip and palate from
pre-speech to the age of 4;6. The aim of the project was
to investigate the extent to which the cleft palate
condition affects the nature and chronology of phonetic
and phonological development. The investigation comprised
two studies. Eight children were studied; five in Study 1
and three in Study 2. The aims of both studies were to
determine the existence of any abnormal patterns 1in pre-
speech vocalisations, the relationship between phonetic
and phonological patterns in the children's speech, the
nature and extent of any delay in development and whether
any delay or deviance could be attributed to physical,
phonetic or phonological factors. In Study 2 the period
between 1;6 and 3;0 was investigated more closely 1in
order to determine whether there i1s a point at which it
is possible to predict subsequent abnormal phonological
development.

Audio recordings were made prior to, and at regular
intervals following, the operation to repair the palate.

The pre-speech vaocalisations were transcribed
phonetically and classified using an auditory phonetic
framework. The speech data were also transcribed

phonetically. Phonetic inventories of +the pre-speech
vocalisations and speech were constructed. Phonological
and word analyses were carried out on the speech data.

The results of both studies confirm that there 1is
phonetic  deviance particularly in the pre—-speech
vocalisations of these subjects. In addition there
appears to be a relationship ©between phonetic and
phonological development 1in these cleft palate children.
Characteristics associated with cleft palate speech
patterns can be detected in the data of all the children
but at different stages and to different extents. There
are some common tendencies but there 1s considerable
individual variation and it appears that each child has
his/her own route for phonetic and phonological

development.
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CHAPTER 1

INTRODUCTION

It is well known that the cleft palate condition which
affects the physical structure of the mouth and face has
potential consequences for normal speech and language
development. However, the nature of +the relationship
between the physical defect and subsequent gspeech
development has not been clearly established. The purpose
of this project 1s to 1investigate +the developmental
changes in the vocalisations and speech of children with
cleft palate and cleft lip and palate, from pre-speech to
the age of 4;6. The need for such research is indicated
by Crystal (1981,1987> who stresses the importance of
using phonological as well és phonetic analyses to study
the speech of children with cleft 1lip and palate in order
to

"determine the extent to which an adequate phonological

system is being obscured by purely phonetic deviance, or

whether there is in addition an underlying disturbance

of a phonological type; if the latter, whether it is

something unique to the cleft palate condition, orné

manifestation of some general pattern of delay."

(Crystal, 1981, p193)

The aim of this project, therefore, is to study in depth
the pre-speech vocalisations and speech development of
children with palatal clefts in order to investigate:

1) the relationships between the physical defect and
phonetic and phonological patterns '
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2) the relationship between pre-speech vocalisations and
the early stages of speech development

3) the extent and nature of any delay in development

4> whether any differences can be attributed to phonetic,
phonological or physical féctors.

The 1literature review in Chapter 2 describes preQious
studies of the pre-speech vocalisations and speech
development of cleft palate children. These are discussed
in the light of current thinking about the development of
babbling and its relationship with speech. In addition
previous studies of the established speech patterns of
cleft palate children are described. The effects of
otitis media with effusion (OME)> on speech development
are also discussed with reference to the prevalence of
this condition 1in the cleft palate population. It 1is
established that there is a'need for further longitudinal
studies of the phonetic énd phonological development of
cleft palate children.

Theoretical issues in the investigation of cleft palate
speech are explored in Chapter 3. It is demonstrated that
there 1s a need to address these 1issues from a
developmental perspective commencing in the pre—-speech
stage of development. In addition Chapter 3 outlines the
two<étudies which were undertaken to investigate these
theoretical issues. Both studies investigated the
phonetic and phonological development of cleft palate
children from immediately prior to the operation to
repair the palate to 4;0 or 4;6. In total eight children
were studied; five in Study 1 and three in Study 2. The
aims of_bofh studies were to determine: the existence of
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any abnormal phonetic patterns in pre-speech

vocalisations; the relationship between phbnetic' and

phonological patterns in the children's speech; the
nature and extent of any delay in development aﬁd whether
such a delay could be attfibuted to physical, phonetic or
phonological factors; the existence of common tendencies
as well as individual variation in the children's speech
development. In addition in Study 2 the period between
1;6.and 3;0 was investigated more closely 1in order to
determine whether there 1is a point at which 1t 1is
possible to predict subsequent abnormal phonological
development in cleft palate children.

Chapter 4 describes the methodology of the investigation.
Audio recordings were made prior to, and at regular
intervals following the operation to repair the palate up
to the age of 4;0 or 4;6.-The pre—-speech vocalisations
were transcribed phonetically and classified using an
auditory phonetic framework. A computer program was used
to identify single units of vocalisation and to measure
durational aspects of the children's vocalisations. In
addition a statistical analysis was carried out on the
pre-speech data. The speech data were also transcribed
phonetically. Phonetic inventories of the children's pre-
speech vocalisations and speech were constructed.
Phonologicai analysis was carried out on the speech data.
In Study 2 a word analysis was under£aken in addition to
the phonetic and phonological analyses.

The results of Study 1 are presented in Chapter 5 and
those of Study. 2 4in Chapter 6. The results of both
studies confirm that there is ﬁhonetic deviance
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particularly in +the pre-speech vocalisations of these

subjects. In addition there does appear to be a
relationship between phonetic and phonological
development in these cleft palate children.

Characteristics associated with cleft palate speech
patterns can be detected in the data of all the children
but at different stages and to different extents. There
are some common tendencies but there is also considerable
individual variation and it appears that each child has
his/her own route for phonetic and phonological
development. The presence o0f conductive hearing 1loss
associated with OME appears to be a contributory factor
to delayed and deviant speech development for some
children.

In Chapter 7 the results are discussed with reference tob
the theoretical issues explbred in Chapter 3. The inter-
relationship between the physical condition and phonetic
and phonological development is examined. Natural
explanations are probosed for some aspects of the
results. It is concluded that the cleft palate condition
has consequences for both phonetic and phonological
development. It 1is contended that 1t 1is possible to
identify children who may subsequentiy experience
difficulty with speech development from their pre—épeeoh
vooalisatioﬁs. The implications of thgse findings for the
management of cleft'palate children are also discussed in

Chapter 7.



CHAPTER 2

PREVIOUS STUDIES OF THE BABBLING PATTERNS AND EARLY

SPEECH DEVELOPMENT OF CLEFT PALATE CHILDREN

Until recently there was a lack of studies of the pre-
speech patterns and early speech development of cleft
palate children. The early reports of Westlake &
Rutherford (1966) and Ross & Johnston (1978) both cite
Olsen's 1965 study of unoperated babies between the age
of five and thirty months of age. This study indicated a
delay 'in the onset of babbling and a tendency to
~articulate sounds using the"posterior part of the vocal
tract' rather than the lips and front of the tongue. On
the basis of Olsen's study, Vestlake & Rutherford <(op
cit) state that ‘some of the characteristics of later
cleft palate speech are discernible 1in the pre-speech
vocalisations of these children.'’

' One of the more recent studies was conducted by O'Gara &
Logemann (1988) in the United States. Thej analysed pre
and post-operative recordings of cleft palate children
aged between six and thirty six nmnﬁhs. There were *two
groups of children: the 'earlier/greater tissue' group
had a greater amount of palatal tissue and palate repair
was carried out prior to or at twelve months; the
'later/lesser tissue' group had less palatal tissue and,
therefore, a more extensive cleft of tﬂé palate. In this
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second group palate repair was delayed until after twelve
months. The results of this study indicated a
predominance of glottal articulations for both groups‘of
children. In the earlier/greater tissue group, however, a
decrease in glottal articulations and an increase in oral
stops and fricatives occurred sooner than for the second
group. Even though the mean age for.palate repair in the
first group was 9.3 months, their use of oral pPlosives
and fricatives post-operatively was much less than that
of normal children. 0O'Gara & Logemann <(op cit) suggest
that the delayed onset of more normal phonetic patterns
post-operatively 'may be governed by the structural
constraints present in the first months of life , despite
an intact learning system.'

Mousset & Trichet (1985> 1n France, carried out a
longitudinal study of the- acquisition of +the plosive
consonants [pl] [t]l] and [kl after palate repair. They
compared two groups of children who had undergone repair
at different ages (six and eighteen months). None of the
group who had their operation at eighteen months produced
plosives prior to palate repair and four months later
'only 67% of this group were using all three plosives. In
the group who were repaired at six nmnthé, 83% of the
children were using at 1least two of the plosivés at
eighteen months. _

Dorf & Curtin (¢1982) also studied two groups of children
who had ‘early' (prior to twelve months) and 'late'’
(after twelve months) repairs. They found a higher
incidence of ‘compensatory articulations (mid-dorsum

palatal stops, posterior nasal fricatives, velar
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fricatives, pharyngeal stops, pharyngeal fricatives, and
glottal stops)' in the group who had 1later bpaiatal
repair. In addition, they comment that there seems to be
a link between the child's pre-operative articulatory
ability and post-operative patterns. Two children in the
early repailr group who did use compensatofy articulations
post-operatively had already - developed these
articulations pre-operatively. Conversely, children in
the late repair group who did not develop compensatory
articulations had been reported to be extremely delayed
in their articulatory development pre-operatively.
Henningsson (1989) compared two studies of the babbling
and early speech development of cleft palate children. In
one study palatal repair was carried out at eighteen
months and in the other study, at twelve months. The
results of this comparison indicated that in both studies
there was a delay in phonetic development prior to palate
repair. Post-operatively, the children who had palate
repair at twelve months showed an increase in the quality
and quantity of babbling and moved towards more normal
phonetic patterns sooner than the children repaired at
" eighteen months. However, even the earlier repair group
continued to evidence delay in comparisdﬁ with normal
development.

Estrem & Broén (1989) investigated lexical choice in the
speech patterns of cleft palate children acquiring their
first fifty words. They examined the word-initial target
phonemes and the realisations of those phonemes used by
five cleft palafe and five normal children. The cleft
palate group ‘tended to target- more ‘'words with word-
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initial nasals, approximants and vowels ([+sonorantl

phonemes) and fewer words with word-initial étops,

fricatives and affricates ({-sonorant] phonemes)' than

the normal children. In addition, with regard to place of

articulation, the cleft palate children targeted more

word-initial consonants articulated ‘'at the periphery of
the vocal tract (({-coronall)‘, whereas the normal group
targeted more ‘'consonants articulated at the center of
the vocal tract ({+coronall)'. Estrem & Broen (op cit)
report that the same patterns occured 1in the speech
production of both groups. Within the cleft'palate group,
however, there were 1individual differences and the
authors acknowledge the possible influence of conductive
hearing loss, physical structure and timing of palatal
surgery.

These studies provide evidence that the cleft palate
child 1is at risk for abnormal and delayed phonetic
development. In addition, they suggest that earlier
repair facilitates earlier development of more normal

phonetic patterns post-operatively.

BABBLING PATTERNS AND THE RELATIONSHIP BEfWEEN BABBLING

AND SPEECH IN NORMAL DEVELOPMENT

Jakobson (1968) considered that babbling was produced
purely for pleasure and vocal play and that it was not
related to meaningful speech. This classic theory has now
been discredited by evidence from subsequent studles
which supports the view that babbling”is ‘an important
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prerequisite to future articulation development.' <(Mowrer
1680>. Furthermore, it has now been clearly established
that there 1is an almost isomorphic 1link between fhe
phonetic repertoire of babbling and the baéic sound
system of a child's language, whatever that language may
be (Oller, Vieman, Doyle & Ross 1975; Locke 1983).

Oller et al (1975) studied the babbling patterns of ten
children and found that the phonetic characteristics of
early meaningful speech could be found in the pre-speech
vocalisations of these children. Locke (1983) describes
how ‘'the infant's variegated ©babbling 1is intimately
related to his early speech patterns...' and illustrates
that +there are cross-linguistic tendencies 1in the
developmeﬁt of phonetic features. For example, 'there is
a tendency for stops to be acquired prior to fricatives.'
He states that 'it shou1d  be possible to predict the
patterns of a ©particular child speaker from his
articulatory patterns as a babbler.' It can therefore be
hypothesised that, if the same relationship exists in the
cleft palate population, that the early speech patterns
of cleft palate children will be related +to their
' babbling patterns.

The stages i1in the development of earlyA.vocalisation.
babbling patterns and early speech have been cléarly
outlined by Stark (1980, 1986)>, Oller (1980)>, Locke (1983)
and Roug, Landberg & Lundberg (1989). There is general
agreement that there are five major stages in the
development of babbling but as Roug et al (1989) point»
out there is some disagreement regarding the age of onset
and duration of each stage. They suggesé that this is due
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to differences in methodology and to individual variation
in the groups of subjects studied. In addition, és Stark
(1986> comments, there 1is considerable overlap between
the different stages of vocalisation development.

Stark (1086) describes in detail five stages covering the
period from birth to eighteen months, and relates the
child's vocal output to the anatomibal and physiological
changes which take place in the vocal tract as the child
grows and develops motor control. The first stage |is
‘reflexive vocalization' which occurs during the first
few weeks of 1life when the infant makes crying and
vegetative sounds. At about six weeks the infant enters
the 'cooing and laughter' stage when ‘'comfort' sounds are
produced, often in interactive situations. Stark (1986)
states +that +these sounds contain some consonantal
elements which are all prodﬁced at the back of the mouth
‘where the tongue and palate are most likely to resume
contact with one another during vocalic sound'. In the
‘vocal play (16-30 weeks)' stage longer segments are
produced and ‘'consonantal elements are now produced more
anteriorly in the mouth.' Non speech-like segments which
" Stark terms ‘primitive segment types"* are used
repetitively in a variety of different situﬁtions. At the
end of this third stage ‘mixed vocal play' occuré, in
which consonantal and vocalic eleménts.are used in longer
series of segments. In other respects, however, 'they do
not resemble syllables of adult speech in their
durational aspects or other articulatory features' (Stark
1680). Oller <(1980) describes this stage as ‘marginal
babbling' which occurs during his 'expanéion stage."'



Like Stark (1980,1986)>, Oller (1980) also describes five
stages in vocalisation development but he relates thém to
the sounds of speech and excludes non speech-like or
vegetative sounds. He fooqses on sounds which the infant
produces frequently, 1inferring <that +this indicates a
measure o0f control as opposed to accidental usage.
Stark's and Oller's five stages are bompi%mentary because
of the different emphasis each adopts to the study of
infant vocalisation. Oller's 'phonation' and 'GO0' stages
provide more information about the speechlike sounds used
during Stark's 'reflexive vocalisatlion' and ‘cooing and
laughter' stages. Oller describes the sounds in terms of
‘quasi-resonant nuclei - (QRND*' and ‘'fully resonant nucleil
(FRN>.' QRKs 'include normal phonation ...but do not seen
to involve any systematic contrast between opening and
closure of the vocal tract,'and do not make full use of
the vocal cavity as a resonating tube.' FRNs are vaowel-
like elements. In order to relate infant vocalisations to
speech Oller (1980) uses a metaphonological approach.
Oller ¢1986) 1llustrates how such an approach can be used
to bridge the gap between acoustic and auditory phonetic
analyses.

The timing aspects of babbling patterns begin’to resemble
speech more closely in stage four which Stark (1980)
terms 'reduﬁlioated babbling aﬂd Oller (1980) ‘'the
canonical stage'. It is at this stage that Oller (1986)
states that 'if the infant sounds are canonical and obey
all the restrictions of metaphonology, then transcription
can be performed with reasonable reliability and insight'
thus indicating that the infant has aéhieved a greater
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measure of phonetic skill and control. In this canonical
stage, sequences o0f consonant-vowel syllables- are
produced in which the same consonant is used in every
syllable. In addition, nopreduplicated utterances, often
containing a single consonant also feature in the child's
vocalisations (Oller,1980). In stage five which Stark
calls 'nonreduplicated babbling' and Oller, perhaps more
appropriately, ‘variegated babbling,* different
consonants and vowels are used within a sequence and
there are a éreater variety of different stress and
intonation patterns. It 1s during this stage that the
child's 'first words' begin to be identified by adults.

Roug et al (1989) studied the phonetic development of
four Swedish children from 0;1 to 1;5 and also report
five stages in the development of early vocalisations.
The first stage is termed ‘£he glottal stage' because of
the predominance of glottal articulations during this
period. The second stage which corresponds with Oller's
'GOO'stage' and with Stark's ‘'cooing and laughter' stage
(Oller 1980, Stark 1980) is the ‘velar/uvular stage'. In
this stage non-nasal supraglottal articulations which are
" 'typically velar/uvular voiced fricatives' occur (Roug et
al, op cit). The third stage described bsr Roug et al
(1989) 1is the ‘'vocalic stage' when infants are ﬁsing
‘relatively 1long vocalizations | with non-speech-like
intonation patterns resembling singing patterns rather
than speech.' They suggest that during this stage the
infant is exploring the sound sources of the vocal tract.
The fourth and fifth stages are the ‘'reduplicated
consonant babbling stage' and 'the vaf&egated consonant
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babbling stage' which are similar to both Stark's (1986)
and Oller's (1980) final two stages. In stage :four, ‘Roug
et al (1989) 1identify the sudden and stable onset ‘of
| ‘reduplicated babbling prime', which involves the use of
stop consonants and occurs between 0;6 and 0;11, .as ‘'a
major phonetic milestone'. Following comparison of fheir
own data with that of other studies including Oller
(1980)> and Stark <1980), Roug et al (op cit) tentatively
conclude that there is a universal course of phonetic
development in babbling during the first year of 1life.

Locke (1983) discusses in detail, with reference to his
own and other studies, the relationship between pre-
speech patterns and phonological development. He
~considers 'phonological development to be a continuous
process whose beginnings predate the child's first words'
and describes three stagesv in the development of the
child's phonological syste‘m. In the 'pragmatic stage' the
child 1learns:' that vocalisation can convey mnessages to
others; a scream, for example, can attract an adult's
attention. Then in the ‘'cognitive' stage which begins at
about 12 months, the child realises that particular
" phonetic combinations have meaning and he begins to use
his first words. These are based on the dsame phonetic
inventory as his most recent pre—speech babbling
patterns. In the third ‘'systemic étage' further phonetic
development occurs and ‘the child's system moves in the
direction of the adult system 1in ways 1t would not be
expected to without enviroinmental stimulation.' During
this stage the c;hild begins to use consonants which were
not present in his pre-speech inventory 'and decreases his



use of those, such as glottal stops, which are not
required in the 1language of his environmenf. At this
stage, therefore, it might be expected that a cléft
palate child with an efficient velopharyngeal mechanism
would move towards a pattern of more normal phonological

development.

NORMAL PHONETIC AND PHONOLOGICAL DEVELOPMENT

It is during the 'cognitive stage' described by Locke
(1983) that a child gradually develops a vocabulary of
single words. The child's first words usually consist of
simple CV and VC structures with some CVC forms occurring
during the first fifty words <(Ingram 1976,1989). During
the child's acquisition of ﬁis/her first fifty words, the
speech production system is essentially word based. 'Each
word is phonetically related to its adult model, but has
a "life of its own", in terms of 1ts phonetic variants
and the progressive changes 1n 1its pronunciation'
(Grunwell 1981). There 1is considerable variability in the
" production of the same and different words and as Leonard
et al (1980) observed ‘children's use of sounds often
varied with +the lexical item beilng produced'. Ihgram
(1986) commev‘nts on the frequent bccurrence of homonyms
which are identical realisations used by the child for
several different adult target words. Because of the
variability in consonant usage which may change from word
to word, Ferguéon & Farwell (1975) comment that more
traditional systems of consonant ahalysis are not



sufficiently sensitive. Some studies of this stage of
development have, therefore, employed lexical 'tree
analysis (Ferguson & Farwell 1975, Shibamoto & Olmsted
1978, Leonard, Newhoff & Mesalam 1980).

Using the word as the framework for analysis, Ferguson &
Farwell (op.cit) constructed °‘phone classes' from words
with the same word initial phone‘ or set of wvariant
phones. ‘Phone trees' were then created from the phone
classes used by the «child at different recording
sessions. This analysis was applied to the data of three
children and the results revealed overall trends and
individual differences in consonant usage. In addition
the words used by the children indicated that there was
individual 1lexical selectivity. Shibamoto & Olmsted
(1978) extended the analysis used by Ferguson & Farwell
(1975) to include within-wafd consonants. The results of
this investigation led the authors to hypothesise that
‘lexical selectivity operates on the first phone to
determine whether the child will attempt the word or not;
thereafter phonological rather "than 1lexical processes
shape the reminder of the word'. Common trends with
considerable variation in the production of word-initial
consonants 1is also reported by Leonard et él (1980>. In
comparing their results with those reported for éther
studies the ﬁuthors comnment that ;particular phones are
reflected in the eafly speech of most if not all young
English-speaking children, other phones tend to be used
by only a small percgntage of children, and still other
phones may not be reflected in the early speech of any

o

child."’



Grunwell (1981) compares the initial consonants used in
the first fifty words of the children investig#ted iﬁ the
three studies described above. This comparison highlights
the individual variability and also indicates common
features. Grunwell (op cit) suggests that 1t 1is
appropriate 'to describe the phonology of the first fifty
words as the stage at which éystemic phonological
development is incipient.' Ingram (1989) suggests that
there are three patterns of sound development during the
child's early word acquisition:- ‘(1) lexical, 1i.e. a
sound only found in a single word, (2) gradual, i.e. a
sound spreading gradually to more and more words and, (3)
abrupt, 1.e. a sound shows a sudden occurrence in several
words.' Furthermore, he proposes that the sounds included
first in the child's ‘'basic' set are ‘'phonologically more
prominent' than those acquiréd later.

During the child's acquisition of his/her first fifty
words, therefore, 'the phonetic inventory is small, with
some basic segments as well as individual variation'
(Ingram 1976,1989). In addition the word appears to play
an important part in this stage of development and as
" Ingram (1976) states 'the child does not seem to have a
productive sound system'.

The 'systemic stage' (Locke 1983> beg;ns at about 1;6—2;0
after the child has acquired a bﬁsiq vocabulary of at
least fifty words. Ingram (1989) describes the rapid
increase in vocabulary at this age as a milestone which
‘suggests that a significant change in phonological
organization has taken place.' It 1is during this stage
that the child begins to use perceptdal and cognitive
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information to establish the ‘'rules' of his phonological
system. As Grunwell <1981) points out, this is‘an active
process on the part of the child. In addition, Ingrém
(1986) 1{llustrates that some children have individual
phonological preferences. During the gradual development
of the child's phonological system, phonological
simplifying processes are evidenced (Ingram 1986,
Grunwell 1987a). These processes are used by the child to
simplify the phonological units of the adult
pronuncilation system. Grunwell <(op cit)> describes two
types of simplification processes and ©provides a
‘chronology of phonological processes' based on her own
and other studies. . Structural simplifications are
'simplification in the structure of phonological units,
words or syllables,..', for example Final Consonant
Deletion. Systemic simplificétions are ‘'simplification in
the system of contrasts', for example Stopping, when
plosive consonants are used to reallse fricative targets.
During phonological development these processes are
gradually modified and eventually disappear 1leading to
more adult-like pronunciation patterns (Grunwell 1987a).

' With regard to the development of the child's contrastive
system, there are gradual changes as ne@ sounds are
introduced into thé system enabling tbe child to use new
contrasts. Gfunwell (1981)> comparés data from previous
studies which investigated the development of correct
consonant pronunciations. Despite some differences in the
methodology employed in these studles 1t is evident that‘
there 1s a similar developmental sequence. Grunwell
(1987a) uses this developmental inform&%ian to construct



a profile of the development of the child's
pronunciation system of consonants but emphaéises “that
this should be interpreted flexibly in order to account
for the fact that ‘'children tend to follow somewhat
idiosyncratic routes in developing their phonological
systems.' Ingram (1976) also highlights the coésiderable
individual variation between children with regard to
their acquisition of different sounds. Grunwell
(1985, 1987a> combines the ©profile of +the child's
consonant development with the chronology of phonological
processes in order to construct a profile of phonological
development which can be used as a ‘'Developmental
Assessment' (Grunwell 1985). This is a clinically useful
tool which ocutlines six stages of development from Stage
I €0;9-1;6> to Stage VII (4;6<).

It 1s evident, therefore; that although there are
individual differences, nﬁrmal children follow a similar
sequence in phonetic and phonological development. It
might be expected that cleft palate children would follow
a similar path of development once the operation to

repair the palate has provided them with an intact intra-

" oral mechanism.

~

PREVIOUS STUbIES OF THE SPEECH PATTERNS OF CLEFT PALATE

CHILDREN

In regard to studies of the speech 0f children with cleft
lip and palate, the focus 1in the past has been on
phonetic rather +than phonological abiiities and these



studies have usually been conducted when ‘the children
were at least 3;0. For example, McVWilliams .& IMusérave
(1971> point out that the ‘articulatory ability' of
children with clefts ‘lags behind that of children who
have acquired speech skills at an earlier stage.'
Fletcher (1978) reports scores on the Iowa Pressure
Articulation Test for 70 children aéed 5 to 15 years for
whom he Jjudged velopharyngeal function to be normal or
nearly normal. The average score was similar to the test
norm for age 3;5.

Deviant phonetic patterns have also been reported. Bzoch
(1979) and Morris (1979) both describe the predominance
of glottal stop articulation, the use of pharyngeal
fricatives and the lack of normal plosives and
fricatives. Both authorities attribute these
characteristics to velo-pﬁaryngeal insufficiency or
abnormal learned motor patterns. Bzoch (op cit) comments
that the abnormal learned motor patterns can Dbe
identified 'as early as ?&gars of age...' Edwards (1980)111
polnts out that there 1is a tendency for some cleft palate
children to articulate sounds further back in the mouth
"than is normal, ‘'diminished use of the tongue tip' and
also 1lateral realisation of /s/. Laterﬁlisation and
palatalisation of alveolar phonemes have been associated
with dental and occlusal abnormalitie§ (Foster & Greene
1960, Albery & Hathorn 1985). Foster & Greene (op cit)
found a high incidence of lateralisation of /s/ 1in
children with lip and palate clefts. More recently Albery
& Hathorn (1985) found a high incidence of lateralisation
and/or palatalisation of /s/, /z/, /%/ and /d/ 1in a
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similar group of children, with no occurrence of these
features in a group of children with clefts of'the pélate
only. Close to the target sounds in terms of manner,
these deviations are primarily phonetic, do not generally
affect intelligibility and-therefore do not have the same
implications as a preponderance of glottal stops and
pharyngeal fricatives in speech.

McWilliams, Morris & Shelton (1984) in an extensive
review of the 1literature, illustrate the high risk of
disordered articulation for cleft palate children and the
Occurrence of improvement with age, especially in the
articulation of Plosives and fricatives. They also point
out the considerable variability between individual cleft
palate children in the extent and nature of their speech
Sound errors and conclude that they are a heterogeneous
pPopulation in this respect.

Riski & Delong (1984) ‘in a 1longitudinal study which
1nvestigated the articulation development of 108 children
from 3;0 to 8;0 years of age, also conclude that children
with palatal clefts are a heterogenous group. In addition
they demonstrate that children with clefts of the lip
Only constitute a homogezéys group which evidences normal
articulation development. In this study it Qas found that
Cchildren with more extensive clefts tended to evidence
poorer articulation skills but for all cleft types there
Was improvement with age. Both age and type of cleft were
Statistically significant. Vith regard ta the
heterogenous nature of the cleft palate group the authors

Comment ‘although articulation skills of cleft palate

children are generally deficient........some cleft palate
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individuals follow almost . normal articulation skili
development.' | |
Ingram (1976) demonstrates by analysing data from
previous studies of cleft palate speech that there are
patterns 1i.e. systematic processes in this type of
disordered speech. Following Ingram's 1lead, reports
employing phonological techniques in-the investigation of
cleft palate children's speech, have begun to appear in
the literature. (Broen, Felsenfeld & Kittleson—-Bacon
1986; Hodson, Chin, Redmond & Simpson 1983; Lynch, Fox &
Brookshire 1983). Crystal (1981) highlights the need to
investigate the speech of cleft palate children using
phonological as well as phonetic analyses in order to
determine the extent and nature of any deviance or delay
and whether these result primarily from phonetic or
phonological bases. As GrunQell (1987> comments 'After
all a child with a repaired cleft 1s developing a
phonological system as well as coping with and
compensating for the effects of the organic
malformation.' McVWilliams et al (1984) also comment on
how information about the child's phonological systen
helps in clinical speech therapy management. Grunwell &
Dive (1988) demonstrate how a combined articulatory and
phonological approach to therapy ‘facilitates ‘\the
reorganisation and expansion of previously static
phonological systems,' sometimes 1in spite of persisting
articulatory disabilities, sometimes accompanied Dby
improvements in articulatory abilities.'

Broen et al (1986) illustrate how phonological analysis
helped to identify, at the age of 2;6, cﬁ;ldren requiring
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secondary surgery for velopharyngeal insufficiency. Of
their subjects, the children who required. secoﬁdary
surgery showed considerable variability in their
production of target phonemes and a higher use of ‘'[+
sonorant] substitutions for oral stop consonants*' than a
group of children who did not require secondary surgery
and a group of normal children. ‘Lynch et al <1983
studied two children between the ages of 2;5 and 3;1 with
follow up at 5;0 and 7;0 years. They found differences in
the children's developing phonological systems. For one
subject, phonological analysis revealed the
characteristicse of developmental delay rather <than
deviation, whereas in the other subject deviant
characteristics of ‘'structural inadequacy' were detected.
Both of these subjects and those 1in Broen et al's (1986)
non surgical group differed from normal subjects with
regard to phonetic development.

The deviant and delayed phonetic and phonological
development highlighted in these studies and the abnormal
phonetic patterns in the babbling of cleft palate
children, suggests that a relationship between pre-speech
‘'vocalisations and later speech patterns in this
population has already been evidenced. There.is. however,
a need for further longitudinal studies to 1nvest£gate
how the phonétic patterns of babbling develop into the

phonetic and phonological patterns of meaningful speech

in the cleft palate population.
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THE EFFECTS OF OTITIS MEDIA VITH EFFUSION ON SPEECH

DEVELOPMENT

Otitis media is an inflammation of the middle ear and 1s
the major cause of hearing loss in childhood with up to
70% of all children having at least one episode (Teele,
Klein & Rosner 1984). Bamford & Sauﬁders (1985) describe
it as 'an accumulation of fluid in the middle ear as a
result of a failure of the ventilating function of the
eustachian tube.' The fluid is described as effusion and
varies in consistency from thin and watery (serous) to
thick, mucus-like (mucoid) to pus-like (purulent). Otitis
media may be an acute condition but i1if middle ear
effusion persists after three months it becomes chronic
(Bluestone & Klein 1988).

Friel-Patti & Finitzo (1990; comment that ‘'Otitis media
is a disease that varies dally along a continuum.' The
fluid in the middle ear generally results in a variable
conductive hearing 1loss. As the volume of air in the
middle ear decreases the eardrum stiffens and becomes
less sensitive +to 1low frequency sound. The. hearing
threshold deteriorates further as the air is completely
replaced by fluid and affects the perception of sound
across all frequencies (Bamford & Saunders 1985).\ The
fluctuating nature of the hearing 1bss_in early life has
implications for speééh and language development and may
have a greater adverse effect than a comparable or worse
sensorineural deficit which produces a constant hearing
loss. Bamford & Saunders (op cit) describe how even a
mild conductive hearing loss can cause hifficulties for



young children acquiring speech and language skills. Ih
addition they comment that a similar conductive.loés_in
adults does not markedly affect their speech
discrimination because of their ability to adopt
compensatory strategies.

Episodes of OME may be treated using antibiotics to
control infection. In addition some.medical practitioners
prescribe nasal decongestants. When there is chronic OME
surgical intervention is usually indicated. This involves
myringotomy and the insertion of grommets <(also termed
tubes or tympanostomy tubes). (See Paradise (1980) and
McWilliams et al <(1984) regarding medical and surgical
treatment of OME). For children with cleft palate (see
further below) grommets may be inserted at the time of
the operation to repailr the palate,

In the literature there is éeneral agreement that there
is a link between recurrent episodes of otitis media with
effusion (OME) resulting in conductive hearing loss and
speech and language delay but the precise nature of this
association has not been established. As Ventry (1980
comments 'A careful evaluation of the published research
‘on the relationship between conductive hearing impairment
and language and learning difficulties suggests that the
relationship has been poorly documented, \that
methodologicai flaws have contaminated the data and
confounded the repofted results.' Acknowledging these
flaws, Bamford & Saunders (1985) review the findings of a
number of different types of study and conclude. that
*There 1is sufficient evidence to consider a c¢hild who
repeatedly has periods of otitis medla a; a high risk for



language delay.' Hall & Hill (1986) present ten case
studies which suggest that for some children OME can have
a devastating effect on language development, whereas for
others the effect 1is negligible. Hall & Hill <(op cit)
suggest that these differencés may be accounted for by
five variables which are: age of onset, duration of
episodes of OME, the severity of the hearing 1loss,
intrinsic qualities 1in the <c¢child and the <child's
environment. In a prospective study Friel-Patti & Finitzo
(1987) suggest that OME may be a contributory rather than
a causal factor to language delay.

Vith regard to speech production, there are a number of
studies which report a delay in articulation development
for children with histories of OME (Holm & Kunze 1969;
Needleman 1977; Silva, Kirkland, Simpson, Stewart &
Williams 19082; Shriberg & Smith 1983). However few
studies identify the speech characteristics evidenced in
this delay. One exception is Shriberg & Smith (1983> who
report two sound changes. In ‘'Change I' word-initial
consonants are deleted or realised as glottal plosives or
fricatives; and 1in ‘Change 1II' nasal consonants are
realised as other nasals, partially denasalised, realised
as plosives or accompanied by an 'epithentic siop.' These
changes ' are not, however, evidenced i1in other studies
(Bishop & Edmundson 1986, Paden, Novak & Beiter 1987). It
is noteworthy that °‘'Change 1* 1is similaf to the pattern
of glottal articulation that has been reported in studies
of the speech patterns of cleft palate children (Bzoch

1979, Morris 1979).



Paden et al (op cit) studied children with OME who were
under three years of age in order to determiné factors
which might identify which children would subsequemtly
require phonological therapy. They identified three areas
which, in combination, were good predictors of 1later
phonological difficuity. These areas were low scores in
relation to age for the ‘production.of velars, liquids
and post-vocalic singleton obstruents, along with
elevated thresholds at 500Hz and a history of early onset
and late remission of OME..' It is evident, therefore,
that although the precise nature of the relationship
between OME and speech and language difficulties has not
been established, children who suffer from frequent
episodes of OME early in life are“at risk.

It has long been established that there is a very high
incidence of middle ear disease associated with palatal
clefts (Paradise, Bluestone & Felder 1969, Heller 1979,
Lencione 1980, McVilliams et al 1984, Maw 19086).
McWilliams et al (op cit) comment that OME is universal
in infancy and persists in an estimated 50% of older
children and adults. In a recent prospective study by
Robinson, Lodge, Jones, Valker & Grant (1990) the
presence of OME prior to palate repair was 6onfirmed in
93% of children aged between 0;2 and 1;6 with minimal
improvement océurring post—operativély. In addition the
authors found that the condition persisted in children up
to 4;0 years of age and that there was no evidence to
suggest that age at repair or type of cleft were

influencing factors.
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Because of the presence of many of the variables cited by
Hall & Hill (1986, see above) especially the early age of
onset and the persistence of OME, cleft palate childrén
are obviously "at risk" for conductive hearing problemns.
In addition, as described aSove, they are also "at risk"
for deviant and delayed phonetic and phonological
development. It is possible, therefore, that in cleft
palate children the presence of fluctuating hearing loss
assocliated with OME will combine with other etiological
factors and may lead to more severe speech problems. In
view of the high risk for conductive hearing loss and its
possible sequelae for speech development, early
intervention and aggressive management of ear problems in
children with cleft palate 1is generally recomﬁended
(Heller 1979, Paradise 1980, McWilliams et al 1984)>. This
recommendation i1s supported by the findings of a study
undertaken by Hubbard, Paradise, McVilliams, Elster &
Taylor (1985). They investigated articulation development
in two groups of cleft palate children who were treated
for OME at different centres. The group which received
more aggressive management and earlier treatment of OME
were found to have significantly better articulation than
the group which received later treatment and more
conservative management. Unfortunately Hubbard et al ‘(op
cit) do not describe the differenceé in articulation
between the two groups as the analyéis was based on

correct/incorrect consonant production.



This literature review has confirmed that there is a need
for further 1longitudinal studies of the pfe-speéch
vocalisations and speech development of cleft palate
children. In order to 1investigate the relationship
between the physical defect-and phonetic and phonological
patterns, it 1is necessary to commence data collection
during the pre-speech stage of development. In additionm,
in view of the increased risk of OME for cleft palate
children, hearing and middle-ear status needs to be

carefully monitored.
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CHAPTER 3

The child born with a cleft palate has a structural
defect which, in advanced countries, is routinely
surgically repaired, usually 1in early childhood. This
type of treatment, however, does not completely overcome
the consequences of the original physical disablility
which {involves important anatomical and physiological
aspects of the speech production mechanism. Under normal
circumstances, the child will be in an environment which
should provide opportunities for normal development and
maturation and will, therefore, learn to ‘speak' but may
encounter difficulties associated with the structural
defect. The aim of this study 1is to investigate speech
development in a small population of such children. It
has been observed that some children with cleft palate
develop normal speech patterns whilst others experience
considerable difficulties. Although this 1is a sma;l scale
study, it is hoped to discover information relating to
that observation.

As indicated in Chapter 1, the original impetus for this
study arose from the statement made by Crystal <(1981)
regarding the need to 1investigate the relationship
between the phonetic and phonological aspects of cleft
palate speech. Hewlett (1990) also highlights the need to
address the relationship between ‘' phonological
representation and phonetic implementatién' in order to
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explain speech disorders arising from structural-
anomalies. Hewlett (fop cit) proposes .that * speech
disorders associated with structural anomalies occur at
the lowest level of his model of speech production, that
is at the Vocal Tract Shaée/Movements level but that
these may result in compensatory strategies at a higher
level in 'the intact remainder of the speech production
system'. There 1s, therefore, +the possibility of an
unimpaired phonology underlying a ©primary phonetic
disorder. Although this may be applicable to some types
of speech disorder associated with cleft palate, for
example where there 1s velopharyngeal incompetence, 1t
seems insufficiently farfreaching to deso;ibe some of the
different and more complex difficulties. As Grunwell
(188> stresses it is important to address 'the
possibility that 1in the developmental ©process the
inadequacies of a deficient or inefficient phonetic
mechanism may impact upon the nature of the knowledge
acquired at the phonological level.' There is, therefore,
a need to address these 1issues from a developmental
perspective.

This study begins at the pre-speech stage in érder to
investigate the relationship between the physical defect
and the development of phonetic and phonological patterns
in cleft palate children. If there are 1identifiable
characteristics in the pre-speech vocalisations of cleft
palate children which differ from  known normal
characteristics, they could arguably'be attributed to the
physical defect and assoclated factors. If the same
phonetic patterns are subsequently found in the speech



(i.é. phonologically structured utterances) of these
children, it could be concluded that they were physioally
based and indicative of phonetic rather than phonological
deviance. Furthermore, 1f these phonetic restrictions
give rise to abnormal phdnoiogical patterns, it could be
inferred that phonetic deviance has the potentiél to
influence subsequent phonological development in cleft
palate children. In other words, a secondary phonological
disorder may result from a primary phonetic deviance

arising from the physical defect.

In the pre-operative stage, when the child has an open

palatal cleft, the vocalisations which the child is able
to produce will be different from thbse employed by
normal children, because of the physical limitations. The
cleft palate child 1is unable to achieve the intra-oral
pressure required to articulate obstruents, particularly
pPlosives, In addition, piace of articulation may be
affected because the part of the palate which the tongue
- needs to articulate égainst is apparently missing. It can

be hypothesised, therefore, that there will be phonetic

deviance in the pre-operative pre-speech vocalisations of

cleft palate children as a result of the structural

abnormality.

As described above in Chapter 2, in studies of normal

Children a 1link between the phonetic repertoire of
babbling and the basic sound system of a child's
language, has been clearly established. <Oller et al

1975; Locke 1983). It can be hypothesised that this

relationship would also exist in the cleft palate

PUPUIatiun.

Therefore, if abnormal phonetic
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ch&facteristics are found to exist in tbe pre-speech
vocalisations of cleft palate children, they might a;eo
be expected to be present in their early speech patterns.
In addition if the same phonetic characteristics persist
and are similar to those réported for older cleft palate
children's speech patterns, it can be argued that later

speech patterns .can be predicted from pre-speech

vocallsations.

Such a finding would have important implications for

therapeutic management and early intervention. Children
who require intensive speech therapy could be identified
in the pre-speech stage of development so that programmes

of intervention could be implemented at a very early

stage, possibly preventing secondary problems and the

establishment of abnormal habitual articulatory patterns.
Evidence of phonetic patterns'indicating that the intra-
oral mechanism is inadequate for the production of normal
speech would also help in the early identification of
children requiring secondary surgery for velopharyngeal
insufficiency. (1.e. a rehabilitative operation to

provide +the «child with an efficient velopharyngeal

mechanism, which 1is essential for the normal production

of plosive and fricative consonants).

If the children's phonetic inventories show deviant

characteristics prior to the operation to repair the

palate but progressively move towards more normal

Patterns post-operatively, it could be inferred that the

Operation in providing an intact oral mechanism has

facilitated

progressively more normal prhonetic

development. The child is, therefore, able to articulate



sounds such as plosives which it can be assumed were
impossible pre-operatively due to insufficient intra oral
pressure. Given such a pattern of progressively normﬁl
phonetic development i1t could be predicted that there
would subsequently be normél phonological development.
However, as a result of the physical defect there may be
a delay in phonetic development which could cause a
further delay 1in +the establishment of +the child's
phonological system.

If there i1s different or abnormal development post-—
operatively this may be manifested in different ways.
Phonetic deviance may occur without a phonological
consequence which means that the child is able to signal
meaning differences even though phonetic realisation is
abnormal. There may, for example, be unusual fricative
realisations such as the palatalisation or lateralisation
of alveolar fricatives. Phonetic deviance may, however,
have implications for phonological development. Given the
possibility that phonetic inadequacies may be present, it
might be expected that phonological development may also
be deviant and subsequently, because of +the phonetic
restrictions, may mirror phonetic development. When there
are abnormal phonetic patterns, for example, these may
give rise to unusual phonological processes such as
Backing, when there is a lack of consonénts which involve
the use of the tip and front of the tongue in the
phonetic inventory. Vhen the child 1s unable to produce,
or is not yet producing the sounds required to make
specific phonoloéical contrasts, he will not be capable

of signalling differences in meaning. "The underlying
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phoﬁetic deviance in leading to unintelligible speech
results in ineffective communication on the park of ﬁhe
child, who thus cannot be responded to normally by his
peers and the adults in his environment. This will,
therefore, inhibit and impo;erish the child's experience
of communication and may lead to general restrictions and
delay in 1linguistic- development. 'In this instance
persisting phonetic deviance may result in restricted and
deviant phonological development.

If developmentally abnormal patterns are detected in the
speech of cleft palate children, it 1s important to
establish whether there are natural explanations for them
(Harris & Cottam 1985). In cases where the child |is
unable to achieve intra-oral pressure for the production
of obstruent consonants  because of velopharyngeal
insufficiency, the link between the

speech

characterisitcs and the natural explanation appears

relatively straightforward. However some cleft palate

children who evidénce similar characteristics

are
subsequently found to have competent velopharyngeal
sphincters. It would seemn, therefore, that the

relationship between the potential of the articulatory

mechanism and the way in which the child‘ learns to

Organise and automate phonological knowledge needs to be
considered. The question needs to be asked regarding

whether the impaired mechanism impairs phonological

learning.

Another factor which is known to be present during the

pPeriod of speech development for many cleft palate

children 1s the possibilty of recurrent periods of
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heafing loss due to otitis media. As discussed in Chapter
2, this type of hearing loss can adversely affect ﬁhe
child's auditory skills and may result in deviant or
delayed phonetic and phonological development. If there
are frequent episodes of '£earing loss 1in these cleft
palate children in addition to phonetic deviance. it can
be predicted +that the combination of auditory and
physicél factors will lead *to more severe patterns of

deviant and delayed speech development.

In order to address these theoretical issues 1t was
decided to undertake a longitudinal investigation 1into
the phonetic and phonological development of a small
population of cleft palate children, commencing at the
pre—-speech stage prior to palate repair. The
investigation conmprises two studies. In Study 1 five
subjects were recorded immediately prior to the operation

to repair the palate, six to eight weeks post-

operatively, six months after the second recording and

then at about 2;6. Susequent recordings were made at six-

monthly intervals until 4;0 or 4;6. In Study ‘2 three

8ubjects were recorded at the same intervals for Study 1

until <the +third recording <(at. 1;6 for these three

SUbJeqts). An increased number of data collection paoints
was established between 1;6 and 3;0 Qith recordings at
three—monthly intervals. From 3;0 recordings were made at
six—monthly intervals until 4;0 or 4;6.The aims of both
Study 1 ang Study 2 were to compare the results fronm

different

recordings . longitudinally, with patterns

- Feported for other cleft palate populations and with
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patterns of normal development, using data available 1ﬁ
the 1literature, in order +to address the %ollowing
issues: -

1. To determine the existence of any abnormal phonetic
patterns and whether tho;e detected 1n pre-speech
vocalisations were also present in the bhildren's first
words and later grammatically structured utterances.

2. To determine the relationship between phonetic and
phonological patterns in the children's speech.

3. To determine the extent and nature of any delay in
development and whether such a delay could be attributed
to physical, phonetic or phonological factors.

4. To determine whether there were common tendencles
and/or individual variation in the phonetic and

phonological development of the children.

A fifth issue addressed in Study 2 was:-—

To determine whether there is a critical point in
development when it is possible to identify children who
will subsequently experience difficulty in developing

phonology as opposed to those whose system apparently

develops spontaneously.



CHAPTER 4

METHODOLOGY

In order to investigate thé relationships between the
physical defect and phonetic and phonological patterns in
the speech of children with cleft lip-and palate, 1t was
decided to begin recording the children at the pre-speech
stage and to make a longitudinal study of the changes in

vocalisation and speech through to the age of 4;6. The

first recording was made prior to the operation to repair

the palate (in this population palate repailr was usually

carried out at some time between about 0;9 and 1;0) 1in

order to establish a Dbaseline. A pllot study was

undertaken to determine the most practicadble time for

resuming data collection post-operatively. The pilot

study, <(which 1is described in detail in Grunwell &

Russell 1987 - see Appendix I), investigated the effects

of palatal surgery on pre-speech vocalisations,

established a data collection protocol and evaluated the

analytical framework devised to’ classify the

vocalisations. The results of this pllot study indicate

that the operation had an appreciable effébt on the

children's vocalisations for a limited time. In addition

the method of data collection proved to be practicable

and the analytical procedures employed provided

appropriate quantitative and descriptive classification

Systems for pre-speech vocalisations (Grunwell & Russell
1087,
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A second pilot study was undertaken in order to make a
preliminary investigation of some of the th;oretiéal
issues outlined above in Chapter 3, and to establish data
collection and analytical procedures for the speech part
of the longitudinal study (drunwell & Russell 1988 - see
Appendix II>. The study was designed to describé the
phonetic patterns of the pre-speech voéalisations and the
phonetic and phonological patterns of the children's
speech, This study which investigated data from two
children was replicated with three further children and
is incorporated into Study 1 which is described below. In
addition Study 2 1investigated another three children
using the same methodology as Study 1 but with an
increased number of data collection points and additional

analysis between 1;6 and 2;6.

SUBJECTS

Eight subjects were selected from a clinical population

for which the author has responsibility. Five were

included in Study 1 and three in Study 2. Because of the

detailed nature of the investigation the popdlation was

deliberately constrained to a small number of children.

Study 1

AU (female) originally presented with a cleft of the

Secondary palate which was repaired at 0;11. The cleft

ot
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was described as long but not broad and the nasal septum
was not visible. |

AB (male) also presented with a cleft of the secondary
palate which was repaired at 0;10. The cleft was
described as narrow but loné and extended well into the
hard palate. The nasal septum was visible‘in the anterior
part of the cleft.

DD (male) presented with a bilateral cleft of the primary
and secondary palates. The primary palate cleft was more
extensive on the right with only a minor defect in the
lip and a notch in the alveolus on the left. It appeared,
therefore, more 1like a right unilateral cleft of the
primary palate. The lip was due to be repaired at 0;4 but
as DD had an upper respiratory tract infection at that
time the operation had to be postponed until 0;7. The
palate was repaired at 1;0.

SB (female) presented with a right unilateral complete
cleft of the primary and secondary palates. The lip was
repaired at 0;4 and the palate at 0;11. Unfortunately,
immediately following palate repair, this subject was ill
with gastro-enteritis and there was some dehiscence of
the posterior palatal muscles. Anteriorly, <the muscles
appeared to be well united but the uvular pért of the
palate separated as the palate lifted. Technically this
should not, and probably in fact did not, dimpair
velopharyngeal closure. A further repair to correct this
was carried out when the subject was 2;7. SB also had a
small anterior fistula just behind the alveolus.

FS (male) presen£ed with a bilateral cleft of the primary
palate and a complete extensive cleft of the secondary

_39_



palnfe. The lip was repaired at 0;5 and the palate at
1;2. The operation to repalr the secondary pal%te was
delayed because of the size of the cleft. The surgeon was
anticipating the possibility of further growfh of the

palatal shelves prior to palate repair.

Study 2

PJ (male) presented with a left unilateral complete cleft

of +the primary and secondary palates. The 1lip was

repaired at 0;3 and the palate at 0;9.
JA <(female) presented with a cleft of the secondary
palate which was repaired at 0;9. The cleft was described

as quite broad and the nasal septum was exposed. This

subject was fitted with an intra-oral appliance in order
to protect the septum during 'feeding and to encourage

growth of the palatal shelves. The appliance was fitted

by the orthodontist in the first few days of life and was

worn up until the time of the operation to repair the
palate.

AC (male) presented with a unilateral complete cleft of
the primary and secondary palates and the nasal septum

was exposed., The lip was repaired . at 0;4 and the palate
at 0;9...

~

In total, therefore, there were three subjects who had

clefts of the palate only (CP> and five who had clefts of

the 1lip and palate (CLP>. All the CLP subjects had pre-—

surgical orthodontic treatment prior to lip repair. This

involved the use of an intra-oral appliance and external
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strapping <(Foster 19080, Gormnall, Bryan Jones & FMsseli
1690, Russell 1989). All the children are from ﬁngliéh
speaking backgrounds and have caring and responsive
parents. Apart from the cleft palate there were no other
known physical or neurologiﬁal factors affecting the
children's development. However, as discﬁssed in Chépter
2, it 1s well known that children with oro-facial clefts
are prone to middle ear disease and conductive hearing
problems and this issue had to be addressed in both
studies. The subjects all received routine audiometric
screening tests, including middle-ear impedance
measurements and regular otological examinations. Any
occurrence of OME and treatment for this condition was
documented and 1is included at the appropriate point in
the results below (Chapters 5 and 6). |

The speech and language Pprogress of all the subjects was
reviewed regularly by the author. Subjects AB, SB and PJ
required some direct speech therapy intervention and this

is described in the results below (Chapters 5 and 6).

PROCEDURE
Pre—speech vocalisations

The same procedure for data collection> of pre-speech
vocalisations was followed in both Study 1 and Study 2.
Audiotape recordings were collected using a Sony TC-DSM
portable stereo cassette recorder with a Sony F99T stereo
microphgne. The pre-speech recordings were' made for the
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most part in the subjects' own homes, although some took
place in the speech therapy clinic. Recordings 1 and 2
were 1in two parts. The first part lasted a nunimum‘of
five minutes (usually at least ten minutes) and provided
a sample of +the child's ;ocalisations during play.
Parents were permitted to co-operate in Play but were
requested not to respond vocally. The second part of the
recording also lasted a minimum of five minutes and
sampled parent-child interaction. In recording 3 the
parent usually participated throughout as it was found
that this encouraged the child to vocalise. The parent
was Instructed to converse with the child in their usual
manner but not to interrupt the child during
vocalisation. Recording 3 was a minimum of ten minutes
long and was usually at least thirty minutes.

Recording 1 (R1)> took place 1in the week prior to the
palate operation. The second recording (R2) was made six
to eight weeks after the operation when, as established
in the first pilot study <(Grunwell & Russell 1987 - see
Appendix I>, the operation had ceased to have an effect
:on the child's vocalisations. Recording 3 (R3) was made
six months after RZ2 when the children were about 1;8 and

the parents reported that they . could identify some

~

meaningful utterances.

Study 1 - Speech

In Study 1 the fourth recording (R4) was made between 2;0
and 2;6 when the parents reported that the children had a
vocabulary of at least fifty words and were begining to



put words together. In R4, which was at least thirty
minutes long, the child's speech during play, loéking at
pictures and 1in conversation with the parent wﬁs
recorded.

In the second pillot study (G;unwell & Russell 1088, see
Appendix II> the fifth and final recordiﬁg took place at
3;6.‘However, as a result of that study, it was decided
that a recording at 3;0 was required and +that data
collection should continue at six monthly intervals until
4;0 or 4;6, In Study 1, therefore, R4l took place at 3;0.
There 1s, however, no recording at 3;0 for subjects SB
and FS who were included in the second pilot study
(Grunwell & Russell 1988) and who were, therefore, over
3;6 when the decision to make a 3;0 year recording was
made.

At R41 (3;0) the recording was at least thirty minutes in
length. Where possible a sample of speech was elicited
using PACS Pictures (Grunwell 1987b). VWhen the child was
unable or unwilling to comply with this, the procedure
described above for R4, was adopted.

ﬁ For subsequent recordings, which were all at least thirty
minutes long, a sample of speech was eliclted using PACS
pictures (Grunwell, op cit). R5 was made when the
children were 3;6, R6 when they were 4;0 and R7 when they
were 4,6, Table 1 shows the subjects} ages at ‘each
recording. Data collection stopped at 4;0 if the child's
phonological system was considered to be developmentally

normal at that age.



Study 2 - Speech

The fourth recording (R3i) for Study 2 took place at 1;A9.
The recording was a minimum of thirty minutes'long and
the same procedure as used at‘RS was followed. Subsequent
recordings were made at three mcnthly' intervals (see
Table 2). Recordings R31ii (2;0) to R4i (2;9) followed the
same procedure as described for R4 in Study 1, that is,
each recording was at least thirty minutes long and the
child's speech during play, 1looking at pictures and
conversing with the parent was recorded. This procedure
was also used at 3;0 (R4iid 1f a sample of speech could
not be elicited using PACS Pictures (Grunwell 1987b).

Subsequent recordings were made at 3;6 (RS>, 4;0 (R6) and
4;6 (R7>. These recordings were also at least thirty
minutes long and the same procedure as described above
for Study 1, was followed. As for Study I, data
collection stopped at 4;0 1f the child's phonological

system was considered to be developmentally normal at

that age.



Recordings

subjects | R1 | R2 rR3 | R4 | R4i| R5 | R6 R7
AU 0;11]1;51 1;7 |2:3 |3:0 3;6 [4;0 -

AB 0;1011;1 |1;7 2;6 |3;0 3;6 |4;0 [4;6
DD 1;0 [1;2 1;8 |2;4 [3;0 3;6 |4;0 4;6
SB 0;11l1;2 |1;9 2;6 - 3;6 14;0 |4;6
FS 1;2 |1;4 139 2;4 - 3;6 14;0 -

Recordings

Subjects Rr1 R2 RrR3 r3i | 341 | m3iil] R4 RAL raii RS R6 R?
BJ 0;9 0;11 | 1;6 1;9 2;0 2;3 2;6 2;9 3;0 3;6 4;0 4;6
JA 0:;9 0;11 | 1;6 1;9 2;0 2;:3 2:6 2:9 3;0 3;6 .| 4;0 4,-5J
ac | ozs | osir | 156 | 259 | 250 | 233 | 236 | 2i% | 3i0 | 3i6 4;0 - J




ANALYSIS

An auditory articulatory phonetic transcriptioﬂ was made
from the audio recordings. Tﬂe transcription system was
based on the IPA <(revised to 1979) and the PRDS
recommended additional symbols (PRDS Group, 1983>. It was
occasionally found necessary to devise‘new symbols for
aspects of vocalisations which could not be represented
by the published conventions. The transcriptions were
made by the author and parts of each transcription of
pre-speech vocalisations were checked by Professor
Grunwell. Any discrepancies in the analysis were resolved
by discussion leading to consensus. A randomly selected
section of one pre-speech recording of each subject was
retranscribed at 1least one month after +the first
transcription, in order ¢to establish intra-transcriber
reliability. Transcription of the pre-speech data was
facilitated by describing the articulations according to
the active articulator (see below).

:With regard to the speech data, once agaln intra-
transcriber reliability was established. Retranscription
" of part of each speech sample was carried out by the
author | at least one month after the original
transcription. No appreciable variations resulted with
regard to manner of articulation, apart.from detecting
the presence of audible nasal emission, especially in
word final position. Vith regard to articulatory

placement there were occasional discrepancies between
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velar and wuvular plosives and fricatives, and between

labial and labio-dental fricatives.
Analysis of pre-speech vocalisations

For the pre-speech data 'vocalisation units’ which are
defined as a stretch of continuous vocallsation bounded
by pauses of at least 250msec duration, were identified
using computer assisted analysis (Grunwell & Russell
1987, see Appendix I)>. In R1 and R2 the vocalisation
units were i1dentified in a five-minute section of the
sample. In R3 they were 1identified +throughout the
recording. The pre-speech vocalisations were classified
into speech-like and non speech-like according to the
classification system devised in the first pilot study.
This systen classifies the vocalisations in
impressionistic terms and uses broad phonetic categories.
Non speech-like vocalisations are, for example, grunts,
cries and sneezes. Speech-like vocalisations are babbled
utterances which contain at least one vocoid (vowel-like)
§or one caontold <(consonant-like) element. The anglysis
reported here concentrates on the contold articulations
and compares them with the consonants used in the 1later
data samples when the children were wusing spoken
language.

Contoid articulations are described 1in terms of the
manner of articulation, that is nasal, piosive, fricative
and approximant, and of the active articulators, that is
lips, tongue, pﬁarynx and glottis. See Figure 1 for the
location of these articulatory positions and their
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relationships to the passive articulator (based on
Catford 1977; Ladefoged 1982). Phonetic inventories ‘of
contoids for recordings 1-3 were constructed for each
child for the whole of each recording. An example of a
contoid phonetic inventory 1; illustrated in Figure 2.
The categories for the active articulators are on the
horizontal axis, that is, labial, antero}dorsal. postero-
dorsal, pharyngeal, glottal and contoid combinations. The
different manner of articulation categories are on the
vertical axis. A consonant phonetic inventory 1s also
Presented in Figure 2 for comparison. Distribution of
contoids was analysed according to their position in the
vocalisation units as established by the conputer
enalysis., Three positions were analysed: vocalisation
initial (VI); within vocalisation (WV); and vocalisation
final (VF). These amnalytical categories were selected to
afford comparison with the speech data where PACS
analysis was being used (Phonological Assessment of Child
Speech (PACS), Grunwell 1985). A second analysis examined
the phonotactic structure of the child's vocalisations,
le. the range and frequency of syllabic structures,
defined in terms of C, V, and combinations of C and V.
The structural analyses do not form a major parf of these
studies but information regarding structure 1is reported
below in the results (Chapters 5 and Gflwhen it is of
relevance. “

Most of the data in these studies were not amenable to
Statistical analysis. It was, however, possible to use a

ROn parametric test on the pre-speech data. A Friedman

two—way analysis of variance was carried out on the data



of ail elight subjects (Friedman 1937). This test
statistically analysed the frequency of Dccurrencéaof the
different manner of articulation categories, that Iis,
nasal, plosive, fricative and approxiﬁant, and the
‘frequency of use of each ac&ive articulator over the
first three recordings. The results of this analysis are

reported in Chapter 6.

Analysis of speech data

In both Study 1 and Study 2 phonetic inventories of

consonants were constructed <(using the procedure from

PACS, Grunwell 1085) for each child for the whole of each
recording (see Figure 2 for an example of a consonant
Phonetic inventory). In addition, the distribution of
consonants according to their position 1in syllable and
word structure was analysed. Phonological analysis was

carried out when sufficient data was available. For most

subjects this was from about 2;3 - 2;6. Procedures drawn

from FPhonological Assessment of Child Speech (PACS)

(Grunwell 1985) were employed. The procedures selected

were a contrastive analysis of phones used word initially

(SIVI), syllable initial within words (SIVW) ' and word

finally <(SFWF), and a developmental assessment derived

from the systems of contrastive phones and an analysis of

the phonological processes operating in the children's

Speech,

In Study 2, it was necessary to investigate the period
between 1;6 and 2;6 in more detail in order to examine
the

relationship between the children's phonetic
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potential and their developing phonologies._Consideratioﬁ
was given to using a phone tree analysis (Leonard 1980). .
However, after initial investigation, it was evident that
such an analysis did not provide the information required
for this study. It was, therefofe, decided to undertake a
word analysis. In this analysis words were grouped
together according to their initial target phone or
cluster. The realisation of the word initial target was
charted across all of +the speech samples for that
subject, that is from 1;9 to 4;0 or 4;6. It was possible
to identify when the child used the same and/or different
words starting with the same target consonant or cluster,
in different recording sessions. In this way 1t was
possible +to determine changes 1in the realisations,
especially in the earlier recordings when there was
insufficient data to undertake a contrastive assessment.
In addition consonants used in within word (WW) and word

final (WF) positions were examined using the same

procedures.

'Analyses were made of the pre-speech and speech data of

each subject using the procedures described above.

Comparisons were made withlin and across the two study

groups.



LOCATION OF
ARTICULATORY POSITIONS

1 Labial 7 Uwular

2 Dental 8 Pharyngeal
-3 Alveolar 9 Glottal

4 Postalveolar 10 Apical/laminal
5 Palatal 11 Antero-dorsal
6 Velar 12 Postero—dorsal

FIGURE 1: Location of articulatory positions. This figure
shows +the relationship between active and passive

articulators
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CHAPTER 5

RESULTS - STUDY 1

For ease of reference the {l1lustrations for the results
of both studies reported in Chapters 5§ and 6 are 1in

Volume 2 - Appendix III.

PRE-SPEECH VOCALISATIONS

Figure 3 presents the contoid phonetic inventories for
each subject at the first three recordings. In Figure 4
graphs show the percentage frequency of occurrence of the
different manner of articulation categories, that |is
nasal, plosive, fricative and approximant. at the first
three recardings for each subject. The proportion of
glottal versus 1labial oOr jingual articulations 1s
indicated by hatching in the appropriate section of each
Braph- The graphs in Figure 5 sbhow the frequency of use
of the active articulators, that 1§ the percentage use of
labial, front of tongue (apical/laminal and antero-
dorsal), back of tongue (postero—dorsal) and pharyngeal
and glottal articulations at the first three recordings

for each subject.
Rl - pre-operative recording
In Rl the contoid phonetic inventories (Figure 3) and the

8raphs in Figure 4 indicate a marked lack of plosive



contoiaé using the front and tip of the tongue. Three of
the subjects use some postero-dorsal plosives but SB does -
not use any and FS uses only one [S]. AU 1s the only
subject who has a bilabial plosive. For all subjects the
glottal plosive [2] is the predéminant plosive. Similarly
the glottal fricative thl is the predominant fricative
articulation for all subjects. It 1s  the erlusive
fricative used by DD, FS and SB, but AB uses sone
postero-dorsal fricatives and AU uses two postero-dorsal
and two ©bilabial fricatives. All subjects use some
approximants, in particular the postero-dorsal
approximant [W1.

Vith regard to the freqqency of use o0of the active
articulators (Figure 5), FS 1s the only subject who does
not wuse any bilabial articulations. All +the other
subjects do use a bilabial nasal. SB's graph clearly
indicates a marked predominance of glottal and pharyngeal
articulations. For AB posterd-dorsal and glottal and
pharyngeal articulations predominate. Over 30% of DD's
and FS's articulations and 25% of AU's articulations
'involve the front of +the +tongue <(apical/laminal and
antero-dorsal). It 1s possible that the lack of biiabial
articulations for FS and the low percentage (2%) for SB
could be related to the fact that they both have repaired
1ip clefts. DD, however, also had a lip cleft and 25% of

his articulations are bilabial. In addition AB has a

cleft palate only and less than 10% of his articulations

are bilabial. It should be noted, however, that FS's 1lip

cleft was bilateral and therefore more severe than the

unilateral lip clefts of SB and DD.

ot
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The rééults at R1 indicate a pattern of deviant and
restricted phonetic development for all subjects. ?he-
lack of 1labial and lingual plosive oontoids and the
predominance of glottal fricatives and plosives is 1in
agreement with the patterns reﬁorted in other studies of
the pre-speech vocalisations of cleft 'palate children
prior to palate repair (Vestlake & Rutherford 1966, Ross

& Johnston 1978, O'Gara & Logemann 1985, 1988).

R2 - post-operative recording

At R2 all the subjects haye.extended the type and range
of contoid articulations in their inventories (Figure 3).
Bilabial plosives and plosives using the tip, front and
back of the tongue are evident in the inventories of both
AU and AB. In addition AB has a similar range of
fricatives. DD, SB and FS, however, still exhibit a
marked lack of plosives and fricatives using the lips,
tip and front of the tongue, although DD hgs a bilabial

fricative. There 1is, therefore, at R2 a difference

between the subjects who had clefts of the palate only

(AU, AB) and those who had complete clefts of the lip and

Palate (DD, FS, SB). All subjects are using some postero-

dorsal Plosives but glottal articulations still

Predominate for both plosive and fricative contoids

(Figure 4). All subjJects are wusing a range of

approximants but AU does not wuse the postero-dorsal

approximant [h1] and SB does not

approximant [w3l.

use the bilabial
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It is ;vident from Figure 5 that at R2 all the subjecté
are using a higher percentage of lingual articulatiops.-
SB is the only subject using more back of tongue (37%)
than front of tongue (21%) articulations. AU is using a
much higher percentage of front (41%) versus back (2%) of
tongue articulations. SB has no bilabiallarticulations at

R2 but 5% of FS's and 27% of AB's articulations are now
bilabial.

At R2, therefore, although all subjects evidence more

lingual articulations and there is an 1increase in

plosives, particularly in the inventories of AU and AB

(both CP>, there is still an overall pattern of phonetic

deviance.

R3 - six months post R2 (subjects' ages 1;6-1;9)

Further development has occurred in the inventories of

all the subjects at R3 except for AB (Figure 3). 1In

particular AB is no longer using lablal and

;pical/laminal approximants and vVoilceless fricatives.
This may have been due to the influence of fluctdating
hearing levels. Although AB's response to a free-field
hearing test at the time of R3 was considered to be

within normal 1limits, his tympanic membranes were

reported to be mobile but dull, and flat tympanograms

Provided evidence of otitis media with effusion (OME).

There has, however, been an increase 1in the percentage of
Plosives used by AB (Figure 4) which account for aover 75%

of his total articulations, although only 26% are labial



or lingual Plosivaes. The glottal Plosive c 23 |
predominates.

AU's inventory at R3 shows a normal pattern of
development especially with regard to plosives. Over 65%
of her total articulations aré Plosive with only 17%
being glottal articulations (Figure 4). She 1is using both
voiced and voiceless productions ~ for bilabial,
apical/laminal and postero-dorsal plosives (Figure 3).

DD and FS still 1lack bilabial plosives and fricatives,
although both subjects now evidence plosives and
fricatives using the tip and front of the tongue <(Figure
3). Figure 4 shows that the frequency of use of plosives
by DD at R3 has increased put not to the same extent as
for AB and AU. Only 8% of DD's plosives are glottal

however. FS at R3 shows a decrease in the frequency of

nasal articulations <(from 61% at R2 to 19% at R3)> but

only a slight increase in plosives (6% to 15%) with 10%

being glottal. There is however an increase in fricative

articulations with the development of aplcal/laminal and

antero—-dorsal fricatives (Figure 3).

ot

In SB's phonetic inventory at R3 (Figure 3> voiced

bilabial and apical/laminal plosives are present and

there 1s some evidence of 1labial and apical/laminal

fricative articulations. In addition there is an‘abnormal

range of postero-dorsal, pharyngeal and glottal

fricatives. For this subject at R3 Figure 4 indicates

that there has been no increase 1in the frequency of

plosive articulations, a slight reduction in the use of

the glottal fricative thl and an increase in nasals from

ot

6% at R2 to 15% at RS3.
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wvith regard to frequency of use of the activé
articulators at R3, 1t is evident from Figure 5 that AU's -
use of each articulator is virtually equal. AB has a high
number of pharyngeal and glottal articulations.which-are
attributable to his frequent uée of the glottal plosive
in R3. DD and FS who both had 1lip clefts have a low
number of bilabial articulations which- is due to +the
absence of labial plosives and fricativés. In addition
over 80% of DD's arficulations are lingual <(front of
tongue 54%, back of tongue 31%>. FS's use of front of
tongue articulations has increased slightly and there is
a decrease in back of tongue articulations from 16% at R2
to 7% at R3. The higher nqmber of back articulations at
R2 are predominately the postero-dorsal nasal [g 1,
whereas at R3 most of the back articulations are the
plosives tk1 and [3]. At R3 41% of FS's articulations are

glottal. Although 35% of SB's articulations at R3 are

pharyngeal or glottal this represents a decrease from 52%

at R2. At R3 SB is also using bilabial articulations in

addition to more front of tongue and fewer back of tongue

(21

articulations.

The results at R3, therefore, indicate that all five

subjects are continuing to move towards more normal
phonetic patterns, particularly with regard +to the

increase in non-glottal plosive contoids. Individual

differences are begining to emerge but there is still

evidence of restricted and deviant phonetic development

for all subjects except AU.



Phonetic Distribution and Phonotactic Structure

In addition to the analyses reported above (see also
Chapter 4 on Methodology’, the distribution of contoids
according to their position in vaocalisation structure was
analysed. A phonotactic analysis of vocalisation
structure was also carried out. These results are
described at appropriate points in the text.

In all five subjecté tﬂe full range of contoids in their
inventories at each recording is only used . at
vocalisation initial (VI) and within vocalisation (WV)
positions. Very much smaller ranges Of contoids occur at
vocalisation final (VF) position. A small increase in the
range of contoids used at VF position occurs at R3 for
all subjects except AB. At R3 AB uses a wider range of
contoids at WV position and the most frequently occurring
contoid at both VI and WV positions 1s the glottal
plosive £21. The results of the J'Lstri‘o\at'\on analysis,
therefore, suggest that VF is a non-preferred position in
sStructure, an observation which 1is borne out 1in the
Pionotactic analysis.

with'regard to the phonotactic analysis, open syliable
structures in both monosyllables and disyllables are
canonical for all three recordings for all subjects. At
R3 +the phonotactic structure of AU's vocalisations
closely resembles her first recognisable words. CV is the
canonical structure with CVC being the next most
frequently used. CV is also the canonical structure at R3
for all the o£her subjects except FS. The canonical

structure for FS is VCV. The next most frequently used
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structure at R3 for all subjects, apart from AU, is cvCv.
At R3 all subjects were reported to be usiﬁg some
recognisable words consisting mainly of CV and CfCV
structures. |

The phonotactic structures used by each child at each
recording were also examined to determine‘any evidence of
the different stages -of vocalisation development as
described by Oller (1980>. At R1 all subJécts are ﬁsing
some "glottal sequencesf which have been reported in the
babbling patterns of deaf children (Oller 1986) and in
the vocalisations of very young infants (Stark 1980, Roug
et al 1989). Roug et al (op cilt) describe this as the
"glottal stage". SB uses.‘glottal sequences almost
exclusively but in the vocalisations of AB, DD and FS
there is evidence of Roug et al's “velar/uvular stage"
which corresponds with Oller's -“expansion stage". 1In
normal children this stage occurs at 4-6 months <(Oller
1980>. AU 1s the only subject who 1s wusing some
reduplicated and non-reduplicated babbling, for example,
Lmsemae, GoeGee, baba, Le, 2l213

MR

This occurs 1in Oller's "“canonical babbling stage (7-10
months)® (AU is 0;11 at R1).

Post-operatively at R2 each subject has made some
progress but the extent of this variles. AU is using both
canonical and variegated babbling and has some proto-
words. Oller (1980) suggests that variegated babbling
occurs  at 11-12months. AB still uses some glottal
sequences but to a much lesser extent and 1is now using
reduplicated aﬁd sone Variegated babbling and 1is
therefore at the canonical stage. DD, however is only



using a very small amount of -reduplicated and non-
reduplicated babbling and most of his vocalisations ‘are
still at the velar/uvular stage. FS's vocalisatiéns
evidence the canonical stage with, in particular, long
sequences of reduplicated babbliﬁg using nasal contoids.
In addition there is also some evidence of variegated
babbling. There has only been a minimal change in SB's
vocalisations. She is still using mainly giottal
sequences but in additiﬁn there is also evidence of the
velar/uvular or expansion stage.

Because R3 was six months after R2 it 1s inappropriate to
make a direct comparison with Oller's stages of
vocalisation development as 1t can not be determined at
what age each child moved onto to the later stages. It

can be observed, however, that each child 1s using some

variegated babbling and proto-words.

The results reported above clearly indicate that there is
phonetic deviance 1in the pre—-speech vocalisations of all
five subjects, both pre—- and post-operatively. This
finding is in agreement with studies reported for other
cleft palate populations. Henningsson (personal
communication) has described the vocalisations of cleft
palate «c¢hildren as being characterised by "glottal
babble". O'Gara & Logemann (1985) also report a
predominance of glottal articulations at approximately
the same period in cleft palate children's development as
that 1nvestigateé in Study 1. In addition they report the
frequent occurrence of glides (approximants), especilally



{wl, and the bilabial nasal. The data reported here would
appear to a large extent to replicate these findings,
especlally with regard to the fegular appearance'-of
glottal contolids and approximants (especially; in all
subjects except AU, potero—dors&l approximants) in the
phonetic inventories.

All the subjects evidence some progress- towards more
normal phonetic development post-operatively at R2 with
an increase 1in 11nguai> articulations and 1in plgsives
other than the glottal plosive. At this stage, however,
the two CP subjects would appear to be more advanced than
the CLP subjects. It has been suggested with regard to
the speech patterns of older cleft palate children that
those who originally had more extensive clefts are likely
to have more severe speech problems (McWilliams et al
1964). It is possible, therefore, that the subjects in
this study who had clefts of the lip and palate are
experiencing more difficulty in phonetic development than
those who had clefts of the palate only. In addition, it
is possible that a more extensive 1initial defect could
ha?e resulted in a higher incidence of abnormal learned
neuromotor patterns (Bzoch 1979).

At R3 AU's contoid phonetic inventory is within normal
limits for-her age (1;7)>. The apparent regression for AB
would seem to be"attributable to fluctuating hearing
levels as a result of OME, as described above. AB and the
three CLP subjects continue to evidence delayed plosive
development. In addition FS and SB in particular exhibit
phonetic devianée with regard to their frequent use of

glottal articulations. : -
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Comparing the vocalisation patterns of these subjects
with the characteristics of the babbling pattérns + of
normal children, there are notable similarities 1in ﬁhe
phonotactic structures used, in that the open syllable is
predominant (Oller 1980>. In addition the presence of the
structural abnormality obviously causes delay in
vocalisation development. This delay 1s still evident
post-operatively for all subjects except AU, even tﬁough
the operation has p;ovided an intact intra-oral

mechanismn.

PHONETIC AND PHONOLOGICAL DEVELOPMENT

Subject AU

At R3 (1;7)> as described above AU's contoid phonetic
inventory contained labial and 1lingual plosives and
fricatives and was within normal 1limits for her age.
Figure 6 presents the phonetic inventory for AU at R4
(2;3).This inventory 1is based on nmeaningful words. In
compafison with the contoid phonetic inventory at R3

€1;7>, 1t 1s evident that 1labial, antero-dorsal and
postero-dorsal plosives have Dbecome established as
labial, alveolar and velar plosive consonants. There has
also been further development of fricative articulations
and the labio~-dental tf1 and alveolar [S] and [Z] are now
present in the inventory. It should be noted, however,
that the palatgl fricatives [¢1 and I J] which were
evident as antero-dorsal fricatives at R3 (1;7) are also



present 1n the inventory <(see further below)>. In addition
the voilceless affricate [ q] is evident. Consonant
clusters are deveioping and AU 1is wusing obstrueﬁt+
approximant clusters and also some /s/ clusters, for
example [SP 1.

Figure 7 shows the child's phones mapped onto the adult
target phones and reveals a normal developmental pattern
apart from the realisation of some target'alveolar and
post—~alveolar fricative; as palatal fricatives. Unusual
fricative articulations sometimes referred to as
‘compensatory articulations' (Dorf & Curtin 1982) and
also palafalisation of alveolar consonants <(Albery &
Hathorn 1985) haﬁ been reported in the speech patterns of
cleft palate children and is often attributed to dental
and/or occlusal problems (Albery & Russell 1990>. With

regard to AU, however, she had a cleft of the palate

only, the alveolus was not affected and her dental and.

occlusal development was normal. Developmentally <(Figure
8) AU has already reached Stage V (3;0-3;6) well in
advance of her chronological age (€2;3). This normal
paétern of development continues through the next three

recordings at ages 3;0, 3;6 and 4;0 years (see Figure 8).

Figure ©O presents the Contrastive Assessment at R41i
(3;0). It is evident that there is still some variability
in the production of fricatives. In within word (WW> and
word final (WF) positions alveolar and post-alveolar
fricatives are still sometimes realised as palatal and
alveolo-palatal .fricatives but there 1is evidence that
this is decreasing as accurate realisations of the target
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phones occur more frequently. By 3;6 (Figure 10) thé
realisations always correspond with the target phone.iAt
4;0 AU has reached Stage VII (4;6< on the Developmental
Assessment (Figure 8> agailn in advance of her

chronological age. There was, therefore, no recording at

4;:;6.

It is evident from these results that AU follows a near
normal pattern of phonetic and phonological development.
The only evidence of any characteristics of cleft palate
speech is the occurrence of the palatal fricatives which
have disappeared by 3;6. AU had some ear problems
assoclated with upper respiratory tract infections during
the period studied, but whenever OME was detected it was
always unilateral and her hearing in the other 'good' ear
was always within the normal range; The OME responded to
antibiotic +treatment when necessary. It 1is noteworthy
that AU's language development 1in other respects also

followed a normal pattern.

Subject AB

AB's consonant phonetic inventory at R4 (2;6, Figure 11)

is very similar to his contoid phonetic 1nv§ntory at R3
(1;7, Figure 3>. There are virtually no“ Vord Final
consonants and there is a restricted range of consonants
which occur in WI and VW positions. These are the nasals
[m] and [N], the volced plosives (b1,1d1,1g91, the glottal
plosive (£ and the approximant tl1. Other approximants
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only occur once and are therefore‘marginuli In addition
to these phones, antero-dorsal fricative articulations
which were present in the inventory at 1;7 also occur‘in
non-meaningful vocalisations at 2;6. There are no

voiceless phones in the inventory at R4 (2;6).

Figure 12 presents the consonant phonetic inventory for
AB at R41 (3;0) and it is evident that there is virtually
no change from R4 (2;6). There was insufficient data to
complete a Contrastive Assessment at R4 (2;6) but there
are 1indications of +the development of some unusual
patterns which are subsequently evidenced in the limited
data available at R41i (3;0, Figure 13>. In addition to
the developmentally normal process of Final Consonant
Deletion, there are some developmentally unusual
realisations, for example, voiceless bilabial pPlosives
and 1labio-dental fricatives afe realised as nasal
consonants, and the glottal plosive 1s used for some

alveolar plosives and fricatives and voiceless velar

plosives: - ‘
Puffer train: [ n-u‘.?'a nexr ] fork: [NJ1
cét: [ eel tap: [ Lol
sock: L)

It can be concluded that at this data point (R4i, 3;0)
.there are still phonetic restrictions affécting AB's.
phonological development. Nasal and glottallfealisation
of plosives and fricatives could indicate that AB is
having difficulty achieving velopharyngeal closure <(Bzoch
1979, Morris 1979> but this 1s wunlikely as AB |is
'producing voiced plosives. It 1s possible, “%hereforé,



that these unusual realisations are a result of abnormal
learned motor patterns (Bzoch op cit). In addition a
further influencing factor 1s +that at 3;0 <there  15
evidence that AB had OME. The type of fluctuating hearing
loss associated with OME may- affect the «child's
perception and production of fricatives and of voiceless
phones (Bamford & Saunders 1985). Bilateral grommets were
inserted when AB was 3;1 and improved hearing levels were
reported at a post-operative review by the

otolaryngologist at 3;4.

Figure 14 presents the phonetic 1inventory for AB at 3;6
(R5). It 1is evident that there is a more normal pattern
with regard to plosive development 1in that AB 1is now
using the voiceless equivalents of the voiced plosives he
was using at 3;0 (R41i)>. The oniy fricative productions,
however, are marginal phones aﬁd AB 1s using a few
consonant clusters in VF position only. The Contrastive
Assessment at 3;6 (Figure 15) reveals variability with
regard to plosive and fricative production and there
remains a serious phonological mismatch with the adult
system; There are nasal realisations of fricatives and
affricates, particularly in VI position, and some glottal
realisations of voiceless plosives and fricatives both VI
_and WV, In VF position nasals and some élosives are
evident but for the remaining phones the procéss of Final
Consonant Deletion persists.

At 3;6, therefore, there 1s evidence of delayed and
deviant phonetic and phonological development. There are
| still nasal and glottal realisations of target



obstruents. In addition the process of Final Consonant
Deletion persists and there is virtually no developmeht
of consonant clusters. In normal development by 3;0—5;6
WF consonants and also obstruent+approximant. and - /S8/
+consonant clusters are belng used'CGrunwell 1985>.

AB had been referred for speech therapy'at 3;0 but this
did not commence until he was 3;8. He received weekly
therapy from 3;8 until 3;11 when the therapist left her
post. Treatment focused on fricatives, particularly the
production of /f/ and /S8/. It was reported that AB was
making good progress despite the fact that at 3;8 it was
found that both grommets has extruded and that there was
a recurrence of OME. Bilateral grommets were inserted
again at 3;11. No further speech therapy Qas provided for

AB during the period of this study.

At R6 (4;0> significant change Qah be seen in both AB's
Phonetic Inventory (Figure 16) and Contrastive Assessment
(Figure 17). In particular fricatives now occur in all
word positions and any variability is confined to
fricatives and affricates. However, nasal realisations
are still dominant for +the sibilant fricatives and
affricates in VI position, for example:-

shop: [NDPI chips: [NIPS ]

Jumping: [NAMPIN ] Jelly: [dseuf]

soldier: mawlsal sugar: [NVUgR]
Developmentally (Figure 18> it would appear that AB has
reached Stage VI (3;6-4;6). In terms of phonotactic
development, thever, there 1s still cluster reduction,
.éspecially in WI and VV positions. In WF position there



is a range of consonant clusters including some ’87/

clusters.

It is evident from Figure 19 that at R7 (4;6> AB has a
much wider range of consonant clusters. There is still,
however, some reduction of /y/ clusters.‘Developmenfally

AB's phonological system 1s age appropriate <(see Figure

18>, The Contrastive Assessment (Figure 20> indicates

that there is still some variability in the production of

affricates and of /5/; /S/ is realised as [S]1 in VI and

sometimes in WF position. Both /‘5/ and /%/ are usually

realised as the alveolar fricatives [S] and [Z] in WI

position. Within words /tS/ is realised accurately but

word finally it i1is usually realised as an alveolar

affricate (51, Similarly /49' is realised as tdi] in WF

position. This type of variability in affricate

production and the realisation of /S/ as [S] do occur in
normal development and are not characteristics of cleft

palate speech. They are, therefore, evidence of delay.

Most children are producing affricates and also /’S/

correctly by 3;6 (Grunwell 1985).

For AB, therefore, these results indicate a pattern of

deviant and delayed phonetic and phonological

development. There 1s late development of plosive and.

fricative consonants. Some cleft palate speech

characteristics such as nasal and glottal realisations of

target obstruents are evident. Glottal realisations have

disappeared by 4;0 (R6)> and nasal realisations by 4;6. At
'4;0 there is still delay in the development of clusters.
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By 4;6 AB's phonetic and phonological patterns are within
the normal range but there is still some evidence of
delay. It would appear, therefore, that for AB the c1éft
palate condition combined with intermittenf hearing
difficulties resulted in deviant anﬁ delayed phonetic and
phonological development which was virtuélly resolved by

4;6.

Subject DD

At R3 (1;8 see Figure 3) DD was using plosives and
fricatives 1involving the tip, front and back of the
tongue but still lacked bilablal plosives and fricatives.
At 1;11 bilateral OME was diagnosed and grommets were
inserted at 2;0. '

Figure 21 presents DD'S phonetic'inventory at R4 (2;4)
and it is evident that there has been further development
of plosives and fricatives. DD 1is using bilabial
plosives; the glottal plosive which was present in the
contoid phonetic inventory at R3 <(see Figure 3) has now
disappeéred. Although  there was an apical/laminal
approximant tli1 at R3 there is no equivalent alveolar
lateral at R4. It 1s evident from the phonetic
distribution that the fricative consonants apa}t from [h]
and S] only occur in VF position. Some“ of these
fricatives, especially the palatal fricatives. do not
occur in normal development but have been reported in the
speech patternsb of cleft palate children <(Albery &
Russell 190>, It is noteworthy, however, that the normal
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fricative articulations are occurring slightly earlier
than expected 1in normal development. Most children ha@e
acquired /S> by 2;6-3;0 (Grunwell 1985).

Although data for the Contrastive Assessment at 2;4 (R4
is limited (see Figure 22) it is evident that 1t does not
reflect the more normal phonetic inventory. There 1is
variability particularly in the realisationé‘of Plosives
and fricatives 1in VWF position. Vord initially all
plosives except two tk1 are voiced but there are more
voiceless phones word finally. There 1is a Stopping
process operating for target fricatives and affricates in
W1l position but in VWVF position DD 1is using variable
fricative realisations for target fricatives, for example
Thomas: (domag, dDM2S1  rind: t band 1  rien: tbxgi. In
addition there 1is Backing of some target affricates and
of /Ci/. There are nasal realisations of some target
fricatives in WI and WW positions and of /d/ in WF
position.

Stopping of fricatives and voicing of volceless targets
is not unusual in normal phonological development at 2;4.
Backing is developmentally unusual but has been reported
in the épeech patterns of cleft palate children (Albery &
Russell 1990). Nasal realisations of obstruents may‘valso
be attributed to thevcleft palate condition as discussed
for AB above. At R4 (2;4>, therefore, DD is evidencing -

normal development and also some features which may be

associated with cleft palate.

Figure 23 presents the phonetic inventory for DD at R4l
(3;0). Affricates are now marginal phones and there has



been further fricative development. DD is now using [S];
(2] and [S] and there are three WI occurrences of [55.
The palatal fricatives are no longer present but ?he
alveolo-palatal [§] is still present as a margiﬁal phone
and occurs only in VWF position. There is evidence of
cluster development. DD has sonme Dbstrﬁent+approximant

clusters in VI position and nasal+obstruent and

obstruent+fricative clusters in WF position.

The Contrastive Assessment at 3;0 (Figure 24) indicates

that there are accurate matches with the adult system for
plosives in VI and WV positions. This represents a major
advance since 2;4 (R4) when voiceless plosive targets in
these word positions were voiced and /d/ was sometimes

Backed. In VWF position there is still variability 1in the

production of plosives but this 1is not developmentally

unusual, for example some /t/ and /kV targets are omitted

and some / t/' targets are realised as glottal.

Unfortunately there is no data for WF /P/ and /b/. Vith

regard to fricative development there are accurate

matches for target /2Z/ in all word positioﬁs. /S/ and /S/
are usually realised accurately in WF position although

there is a small amount of variability. /S/ also occurs

WV but the only occurrence of /8/ in WI position is
Stopped and realised as‘[t]. V1 realisation of /%/ is
variable although there are three accurate matches with

the target. In addition there are two nasal, two

approximant and two plosive realisations of this target

phone. Labio-dental fricatives in WI and WW positions are

Stopped. The realisation of /0s as tF] probably indicates

\



that DD was attempting to realise this as a labio-dental
fricative, 1.e. Or 5 1€ 5 [P]. ’
Figure 25 presents the Developmental Assessment for DD
from 2;4 onwards. At 3;0 DD would appear to be at Stage
IV (2;6-3;0) but without fF/ and with [Z] and £S]. The
results of the phonetic and phonological assessment at
3;0 indicate that DD has made developmentally normal
progress since 2;4. In addition the Backing process and
nasal realisations of target phones have virtually
disappeared. There is one realisation of /g/ as [k] and
two nasal realisations of /é/ all in WI position. There
is, therefore, almost no evidence of any characteristics

related to the cleft palate condition.

At 3;3 the otolaryngologist reported that both grommets
had extruded and there was a recurrenée of OME. Bilateral
grommets were reinserted at 3;5. At'RS (3;6>, however, 1t
is evident from figure 24 that there has been further
fricative development. tf1 is now present in the phonetic
inventory and [V] is a marginal phone. The affricates [q]

and.[dS] and the dental fricatives t01 ana (31 are also
marginal‘phones. There are also two occurrences of the
alveolar approximant [L], which did not occur at JS;O.
There has also been further development of clusters with
/’s/ + consonant clusters occurring in VI and WV
positions. In addition there is a wider range of clusters
in WF position.

The Contrastive Assessment at 3;6 (Figure 27) reveals
that there 1is étill some variability particularly for

affricates and labio-dental fricatives which are Just
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entering the system. Developmentally“(Figure 25) DD is nf

Stage V (3;0-3;6> and has continued to progress nofmally.

The Contrastive Assessments at R6 ~ (Figure 28> and R7
(Figure 29) together with the Developmental Assessment
(Figure 25) indicate further normél phonological
development. At R6 (4; 0 there is still some.variability
in the production of affricates but these are fully
established at R7 (4;6>, Target / L/ is realised
accurately in VI and WV positions at 4;0 and also in WF
position at 4;6. There is a small amount of variability

in fricative production at 4;0 but this has virtually

disappeared at 4;6.

The results reported above 1indicate that there 1s some
delay in the development of bilabial élosives and labio-
dental fricatives. There is. evidence of some
characteristics which could be attributed to the cleft
palate condition, for example, Backing and nasal
realisations of obstruents but these bhave virtuvally
disappeared by 3;0. Even when they do occur there are.
always other developmentally more appropriate
realisations of the target phone, for example, at 2;4 wI
ﬂg/ is realised as [31 and [d], and wr sd/ as (N1 and
l:di. Apart from these characteristics and the delay

described above DD follows a pattern of normal phonetic

and phonological development.



Subject SB

SB's contoid phonetic inventory at R3 (1;9) contained a
range of plosive articulations. In addition she was also
using a range of predominately postérior fricatives, that
is, postero-dorsal, pharyngeal and gloftal fricatives
(see Figure 3). ' -

Figure 30 presents the consonant phonetic inventory for
SB at R4 (2;6>, It 1is evident that the labial, antero-
dorsal, and postero-dorsal plosives which occurred at 1;9
(R3> have become bilabial, alveolar and velar plosives.
Both the voiced and voiceless phones are used although
[F ] 1is marginal. There are no longer any anterior
fricatives but SB 1is using palatal, velar and uvular
fricatives.  These correspond with the posterior
fricatives which were present in her-pre—speech contoid
phonetic 1inventory at 1;9. This . pattern of posterior
fricatives 1s not found in the speech of normal children
but has been reported in the speech patterns of cleft
palate children (Dorf & Curtin 1982, Bzoch 1979),.

Figure 31 presents the Contrastive Assessment for SB at .
R4 (2;6). It is noteworthy that there is a high degree of
variability in the realisations of the same taféet
phones. (The most frequenfly occurring reaiisatipn of the
target phone is circled). The variability affects both
manner and place of artioulatién, for example, WI /S/ is
realised as [ ¢,)<.>(,h,3. f\.J 1, that is, as fricative,
plosive, approximant and as alveolar, palatal, velar,
uvular and glottal articulations. In addition there 1is
evidence of a Backing process operating on allyltarget
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phones including velars. Backingu is not a normal
developmental pattern but has been reported as a featur;
of cleft palate speech (Edwards 1980, Bzoch 1979). With
regard to the Developmental Assessment (Figure 32), SB is
most closely identified with Stage III (2;0-2;6), in
terms of her contrastive system but the'variability and
the phonetic restrictions'suggest that this'contrastive
system 1s not yet well established.

It can therefore be concluded that at 2;6 <(R4) SB's
speech patterns are not moving towards the adult
pronunciation system but are still reflecting
restrictions on her phonetic potential as a result of the
cleft palate condition. It 1& ‘noteworthy that at this
time it 1s possible that there were still physical
limitations on SB's articulatory ability. As discussed in
the methodology (see Chapter 4) becguée 0of illness in the
immediate post-operative period there was some dehiscence
of the posterior palatal muscles. Anteriorly, the muscles
appeared to be well united but the uvular part of the
palate separated as the palate lifted. A further repair
to correct this was carried out when SB was 2;7. In.
addition, because of the deviant nature of SB's speech
speech therapy intervention was 1mp1eme£ted

patterns

between 2;8 and 3;3. Treatment focused on the

discrimination and production of bilabial and alveolar
consonants. Apart from demonstration by the therapist,

most of the work was carried out by SB's mother at home.

As discussed 1in the methodology there is no R4i (3;0

L

year) recording for SB.
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At RS (3;6) the phonetic inventory'KFigure 33> shows a
much more normal pattern. The unusual posterior fficativ;
articulations have disappeared and SB now has [S] and [éJ
in addition to labio-dental and dental fricatives. With
regard to plosives, however, it shéuld be noted that the
velar plosive tkl is now marginal. SB is also begining to
use some consonant clusters. In WI positioﬂ‘ there are
obstruent+approximant clusters and in VWVF ©position
nasal+obstruent and some /s/+consonant clusters.

The Contrastive Assessment (Figure 34) 1indicates that
there remains a phonological mismatch with the adult
system. There 1s now a eignificant and remarkable
decrease 1in SB's use of velars for targets other +than
velars, but target velars are usually realised as glottal
articulations, although there is one accurate VI [k] and
three [3] in VF position. Glottal reaiisations have been
reported as a characteristic of the speech patterns of
cleft palate children (McWVilliams et al 1984), although
it is unusual for them to be used almost exclusively for

target velars. For SB, however, this could be related to

the surgery she received at 2;7 which will have involved .
the velar and uvular parts of the palate in particular.
In addition, at RS (3;6) there continues to be some

variability, particularly of some fricatives im VI

position and plosives in WF position. The labio-dental
fricatives PFJ and [V1 only occur in VI position. Target
/V/ 1s realised as tb1 in ww position thus evidencing a

Stopping process. In VF position, however, /V/ s

variably realised as the fricatives [S] and [2Z] or is

1"t

deleted. There is no data for /F/ in WF position but in

- 77 -



WV position 1t 1s realised as [S1. There is, therefore
correct manner of articulation although the placement 1;
incorrect. Developmentally (Figure 32) it would appéar
that SB has virtually reached Stage VI (3;6-4;6>, but
without velar plosives. In addition labio-dental

fricatives and also /s/+consonant clustefs are not well

established.

Figure 35 presents the Contrastive Assessment for SB at
4;0 (R6). It 1s evident that there are still some glottal
realisations of velar plosives. Target rk/ 1s realised as
the glottal plosive [2] in WV and VF positions but in WI
position 1t is variably realised as tk,h,21. Target 19/
is usually accurately realised in WW and WVF positions but
is realised as the glottal plosive (21 in WI position.
The cleft palate characteristic of glottal realisations
is, therefore, still influencing SB's phonological system
at 4;0. It should be noted that velar plosives do occur
in the clusters [kmgw,SkW] in VI position.

With regard to fricatives the labio-dental fricatives are
now well established in all word positions and the dental
fricative [5] occurs in VI position. There 1s, however,
. some lateralisation of alveolar fricatives in all word
positions and of ﬂ%/ in WF position. A high incidence of
lateralisation and/or palatalisation of /S8/ and /Z/ has

been reported in the speech of children with 1lip and

palate clefts, with no occurrence of these features in a

group of children with clefts of the palate only <(Albery

has been suggested that

ot

& Hathorn 1985). It

Palatalisation and lateralisation of alveolar phones are
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associated with dental and occlusal abnormalities
(Stengelhofen 1989, Albery & Russell 1990). This 1§
applicable in SB's case as there was some collapse of the
lesser segment resulting in :misalignment' of the dental
arch. In addition she had a small anterior fistula just
behind the alveolus.

Developmentally <(Figure 32) SB is now clearly ét Stage VI
(3;6-4;6> although velar plosives are still not
established in her phonological system. There has been
further development of consonant clusters, particularly
of /s/+consonant clusters in WI position. It 1is evident,
however, that there are still some characteristics of

cleft palate speech, such as glottal realisations of some

target velars and lateralisation of alveolar fricatives.

It 1is apparent from Figure 36 that ét 4;6 (R7) velar
plosives are now accurately realised i1in all word
positions. In addition lateralisation of alveolar
fricatives has virtually disappeared. There are single
occurrences of [35 and [Zﬁ in VF position and there are
also two examples of lateralisation of target /b7 1n w1
position.' Developmentally (Figure 32) &SB has reached
Stage VII (4;6<) and there is minimal remaining evide;ce

of any characteristics associated with cleft palate

speech.

These results indicate that for SB there is evidence that

the physically based phonetic deviance restricts

phonological development. Although there is a more normal
?honetic inventory at 2;6 (R4)>, when the ohild's'system



of phones 1s mapped onto the adult target system;
developmentally unusual matches are evidenced and ther;
is considerable variability. In particular there is. a
strong Backing process operating on all target éhonesa At
this point SB's speech patterns are clearly constrained
by phonetic factors.

Following R4, at 2;7 SB underwent further palafalvsurgery
on the posterior part of the palate. In addition she
received some direct speech therapy intervention as
described above. This would seem to have had some effect
as she uses many more appropriate consonants in RS (3;6),
It is noteworthy, however, that the occurrence of velar
articulations is greatly diminished in SB's sample at
3;6. This phonetic lacuna, which could be associated with
the palatal surgery, results " in a developmental
phonological mismatch. The glottal realisations of velar
plosives provide evidence that phonetic factors are
continuing to restrict phonological development. These
factors still persist at 4;0 (R6) and in addition there
is evidence of some lateralisation of fricatives which is
another characteristic associated with cleft palate. By
4;6 (R7), however, velar plosives are established in SB's
phonological system and the lateralisation of fricatives
has virtually disappeared. The phonetic restrictions on
SB's phonological development have, therefore, resolved

by 4;6.

With regard to hearing, SB did have some episodes of OME

during the period studied. However, this was usually

assoclated with upper respiratory tract infections and

o

did not persist or cause significant hearing loss.
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Subject FS

As 1llustrated 1in Figure 3 FS's contoid phonetic
inventory at R3 1;9 lacked bi;abia; plosives and
fricatives although there were some plosives and
fricatives involving the tip and front of the tongue.
Figure 37 presents the consonant phonetic 1n§entory for
FS at R4 (2;4). It is evident that there has been further
development of plosives, particularly the bilabials, and
of fricatives. However, the voiced alveolar plosive [d]
is marginal and there are a low number of voiceless
alveolar plosives and of bilabial plosives. With regafd
to fricatives, the alveolar fricatives [8] and [Z] occur
predominantly in VF position. In addition two
developmentally unusual fricatives are present in FS's
phonetic inventory at 2;4; the retrqfléx fricative [E]
and the palatal fricative [ §l.. Phonetically deviant
realisations of fricatives have been widely reported in
the speech patterns of cleft palate children <(Albery &
Russell 1990, McWilliams et al 1984).

It is noteworthy that affricates are also evident at R4
(2;4> as 1t 1is unusual for them to start appearing in

normal development until 3;0-3;6 (Grunwell 1985). FS,

however, does not use affricates to realise target

affricates except for two [%P in VWV position. [%9‘15 used

to realise the target cluster J’ef/ in VI position, for
example, grass: [C.an]. It is also used as one of the
variable realisations of target /Ur. (§) is also usea to
realise the target cluster /¢T/. In addition [%] is used
.to realise the labio-dental fricative /7 in fish:”[%;SJ.



which is an example of the developmeﬁfally normal procesé
of Consonant Harmony. -

Although the phonetic inventory at 2;4 (R4) shows a more
normal pattern overall, the Contrastive Assessment
(Figure 38> 1indicates that the phonological mismatches
with the adult system are not always 'developmentally
normal. There 1is also éomé developmentaliy unusual
variability. One aspect of. the variability 1s a Backing
process with the use of velars for many target phones. As
described above, Backing 1s a characteristic associated
with cleft palate speech (Albery & Russell 1990). Another
aspect of the variability is the variable realisations of
fricatives, for example /8/ in VI position is variably
realised as [S,q.t.s.a J]. In addition to some accurate
realisations there i1is evidence of phonetically deviant
realisations [§], Backing [3], and a developmentally
normal Stopplng process [t,j].

On the Developmental Assessment (Figure 39) FS can be
most closely identified with Stage IV (2;6-3;0); although
the absence of the voiced alveolar plosivé [d] and the

labio-dental fricative [FJ must be noted. This is to a

certain extent compensated Dby the presence of the

fricatives [S] and [Z]. The variability and the phonetic

restrictions sﬁggest._ however, that the Contrastive

System is not yet well established. It can, therefore, be
concluded that at 2;4 physically based phonetic deviance

is restricting FS's phonological development.
Following R4 (2;4) FS's mother was given advice on how to

encourage the development of bilablal and alveolar

consonants but FS did not receive any direct speech

’
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therapy intervention. In addition,-FS was subsequently
found to bhave Dbilateral OME and required grommet

insertion at 2;7, three and a half months after R4.

As for SB there 1s no R41 (3; 0 recdrding for FS.

Figure 40 presents the phonetic inventory for FS ét R5
(3;6>. It 1is evident that' there has been cgnsiderable
progress since R4 (2;4) particularly with regafd to the
development of clusters. FS 1s wusing obstruent +
approximant and also /s/ + consonant clusters. The labio-
dental fricatives are now present in the phonetic
inventory and (%1 is present as a marginal phone. The
palatal fricative [§] is still ‘evident and in addition
there is a palatal plosive [JJ. Both these phones do not
occur in normal development but, as discussed above,
paiatal articulations have been reported in the speech of
cleft palate children (Albery & Russell 1990).

The Contrastive Assessment (Figure 41) at RS (3;6) shows
that there arevstill a number of abnormal phonological
mismatches with +the adult target systém. There 1is
continued Backing of some alveolar plosive targets, in
particular /d/ in all word positions. In addition thgre
are variable realisations of target fricatives some of |
which are devélopmentally unusual, for example, the

palatal fricatives for target /S/ in VI and VF positions.

There are also some variable realisations of affricates

in VWV position, and in WF position /@7 is realised as

t2s1.
Developmentally (Figure 41>, FS can now be placed at

"

Stage VI (3;6 - 4;6> and is thus giving evidence of near
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normal rhonological develcpmenth However, some
characteristics assoclated with the cleft palate
condition, for example, Baéking and palatgl
articulations, are still present in his phoﬁological

systen.

Figure 42 presents the Confrastive Assessment.for FS8 at
R6 (4;0>. It is evident that the Backing process has now
resolved. There is some variability in the production of
affricates in VWVF position but accurate realisations of
the target phones do occur. The palatal fricative and
plosive which were present at 3;6 have nDQ disappeared.
Developmentally FS has reached Stage VII (4;6<) on the
Developmental Assessment (Figure 39), in advance of his

chronological age. There was, therefore, no recording at

4;6,

It is evident from these results that for FS phonetic
deviance restricts éarly phonological development. There
is, however, gradual and spontaneous recovery from the
abnormal Backing process and palatal realisations of
target obstruents. This recovery is first evident at 3;6
and by 4;0 FS's phonological system is dévelopmentally

normal. Apart from these characteristics FS follows a

pattern of normal phonetic and phonological development.
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COMPARISON BETVEEN SUBJECTS

Comparison of the five children's developing phonologiéal
éystems indicates that there i1s considerable individual
variation but there are also common tendencles,
Characterisfics assoclated with cleft palate speech
patterns can be detected 1nAthe data of all tﬁe children
at some stage but the number and tyée of characteristics
vary. The characteristics which occur are palatal, nasal
and glottal realisations of target obstruents and a
Backing process. In addition, for all subjects except AU
there 1s evidence of delayed development. All these
characteristics have been reported 1n the speech patterns
of cleft palate children <(Albery & Russell 1990, Bzoch
1979, Dorf & Curtin 1982, McWilliams et al 19684).

Palatal realisations of target obstruents are evidenced
for all the children except AB. For AU, DD and SB these
palatal realisations have disappeared by 3;6; for FS they
are greatly diminished at 3;6 and have disappeéred by
4;0. It should be noted, however, that some
lateralisation of alveolar fricatives 1s evident for SB
accurate realisations of the target

at 4;0 although

phones predominate. Nasal realisations of target

obstruents occur for AB and DD. For AB they do not

resolve until 4;6 but for DD they have virtually

disappeared at 3;0. Glottal realisations are still

evident in the data of SB at 4;0 but they have

disappeared by 4;6. For AB glottal realisations are no

longer evident after 3;6.



A Backing process is present in~ the developing;
phonological systems of DD, SB and FS, the three CLP
subjects. It is first detected at R4 (2;4-2;6) when thére
1s sufficient data to complete a Contrastive Aésessment.
For DD the Backing process has resglved by 3;0. For FS
and SB 1t is greatly diminished at 3;6 and has resolved
by 4;0. |

When the pre-speech and speech results for each subject
are compared, 1t 1s noteworthy that AU whose pre-speech
contoid phpnetic inventory at 1;6 was developmentally
normal goes on to evidence a near normal pattern of
phonetic and phonological development. All the other
subjects continued to evidence restricted and deviant
phonetic development at R3 although there were
indications of the emergence of more normal phonetic
patterns. Subsequently these  four subjects continue to
evidence some delay in the develobment of plosive and
fricative articulations but to different extents. DD, SB

and FS all show a delay in establishing billabial plosives

in their Contrastive Systems. In addition for DD and SB

there 1is a delay 1in the development of labio-dental

fricatives. AB evidences the most marked delay 1in

development. For this subject there is late development
of plosive and fricative articulations. In addition there
is late development of consonant clusters and at 3;6 the

persistence of the developmentally normal process of

Final Consonant Deletion. The delay in AB's phonetic and

phonological development has largely resolved at 4;6 but

there is some remaining evidence of developmentally

normal delay.
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One factor which distinguishes AB frdﬁ the other subjects
is that he had more frequent episodes of intermittent
hearing 1loss due to OME. AU and SB never requiréd
grommets during the period of this study. DD had OME at
1;11, . grommets were inserted at 2;0 and he was
subsequently symptom free. Similarly FS bnly needed one
set of grommets which were'inserted at 2;7. Aﬁ, however,
had evidence of OME at R3 (1;7), 3;0 and 3;8. Grommets
were 1inserted at 3;1 and at 3;11. It would appear,
therefore that for AB the intermittent bhearing loss
combined with the effects of the cleft palate resulted in
a more severe delay than that evidenced for the other
subjects.

AB and SB were the only subjects who received direct
speech therapy intervention. Both qf these subjects
demonstrate that there can Dbe persisting phonetic
influence on phonological developmént. The results for
the other subjects, however, indicate that there is the
possibility of spontaneous recovery from phonetic

deviance and of relatively normal  phonological

development once the palatal surgery has provided an

intact intra-oral mechanism. It can be concluded that

each child has his/her own route for phonetic and

phonological dévelopment but there are some common

tendencies. These results are 1n agreement with the

observations of McVilliams et ai (1984) who point out the
considerable variability between individual cleft palate
children in the extent and nature of their speech sound
errors and conclude that they are a heterogeneous

population in this respect. In addition they comment on



the occurrence of i1mprovement with agé,-especially in the
articulation of plosives and fricatives. The results of

Study 1 would support this.
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CHAFTER 6

Contrary to the organisation of Study 1 where all the
pre-speech results are presented together, in Study 2 1t
is essential to trace each child's development through

individually. In this study, therefore, all the results

of each child will be considered separately.

SUBJECT PJ
Pre—speech vocalisations

Figure 43 presents the contoid phonetic inventories for
PJ at the first four recordings. For this subject the 1;0

(R31i) recording is presented as a contoid and not as a

consonant phonetic inventory  because, of the 59

identifiable words which occurred in the sample, only 18
were different spontaneous words. The rest of the words
(n.41> were either repetitions (n.16> or modelled

utterances (n.255. The percentage frequency of use of the

active articulators at each recording is shown as Graph A
in Figure 44. Graph B in Figure 44 shows the percentage
frequency of occurrence of the different manner of

articulation categories 1.e. nasal, plosive, fricative

and approximant. )
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It i1s evident from Figure 43 and from Graph B in Figur§
44 that at R1 the only ©plosive and fricative
articulations are glottal. In this sample PJ used many
vocalisations of five or more syllables in,lengfh some of
which consisted only of vocoids. Aﬁ R1 PJ is using more
nasal articulations than any of the other subjects except
DD in Study 1. At least 30%'Df the total contoids used by
DD and PJ are nasals, both the bilabial nasal Ml and the
antero-dorsal nasal [N]. Vith regard to frequency of use
of the active articulators, it 1is apparent from Graph A
in Figure 44 that 38% of PJ's articulations are bilabial.
This is a greater percentage than for any of the other
subjects 1in both studies and is particularly noteworthy
as PJ had a repaired unilateral cleft of the 1lip.

At R1l, therefore, PJ is evidencing deviant and restricted
phonetic development. This corresponds with the results
for the other subjects in both stﬁdies although PJ 1is
evidencing higher percentages of bilablal and of nasal

articulations.

There 1is little change in the range of contoids which
occur 1in the post-operative phonetic inventory in R2,
although as indicated in Graph A (Figure 44> there is an
increase in front of tongue articulations. The nasal
contoids M)l and [N] occur even more frequently in R2 and
the range of nasal contoids 'has increased with the
addition of an antero-dorsal nasal [Tl] and a postero-
dorsal nasal (0]. Nasals now account for over 57% of the
total contoids in the sample (see Graph B). Although PJ

is using more front of tongue articulations, there are

....go._



st1l1l1 no plosive contoids apart from the glottal plosiveg
At R2 PJ continued to use many multisyllabic
vocalisations but these contained more contoids than ét
R1l, although they often commenced with a vocoid.

The results for PJ at R2 indicate that there continues to
be deviant and restricted phonetic dévelopment. The
increase in front of tongﬁe articulations corresponds
with the results for all the other subjects at R2. PJ is
not, however, using any bilabial or lingual plosives., All

the other subjects (except JA in Study 2) are at least

using some postero-dorsal plosives.

At R3 (1;6) PJ's vocalisations were shorter than in the

previous recordings and there 1is evidence of some

variegated babbling <(Oller 1680>. It 1s evident from

Figure 43, however, that PJ's contoid phonetic inventory

is still very restricted. There are single occurrences of

two 1lingual plosives but nasals, 1in particular the

antero~dorsal nasal [N], predominate (see Graphs A and B,

Figure 44). At this stage PJ's phonetic dévelopment is
appreciably delayed in terms of normal development and in

comparison to all the subjects 1in Dboth studies at R3

(except subject JAY. The phonetic inventory is

significantly different in the 1lack of development of

plosive and fricative articulations.

The most frequently used contolds in R31 (1;9) are still

nasals (see Graph B, Figure 44> but these now account for

o

a lower percentage (45%> of the total contoid

articulations. With regard to the use of +the active



articulators, over 50% of PJ's articﬁiations involve the;
use of the tip and front of the tongue (see Graph A,
Figure 44). It 1is evident from the phonetic inventory
that PJ 1s now using both labial and lingual plosives
(the number of occurrences of each plosive is indicated
in superscript in Figure 43, R31).
There 1s evidence, therefbre, thaﬁ at 1;9 a normal
phonetic inventory is emerging although phonetic
development remains very delayed and deviant. Pi's
phonetic inventory at 1;9 (R31> 1s similar to the
inventories of the subjects in Study 1 at R3 (1;6-1;9)
with regard to plosive development. However, he continues
to lack the range of fricative articulations evidenced by
. the subjects 1in Study 1. In this respect his phonetic
inventory at 1;9 1is similar to that qf AC at 1;6 (see

below).

It 1s noteworthy that at 1;9 there was evidence of

expressive language delay. PJ's verbal comprehension

appeared to be within normal 1limits and his mother

reported that he was very vocal throughout tﬁe day but he
only had a small vocabulary of single words. It should be
noted that none of the bilabial and 1lingual plosives
»occurred in spontaneocus words in the samplevat R31i (1;9).
One word 1n1t1a1-tb], one word initial [3] and one within
word " (b1 occurred, all in modelled words. The majority of

the 1lingual plosives therefore occurred in PJ's

variegated babble.
These results indicate that, pre—operatively, ”PJ's

vocalisations evidenced restricted and deviant phonetic
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development. This is in agreement wifh the results for,
all the other subjects in both studies. PJ does, however,
differ slightly from the other subjects 1in that he us;s
more bilabial and more nasal articulations at tﬁis stage.
Post-operatively PJ 1is, 1like all the other subjects,
using more front of tongue articulations‘but, like JA at
R2 he lacks oral plosives. ﬁilabial gnd lingual plosives
are still lacking at R3 (1;6) for both PJ and JA. At 1;6,
however, PJ 1s using many more nasals and fewer glottal
articulations than JA. At R3i 1;9 despite the
development of some lingual plosive articulations there
is a persisting pattern of delay and deviance with the
additional evidence of delayed expressive language
development.

Factors which may have influenced the_delay in phonetic
and language development include . hearing, familial
disposition to language delay and'family circumstances.
PJ was found to have OME pre-operatively so bilateral
grommets were inserted when the palate was repaired.
Post-operatively in +the period during which the
recordings for R2 to R31 were made PJ suffered some upper
respiratory tract infections which resulted in otorrhea
and variable hearing levels, despite the pfesence of the
grommets. At 1;9.<R31) the otolaryngologist reported that
one grommet was partly blocked but that the other was in
situ and hearing wés judged to be acceptable.

With regard to familial disposition to language delay,
PJ's mother reported that his elder.brother (two years
older)> had beguﬁ to speak later than most childreP and
that his speech had only been intelligible to his
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immediate family wuntil he was ovéf -3;0._ He had not
required speech therapy. |

A further possible influencing factor 1is that Pf's
younger sister was born when he was only 0;11 (therefore
near R2Z2). The presence of a new béby in the household
will have had some effect on family dynamics and may'have
resulted in PJ receiving léss individual atténtion from
his mother. At 1;9 PJ was reported to be imitating his
sister's ©babbling and also to be exhibiting some
aggressive and destructive Dbehaviour. Prior +to his
sister's birth there was also concern 1in the family

regarding the possibility of another child having a cleft

lip and palate.

Phonetic Development - from 2;0 to 2;6

Figure 45 presents the phonetic inventories for PJ from
2;0 to 2;6., By 2;0 PJ had made significant progress with

regard to language development. The inventdry at 2;0 is

based on 119 meaningful words which occurred in the

sample. There were 71 different spontaneous_words. PJ was
still using some non-meaningful utterances but these were
similar in structure to the meaningful words. In addition
these utterances contained contoids which corresponded in
terms of articulatory charaoteristics with the consonants

used in the meaningful words. In comparison to the

inventory at 1;9 (Figure 43> 1t would appear that there

has been some regression although at 1;9 most plosives

"

occurred in Dbabble and not words. In addition, as
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described above, the three plosive réélisatipns which did
occur in words at 1;9 all occurred in modelled wofds.

At 2;0 (Figure 45) 1t 1is apparent that most Plosives
apart from word initial {91 are marginai pPhones
(including the glottal plosive). There 1s, however, no
lack of opportunity for plosive consonants to occur,
There are, for example, fivé target_/F/ and six target /b/
in word initial (WI) position. Although there is some
variability, which 1s not unusual in a child's first
words, many obstruent targets are realised by nasal

consonants, for example:-

teddy: [ NneEnt ] car: [(NaQ ]
say: . [nerj cat: [G=, nx)
dog: [nonl pig: ML ]

Overall, nasal consonants predominate and the next most

frequently occurring consonants are approximants. [3] is

used to realise a number of different VI targets, for

exanple: ~

duck: [3A ] quack:tsxd

green: ESL ] .
Most words end in an open syllable, the only word final
consonants being (M1, [N] and (21.
PJ's phonetic inventory at 2;0 1s similar to that of JA
(see below) alfhough at 2;0 JA 1is evidencing .a wider
range of consonants. It 1s noteworthy that for. PJ the

glottal plosive 1is marginal and occurs once only in WW

and WF positions. Both subjects are wusing  nasal

realisations of target obstruents which could 1indicate

in achieving velopharyngeal closure or

"

difficulty

abnormal learned neuromotor patterns (Bzoch 1979).
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At 2;0 one grommet was blocked and the other had extruded
resulting in a recurrence of fluid in that ear and PJ's
hearing levels were reduced. However, as indicated abo?e,
PJ had made progress with regard to.language development
since 1;9. His mother reported that he was now using a
large vocabulary of single words and some two and three
word phrases. Phonetic development. though, remains
severely restricted with - a marked 1lack of plosive

consonants.

The phonetic 1nventories for PJ at 2;3 and 2;6 are
presented together because they are virtually identical
(Figure 45>, It 1is apparent that PJ has still made no
progress with regard to the development of plosive
articulations. He is no longer using tpe velar plosive

and in both recordings there are only a few occurrences
of the glottal plosive [21. At 2;3, as at 2;0, there is
only one occurrence of the bilabial plosive tbl and at
2;6 this does not occur at all. This pattern is
different from that reported for ' other cleft palate

populations. PJ is not, for example, using "compensatory

articulations" as reported by Dorf & Curtin ((1982) or

predominantly glottal stop articulation as reported by

Bzoch (1979 and Morris (1979>. PJ 1is 1infrequently

attempting any plosive or fricative consonants and uses

few approximants. As at 2;0 there 1s no lack of

opportunity for non-nasal consonants to occur but nasal

consonants predominate 1in all word positions, for

example, ”
come: [ MaM] daddy: [NENL ]



fish: [AX] gbﬁe: [nonl

key: L1 - sheep: [N ]
It is evident from the data that the developmentaily
normal process of Final Consonant Deletion is bperating
for. all phones except nasal consonants. This process
occurs in the speech patterns of normal children at 2;3
and 2;6 (Grunwell 1985). | _
At 2;3 and 2;6, therefore, there is evidence that for PJ
phonetic deviance is restricting phonological
development. As discussed above, the nature of the
phonetic deviance 1is different from that reported for
other cleft palate populations. In addition PJ's speech
pattern differs from those of the other subjects in both
Study 1 and Study 2. Although JA also evidenced delayed
plosive and fricative development she was beginning to
attempt plosives and fricatives at this stage, albeit
with nasal emission (see below). Far PJ, however, it is
possible that the predominance of nasals in his speech is
an indication that, like JA, he 1s experiencing

difficulty with the velopharyngeal mechanism as a result

of velopharyngeal insufficiency (VPI> (Stengelhofen

1989). Alternatively his speech patterns could be the

result of abnormal learned neuromotor pétterns (Bzoch
1879>.

At 2;3 the otolaryngologist reported that both grommets
had extruded and that there was a recurrence of OME with

reduced hearing levels. PJ was given antibiotic treatment

which appeared to have improved his hearing levels in
‘response to free-field testing at 2;5, but because there
was evidence of eustachian tube dysfunction 1t was

_97_



decided to reinsert bilateral gromméfs. This took placé
two and a half weeks prior to R4 (2;6). Variable.hearing
levels could, therefore, have contributeqd to PJ}S
extremely restricted phonetic inventories at 2;3 and 2;6.
It was noted that in addition to fesponding poorly to
auditory stimuli when his hearing levels were reduced, PJ
also exhibited a deterioration in behaviour. A few weeks
after the 1insertion of . the grommets +there was an
improvement 1in both bebaviour and 1in auditory response.
PJ was reported +to be conversing more often with
everyone.

There had been some progress I1in language development
between 2;0 and 2;3. PJ had extended his vocabulary and
was putting two words together but  there was 1little
further progress by 2;6 when 1t was copsidered that PJ's
expressive language development was again delayed. A
slight delay in verbal comprehensién was also detected

but it was considered that this was probably due to poor

attention and 1listening skills as a result of OME.

Because of concern about PJ's expressive language

development and, in particular, his severely restricted

phonetic inventory, regular speech therapy was instigated

at 2;6, Treatment focused on general attention and

listening tasks, auditory discrimination, . verbal

comprehension and games to encourage PJ to ‘experiment'’

with his articulators.
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Phonetic and Phonological Development (2;9-4;6)

Figure 46 presents the phonetic inventories for PJ at 2;9
and 3;0. It 1s apparent that there has ©been  no
significant progress and both inventories show the same
restricted and deviant pattern that wés apparent in
previous recordings. The .only ﬁipor change 1is the
ocurrence of one alveolar plosive tdl as a marginal phone
at 2;9 and the subsequent inclusion of the same plosive
in the inventory at 3;0. This plosive has not featured in
Pl's pho?etic inventories since it occurred as an antero-
dorsal ©plosive in the ©pre-speech contold ©phonetic
inventory at 1;9.
Figures 47 and 48 present PJ's phones mapped onto the
adult target phones at 2;9 aﬁd 3;0. As might be predicted
from the restricted phonetic i1inventories there is an
overriding pattern of nasal realisations of plosive,
fricative and approximant phones in VI and VW positions.
(The most frequently occurring phone 1s circled). The
alveolar approximant /l/ 1s sometimes realiséd éccurately
as L3 but is usually realised as [N] in SIVI position
and tnJ, (l1 or [j1 in SIVV position. At 3;0 (Figure 48)
"the alveolar plosive /d/ is predominantly réalised as [Nl
but also as [d]‘ in SIVI position. td1 is also used to
realise VI /k/ and /5/, and WW /C/, for example: -
that: [(de] cat: [dee)
duck: [dA 1 door: [N 1
tractor: [naaZdez,naafhaa,ci=LZdaL ]
There 1is evidence, therefore, that PJ 1is making” some
attempt to produce plosion and make a nasal/oral

¢
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contrast. In both recordings there .is evidence of the
developmentally normal process of Final Consonant
Deletion operating for all phones apart from the nas%l
consonants. In addition there are a few occurrences of
the glottal plosive [2] to realise the target plosive /ks
and one to realise target /L/. There also appears to be a
Fronting process operating ‘for post~alveolar and velar
phones, for example, at 3;0 (Figure 48) WI /](/ is
realised as (mndil, VI /q/ as [N.j1, and VI A, /éy and
/’S/ as [N}, Fronting occurs in normal development but
Fronting of plosives normally resolves by 3;0 although it
may continue to operate for affricate and fricative
phones (Grunwell 1985),

- Despite minimal indications of plosive development PJ's
phonetic inventories at 2;9 and 3;0 rem@in restricted and
deviant. In addition, this phonetic deviance is severely
restricting phonological development;

By 2;9 PJ was able to produce the voilceless plosives (p1,
[tJ and [k] in isolation during imitation games and he
could select these and other consonants in discrimination
games. Progress had been made in language development and
PJ now used longer utterances but because of his limitgd
phonetic and phonological system 1t was often extremely

difficult to understand him. The same situation remained

at 3;0, although PJ was then able to lmitate voiced

plosives and these were occasionally heard in spontaneous

speech.
At both 2;9 and 3;0 PJ's hearing was reported to be

satisfactory and stable with both grommets remaining in

1

position. The month after R41ii (3;0>, however, one
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grommet had extruded and PJ was again experiencing;

fluctuating hearing 1levels. Grommets were subsequently

reinserted in both ears at 3;4.

A limited amount of data was collected when PJ was 3:3
but this evidenced no real change from S;O (Figuré 48>
apart from a single occurrénce of [d] in SFWF position
and [9] in SIVI position. At this time PJ was very
talkative but it remained extremely difficult to
understand him. His mother reported that his speech was

variable and that he seemed clearer on some days than on

others. Days when he was less clear were often related to

upper respiratory tract infections and . fluctuating

hearing levels. An improvement was noted following the

insertion of grommets at 3;4, which‘was at the beginning
of the summer when upper respiratory tract infections

occur less frequently. PJ continued to attend for weekly

therapy sessions. Work continued to focus on the

discrimination and production of plosives in CV and CVCV

words. In addition fricatives were introduced in

imitation and discrimination games.

It is noteworthy that PJ's initial attempts to imitate
some plosive and fricative consonants were accompanied by

a nasal grimace. This subsequently disappeared-as his.

production became more accurate and he was able to

produée the same consonants spontaneously. A nasal

grimace which often occurs with audible nasal emission is

a characteristic of cleft palate ~speech which is

associated with velopharyngeal insufficiency "CVPI)
(Stengelhofen 1989>. For PJ, however, as the nasal
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grimace did not persist, it would seem that this
characterstic occurred as a feature of the learning

process he used while trying to establish an oral air

stream for obstruents.

Figure 49 presents the phonetic inventories for PJ at 3;6
and 3;9. At 3;6 a signifiéant-change has occurred with
regard to the development. of plosive consonants. In
addition to [d] there 1is now the voiceless alveolar
plosive tt1 and PJ is also using the voiced bilabial (b3
and the voiced velar [3]. [P] is present as a marginal
phone at 3;6 but has become established in the inventory
at 3;9 (Figure 49). A further development af 3;9 is the
inclusion of the voiceless velar plosive tki in the
phonetic inventory.

The change in the phonetic inventories is also reflected
in PJ's phonological system at 3;6'and 3:i9. Filgures 50
and 51 show PJ's phones mapped onto the adult target
phones. At 3;6 (Figure 50) nasal realisations of élosive
and fricative target consonants still predbminate in WI

and WV positions. PJ is, however, begining to use some

plosive consonants to signal target plosives. There is
considerable variability in the realisations of the same
target phones but there is some evidence that PJ's speech
pattern is becoming more like the adult pronunciation
system. In WI position, for e#ample, the most frequent
realisations of target /bs are tbil ana {M]l, and for
target /t/ they are tE1 and [N1. For the same target

phones in WV position there are variable realisations but

nasal realisations still predominate.
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At 3;9 (Figure 51) target plosives éfe virtually alwayg
realised as plosives in VI position even though there is
variabllity with regard to the plosives used. The mést
frequently occurring realisation (circled in the figures)
often matches with the target phone. It should be noted

that PJ is also using plosives to realise fricative and

affricate targets thus evidencing a Stopping process
which occurs 1in +the early pronunciation patterns of
children who are developing speech normally i.e. at 2;0 -
2;6 (Grunwell 1985). In addition the developmentally
normal process of Fronting 1s evident 1in some of the
variable realisations which occur for target velars,
However, Backing which i1is developmentally unusual also
occurs for some alveolar and poét—alveolar targets, for
example: - [kl is sometimes used to realise ’7S/, /d/, /qy
and /S / targets in WI position. There is still
considerable variability in the reaiisatiqns of the same

target phones in WW position with nasal realisations of

plosive, fricative and affricate targets.
In VF position at both 3;6 and 3;9 the process of Final
Consonant Deletion is still predominant for all targets

except nasals. At 3;6 some targets are realised as the

glottal plosive (21 but this occurs less frequently at
3;9. Some plosives are used to realise /3/ in WF position

at '3;6 but at 3;9 there are predominantly zero

realisations or nasal realisations of this target phone.

It would appear, therefore, that the developments which

are occurring in WI and VV positions are offset to some

extent by lack of progress in WF position. It should be

noted that PJ did not evidence any syllable reduction
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patterns, all +the words he producéd had the correct
number of syllables, for example:-
motorbike: LmavEapar)  ghostbuster: t Lavpapa

By 3:9, therefore, PJ has made progress with regard to
the development of plosives. He uses plosives to realise
some plosive targets accurately but there is cqnsidefable
variability in his contraétive system. Aspects of the
variability include Stopping, Fronting and Final
Consonant Deletion which are developmentally normal
processes. These processes have normally resolved by 3;0
(apart from Stopping of /V, é. Z. /) and are therefore
evidence of delayed development <(Grunwell 1985)., 1In
addition some Backing also occurs and is evidence of a
characteristic associated with <cleft palate speech
(Russell 1989). The results at 3;9 demonstrate that PJ is
continuing to evidence very delayed and deviant phomnetic
and phonological development. '

Following the insertion of grommets at 3;4 PJ's hearing
was reported to be within normal limits from 3;6 until
the end of this study at 4;6. By 3;6 hié bearing was
being tested by pure tone audiometry. The grommets also
remained in situ and patent during this period. Weekly
speech therapy continued until 4;0 when it‘was suspended
to allow for consolidation and because evidence of

spontaneous improvement was detected. PJ's . mother
reported that it was easier for other people to

understand him both at home and at nursery school.

The phonetic inventory for 4;0 is presented in Figuye 52.
Phonetic distribution and consonant clusters are also
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shown. At 3;9 there were only thfée clusters in the
sample and these consisted of two glottal+nasal clusters
in WV position and one nasal+glottal cluster in VF
position. It is apparent from Figure 52 that fJ is now
using some obstruent+approximant clusters in WI and wWw
positions and a wider range of clusters in VF position.
The phonetic inventory sths a'nmch_more normal patterh
and now 1includes some fricative and some marginal
affricate consonants but there are also some vunusual
consonants such as the nasal fricative [gﬁl and the
palatal fricative [§]. Both these consonants are reported
in the speech patterns of cleft palate children and may
be termed 'compensatory articulations' (Dorf & Curtin
1982>.

Vhen PJ's phones are mapped onto the adult target system
(Figure 53D it is apparent that there is still

considerable variabllity. Plosives are becoming

established in WI and to some extent in WW position.
Stopping of fricatives also occurs VI and WW but there is
some use of [F] VI to realise target /F/ and also target
78/ in‘WIAand WF positions. There 1s still some Backing
of alveolar and post-alveolar targets. Approximants in VI
and WV positions still have some nasal reaiisations. The
most significant change has occurred in VWF position with
the "resolution of Final Consonant Deletion. There are
correct realisations of almost all the target plosives
with some variability. There is also the development of a
highly variable range of fricative realisations.

Some features of PJ's phonetic inventory and phonol?gical
system at 4;0 could be attributed to the cleft palate
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condition. Within the fricative vafiants. for example,
there is some lateralisation and some nasalisation both
of which have been reported in other cleft palate
populations (Albery & Russell 1990).. There 1s also some
Backing of alveolar and post-alveolar targets in both WI
and WV positions which corresponds with Edwards (1980)
description of the 'backward displacgment' of plosive and
other consonants.

At 4;0, therefore, PJ's speech patterns are becoming more
like the adult pronunciation system but there is still
considerable variability and developmentally unusual
realisations of target phones. In addition with the
resolution of Final Consonant Deletion there 1s evidence
of normal though severely delayed development. |

Weekly speech therapy sessions were resumed at 4;2 and
continued until 4;4. The aims of therapy weré to reduce
the variability and encourage fprfher development of
accurate matches for plosive and fricative targets. PJ's
co-operation with therapy tasks varied according to his
mood but he continued to make progress. A£ 4;4 it was

reported that he was more intelligible to people who were

unfamiliar with him.

The phonetic in§entory at 4;6 (Figure 54> shows little
change from 4;0. The approximant [J] appears to have

become marginal but there were fewer /J/ targets at 4;6.
There are fewer consonant clusters although there are the

same number of target clusters. Unusual voiceless nasal

consonants still occur. Vhen the child's phone§ are

mapped onto the adult target system (Figure 55> 1t
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appears that these nasals are used>ﬁs realisations of,
fricative targets particularly in VWF position. Overall
there is no major change from the pattern at 4;0 <FiSQre
53> but there are signs that some progress is béing made.
There is still considerable variability particularly with
regard to fricatives in WF position. The Backing of
targets /t/ ana -V has' diminished and td1 is now
established as the most frequently occurring consonant in
WI as well as WV and WF positions for target /d/. The
labio—dental fricatives [€<] and [V 1 are used more
consistently in WV and WF positions but there is Stopping
of these targets 1n VI position. Stopping of other
fricatives also occurs in VI and WV positions although PJ
. 1s obviously attempting to signal fricatives word
finally. In WF position some of the fricative
realisations still show characteristics reported for
other cleft palate populations espeaially the use of the
palatal fricative t ¢ (Albery & Russell 1990>.
Lateralisation of fricative consonants does not, however,
occur in the 4;6 sample as it did at 4;0. |
Palatalisation and lateralisation can be associated with
dental and occlusal anomalies (Albery & Russell op cit).
~PJ does have a slight anterior crossbite ‘on the cleft
side and a normél occlusion on the opposite side of his
In addition there 1s misalignment of the.  dental

mouth.

arch and a lateral incisor 1s palatally displaced. The

palate appears to be of normal dimensions including

height but there is a small anterior fistula. The

crossbite, misalignment and the fistula coul? be

contributing to the unusual fricative realisations but it
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should Dbe noted that PJ sometimes uses accuratq
productions of [S] and [Z].

At 4;6, therefore, PJ has continued to make progress
particularly with regard to the development of plosive
and. fricative articulations. However, fricatives apart
from [f1 and (] are marginal thus gi?ing eyidence of
delayed phonetic developmenf. In addition the presence of
unusual nasals and the palatal fricative provide evidence
of deviant development which may be associated with the
cleft palate condition. With regard to PJ's Contrastive
System 1t 1s evident +that the phonetic deviance 1is
continuing to restrict phonological development. There
are, however, more accurate matches and developmentally
normal mismatches with the adult system but there
continue to be developmentally unusua; realisations. In

addition there is considerable variability.

It 1s evident from the results reported above that PJ
follows a different pattern of phonetic and phonological
development from the other subjects in both studies. At
1;9, although there was evidence of delayed language

development, it appeared that PJ was begining to evidence

a more normai. though delayed, contoid Phonetic

inventory. At 2;0, however, this had not been maintained.
Apart from [9] the plosives 1in PJ's consonant phonetic

inventory were marginal. This coincided with reduced

hearing 1levels but an improvement in vocabulary and

L

expressive language development. Plosives continued to be
marginal in the phonetic inventories at 2;3 and 2;6 and
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nasal realisations of obstruents pfédomingted. Between.'
2;3 and 2;6 PJ had further hearing problems and at 2:6 a
delay in language development was again detected. Spee&h
therapy intervention was instigated .at 2;6. At 2;9 and
3;0. the pattern of marginal plosives and predominantly
nasal realisations was virtually unchanged and it was not
until 3;6 that PJ's phonétic inventory appeared more
normal with regard to plosive development. It took,
therefore, eighteen months for the development which
might have been predicted from the contoid phonetic
inventory at 1;9, to take place. By 4;0 it was apparent
that PJ was following a path of phonological development
which was considerably delayed and not entirely normal.
It 1s noteworthy that following the reinsertion of
grommets at 3;4 PJ's hearing was foﬁnd po be satisfactory
from 3;6 until the end of this study. In addition PJ's
language development at 3;6 was Conéidered to be normal.
At 4;0 and 4;6 there was evidence of fricative
development predominantly in WF position. Considerable
progress had been made with regard to the establishment
of plosives in PJ's contrastive system at 4;6 but there

was continuing evidence of phonetic deviance restricting

phonological development.

It would appear, therefore, that for PJ the cleft palate

condition combined with intermittent hearing difficulties

resulted in deviant and severely delayed phonetic and

phonological development. This did not resolve

spontaneously and required speech therapy intervention.

o

Although progress had been made, evidence of deviant and

delayed development was still present at 4;6. With the
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development of normal plosives and fricatives, however,.

velopharyngeal insufficiency as a possible causative

factor could be excluded.

SUBJECT JA -
Pre-speech vocalisations

Figure 56 presents the contoid phonetic inventories for

JA at the first three recordings. The  percentage

- frequency of use of the active articulators at each

recording is shown as Graph A 1in Figure 57. Graph B 'in
Figure 57 shows the percentage frequency'of occurrence of
‘the different manner of articulation categories.

It is evident from the contoid phonetic inventory at R1
(Figure 56> and from Graphs A and B (Figure 57) that pre-
operatively JA is using no front of tongue érticulations
and only a small number of bilabial nasals. In addition
there is limited use of the back of the tongue (10%) The
“very frequent use of the glottal plosive EZi accounts for
the majority of fhe glottal and pharyngeal articulationms.

This” pattern of predominantly glottal articulation
corresponds closely to the pre—operative patterns of SB
in Study 1 and of AC in Study 2. In addition the marked
lack of labial and lingual plosive contoids is similar to

the inventories of all the subjects in both studies.”
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At R2 it 1s apparent from the contoidvphonetic inventory
and from Graph A that JA has begun to use appreciably
more labial and lingual contoids and that there has béen
a corresponding decrease 1in glottal,articulatioﬁs. Graph
B 1ndicates the decreased use of the glottal plosive but
there 1is still a marked lack of other plbsives with only
one weak labial plosive aﬁd one postero-dorsal plosive
occurring in the sample. JA has developed a range of
lingual and bilabial approximants in addition to lingual
nasal contoids. In R2 the majority of the contoids occur
in within-vocalisation position in syllable structure and
there is evidence of variegated babbling (Oller 1980).
The results for JA at R2, therefore, evidence an increase
in 1lingual, especially front of tongue articulations.
This is similar to the results for all the other subjects
in both studies except SB in Study 1. With regard to
plosive development, however, JA Tand PJ <(see above)
differ from the other subjects who are at least using
postero—dorsal plosives.

The contoid phonetic inventory (Figure 56) and the Graphs

(Figure 57> at RS3 indicate that there has been 1little

change from R2. Graph B shows that nasal occurs more

frequently than other manner of articulation categaries
and graph A indicates that these are both labial and.
front of tongue nasals. There has been a slight increase
in the frequency of use of the glottal plosive and a
slight decrease in approximant articulations. There are
only two occurrences of plosives other than the glottal
plosive and in éddition there is one occurrence each of a.
voiceless bilabial fricative. At R3,

voiced and
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therefore, JA continues to differ from all the other

subjects except PJ because of her 1lack of .plosive

development.

It i1s apparent from these results that, fdllowing the
operation to repair the palate, JA increases her use of
lablial and front of tongue érticulations which is similar
to the development which occurs in the patterns of all
the subjects in both studies. With regard to the manner
of articulation, however, there i1is a marked difference
from all the other subjects except PJ. Both PJ and JA
evidence restricted contoid phonetic inventories and lack
of development of plosive and fricative articulations.

Another similarity with PJ is that JA also suffered from
otitis media with effusion (OME)>. This was first detected
post-operatively following an ear infection and resulted
in a conductive hearing loss. The céndition responded to
antibiotic treatment. The otolaryngologist reported a
further episode of OME following an upper respiratory
tract infection at 1;6 just after R3. Further antibiotic

treatment was not effective and grommets were 1inserted

when JA was 1;8.

Phonetic development 1;9-2;6

Figure 58 presents the phonetic inventory for JA at 1;9.
The inventory at 1;9 is based on 121 meaningful words
which occurred vin the sample. There were 31 different
spostaneous words and 27 different modelled words with
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the remainder of words being repetitibns. This supported
JA's mother's report that JA at 1;9 was trying to imitate
everything that was said to her. Since the insertion ﬁf
grommets six weeks previously an increase 1in vocabulary
had. been noted and JA's parents comﬁented that her words
had seemed clearer and her articulation more accurate.
Examination of the words usédrin the sample reveals that
JA sometimes used correct. articulatory placement but
incorrect manner of articulation, for example:-

dog: (ol

ball: [m>]

Susle: [nudL]
but there 1s . considerable variability which 1is not
unusual 1in a child's first words. Few consonants occur in
SFVF position, those which do are predominantly nasal
consonants with only one VWF (Kl and two [(£1. With regard
to syllable structure CV is the caﬁonical structure and
CVCV the next most frequently used structure.
It should be noted that although billabial and palatal
plosives occur in the inventory thelir frequéncy of use in
the sample is very limited: (b1=3, [PI=5, (C1=5, and
there 1is a predominance of nasals, glottals and
approximants. There 1is, however, no lack of opportunity
for plosive use{ There are, for example, ten spontaneous
words with /b/ as the SIVI target consonant but siwr /b/
is usually realised as (Mml. In éddition JA's attempts to
produée plosives are often accompanied by audible nasal
emission which is indicated in the phonetic inventory by
the . nasality diacritic [™1. There are some ap?arent
clusters in SIVI position which occasionally occur when
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JA 1s attempting to signal an obstruéﬁt'. as in bus: [rg\b'\q;
and chalr: [YO\’EE,] but also where there is a target cluster
as in brush [WWA], crash: [gk], spoon: [V, In view Aof
the fact that cluster reduction would be expected in the
speech of normal children at this age (Grunwell 1985) it
seems likely that in words such as brush, crash and
spoon, JA 1s attempting t(;) signal an obstruent rather
than the cluster. This combined with the evidence that
plosives are accompanied by nasal emission suggests that
JA may be Dhaving @particular difficulty with the
velopharyngeal mechanism and that there may be

velopharyngeal insufficiency associated with the cleft

palate condition (Stengelhofen 1989).

At 2;0 (Figure 59) there has been no expansion in the
phonetic inventory and there 1is an apparent reduction in
the frequency of use of plosives, "those which do occur
are marginal. tli is also marginal although there are no
fewer s L/ targets than in the previous sample. sLs is
most frequently realised as [j 1, Anaiysis of the
consonants used in SIVI position indicates that there is
considerable variability but also the tendency for nasal
realisation of some target plosives and fz;icatives, and
glottal realisation of others, i.e. /bratmi, /75,

/t/%[-zl. /d/—)[ﬂ], /k/-)[l]. JA's phonetic inventory,

therefore, remains restricted and there 1s evidence of

some of the deviant characteristics associated with the

cleft palate condition. Nasal and in particular glottal

realisations of plosives and fricatives coulﬂd be

attributed +to abnormal learned motor patterns or
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velopharyngeal insufficiency <Bzoch» 1879, Morris 1979),
JA's restricted phonetic inventory is similar to that of
PJ at 2;0 although he evidences even fewer consonaﬁts
than JA. She does have bilabial fricatives -and
approximants and also glottal articulations. For PJ the
glottal plosive 1is marginal, but 1like JA he is ﬁsing
nasal realisations of targef obstruepts.

It was reported that JA's single word vocabulary had
continued to expand and at 2;0 she was Jjust begining to
put two words together thus possibly evidencing a slight
delay 1in expressive language development. Parent report
and informal observation confirmed that JA's verbal
comprehension and her non-verbal skills were within
normal limits for her age. The expressive language delay
corresponds with that widely reported in the literature
for cleft palate children (see McVilliams et al 1984 for
a comprehensive review). A complicéting factor, however,
is that JA was experiencing ear problems at 2;0. As a
side effect of the grommets there was a discharge from
both ears. This did not respond to antibidtic treatment
so the grommets were removed at 2;1. Unfortunately
recurrence of OME and a conductive hearing loss were
detected one month after this proceduré and further

medication was prescribed by the otolaryngologist.

The phonetic inventory at 2;3 (Figure 60) indicates that
there is a slight increase in the use of plosives but it
should be noted that these are often produced with
audible nasal émission. The only fricative, apart from

the glottal fricative thi is the voiceless bilabial
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fricative [$] which has also been preéént in both the 1;9,
and 2;0 inventories. [P] is used to realise target /t“’/
and for one realisation of target /b/ and one of targét
WF/. There i1s still an overall pattern of glottal and
nasal realisations of plosive and fricative targets in
SIVI position but JA occasionally appears to be making
some attempt to signal cofrect articulatory ‘placement
and/or manner of articulation. In addition, however,
there is still considerable variability, for example:
target /d/ - daddy: rdetji, jewi, naejl, jaeni
duck: [Jv, nvk, v, nu 3
target /b/ - baby [ b, mezmi, el 3
bike: [bar, mar;
target /{/ - shoe [i;u.rtu
At the 2;3 recording JA's mother reported that words such
as 'daddy' seemed to be clearer. It was noted at the time
of the recording that there was aﬁ overall hypernasal

in addition, it was observed that JA often used

tone and,
a nasal grimace. Both these features are clinical
indicators of inadequate velopharyngeal closure

(Stengelhofen 1989) and provide further evidence that JA

might bhave velopharyngeal insufficiency (VPI>. Similar

evidence of VPI was not detected in the speech of any of
the other subjecfs in both studies although some subjects

evidenced nasal realisations of target obstruents, namely

AB and DD in Study 1 and PJ in Study 2. Although JA's

phonetic inventory at 2;3 continues to evidence

restricted and deviant development, she is using a wider

range of manner of articulation categories than PJ gt 2;3

and 2;6.
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At 2;3 JA was reported to be: vefj congested and oﬁ
permanent antibiotic treatment for her ear problems.
Although she was prbbably coping with fluctuating hearing
levels this did not appear to be impeding her expressive
language development. Her vocabulary was increasing and
there were 87 different spontaneous words in the sample
at 2;3. In addition JA was’using many two element phrase
and clause structures at Stage II (1;6-2;0> of LARSP
(Crystal, Fletcher & Garman 1975). Her expressive
language, therefore, remained somewhat delayed but
spontaneous progress was occurring. It is noteworthy that
at 2;3 PJ was also making progress with regard +to
expressive language develbpment despite hearing problems

due to recurrent OME.
Phonetic and Phonological Development

From 2;6 to 4;6, changes which occur 1in JA's phonetic
inventories are also evident in the Contrastive
Assessments. Therefore, only the latter aré included in
the following figures with reference being made to

cluster development in the text.

There |is sufficient data at 2;6 to undertake a
phonological analysis and Figure 61 shows JA's phones
mapped onto the adult target phones. There seems to have
been some regression with regard to plosive development.
Apart from the glottal plosive all plosives have become
marginal and only occur in SFWF position. There continue
to be nasal realisations of many target obstruents. It is
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apparent though that JA is attemptinéAtD use friction fut
SIVI target fricatives, for example, /F/a[§], /S/qu,gj,
Vith regard to placement many of JA's realisations are at
or near to the target placement al%hough there are still
glottal realisations of some targét plosives. In SFWF
position there 1is evidence of the developmentally nbrmal
process of Final Consonant.Deletion but JA does use some
plosive and nasal consonants. The canonical word
structure 1s still CV (43%> and CVCV is the next most
frequently used structure (20%).

JA's attempts to produce friction and correct placement
indicate the possibility o©of an incipient phonological
system underlying a phonetic disorder. Glottal and nasal
realisations of target obstruents is a possible
indication that there could be VPI (Bzoch 1979, Morris
1079>. Although the same characteristics occurred in the
speech patterns of AB and DD in Sfudy 1 both subjects
were also producing some normal obstruents with an
appropriate oral air stream. This suggests that their
unusual realisations were due to abnormal'learned motor
patterns (Bzoch 1979> and not VPI. In addition, it was
observed at 2;6 that JA's fricatives were produced with

nasal escape and were often accompanied by a nasal

grimace. These bharacteristics provide further .evidence

of possible VPI (Stengelhofen 1989).

At 2;6 it was also noted that JA tended to shout and she
was again found to bhave a conductive hearing 1loss
associated with OME. In addition JA had a cough which had

been present since she contracted mumps two ponths

previously. The otolaryngologist decided to reinsert
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grommets and this was carried out éf e;7. It was hoped
that JA would be able to tolerate the grommets better if
they were inserted during the summer when upéer
respiratory tract infections are less prevalent. Despite
her. obvious hearing difficulties JA remained responsive
in communicative situations and had continued to make
good progress in expréssivellanguage development.

Figure 62 presents the Contrastive Assessment for JA at
2;9. Plosives are now present in all word positions but
there are still glottal and nasal realisations of some
target plosives, especially in SIWI position, Ihe
oral/nasal contrast 1s, therefore, not yet established
but 1t 1is emerging. Voiced plosives are, however,
generally accompanied by audible nagal emission, for
example, [’E] and [J]. Volceless plosives only occur in
SFWF position and may be realised aé glottal plosives in
vI and ww positions. Approximant/obstruent and
approximant/nasal contrasts are well established and
there is also a plosive/fricative contrast.emerging. The
process of Final Consonant Deletion has virtually
disappeared and the canonical phonotactic structure ‘;s
now CVC. It would appear that the relatibnship between
the child and adult targets 1s becoming <closer
phonetically with regard tolboth manner and placement. It
ie evident though that JA is~ continuing to experience
diffiéulty in controlling the velopharyngeal mechanism in

order to produce obstruents with an exclusively oral

airstream.
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There 1s additional evidence of >ﬁorma1_ phonologicai
development at 2;9 in that JA is using
obstruent+approximant clusters which begin to occur .in
the speech patterns of some normal»children between 2;6
and. 3;0 (Grunwell 1987a). JA 1is using [pw], [3w] and [gw]
for example: -

brush: [gwuls

flowers:[Pwaaan;.

swing:[éuncﬂl

grass: EQOOQF]
It should be noted that the Backing of the first element
in the /br/ cluster 1.e. /br/argwi could be attrivuted to
the cleft palate condition as Backing has been repoarted
as a characteristic of the speech patterns of cleft
palate children (Albery & Russell 1990, Edwards 1980)>. In
addition, however, there is the possible influence of the
back tongue position for the apprdximant (W3] and the
vowel [V]. The presence of [W] in the [FWJ cluster which
JA uses to realise /FL/ in flowers (see above) does not,
however, result in Backing. JA also attemﬁts to signal
/s/+consonant clusters but her difficulty 1in the
realisation of some of these targets provides further

evidence of possible velopharyngeal insufficiency, for

example: -
scarf: [Q§0f,93°§]
stqpped:[gﬁﬁh
spoons: q;m0”93
JA's realisations of /S/+nasal, however, would not be

considered unusual in the speech patterns of noymally
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developing children at this age (Grunwell 1¢87a), for

example: -
snow: QO]

At 2;9, therefore, the development/of clusteré and  the
resolution of the process of Final Consonant Deletion
provide evidence of normal phonologidal development.
However, JA's speech patterns continue to evidence
characteristics assoclated with cleft palate, especially
nasal and glottal realisations of obstruents and
nasalisation of plosives. In addition her speech patterns
differ from those of all the other subjects 1in both
studies.

There had been no problems with the grommets following
their insertion at 2;7 until JA had an upper respiratory
tract 1infection Just before the 2;9 recording. This
resulted in a discharge from both ears which responded to
antibiotic treatment but there was no evidence of any
hearing loss. There was continuing progress with regard
to language development which was Jjudged to be within
normal limits for JA at 2;9. JA's nmther-reported that
she was intelligible to everyone and that JA attended
nursery every morning and playgroup sessions twice a

week,

1t 1s apparent from the Cont;astive Assessment at 3;0
(Figure 63) that there has been no change with regard to
plosive realisations. There has however been further
development in fricative production "although there 1is
considerable variability. In addition the affricates [g]
and [45] are evident in SFWF position. Apart from the
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glottal realisation of some targef‘ Plosives, JA is;
attempting to use correct articulatory Placement for most
phones. VWith regard to manner, there 1is a Stoppiﬁg
praocess operating on some target fricatives in particular
/f/ ana /v, Stopping of fricatives 1s a normal
developmental process but by 3;0 most children are
begining to use 2 (Grunwéll 1985)7 For JA, therefore,
in addition to deviant realisations of fricatives, there
is evidence 0of normally delayed development. There
continues to be 1nappropr;ate nasal escape on many
obstruents, in particular voiced plosives. There has been
an 1increase 1in the number of- clusters used by JA,
particularly nasal+plosive clusters in WF position. It
would appear, therefore, that JA 1s continuing to make
some normal progress with regard to phonological

-

development but there continue  to be phonetic
restrictions affecting her speech patterns.
At the 3;0 recording JA's mother commented that JA's

repetition of words often seemed better than her

spontaneous production. It was noted that there was an

overall nasal tone on vowels in addition to nasal escape
on consonants as described above. In addition the nasal
grimace persisted. There had continued to be intermittent

ear discharge but the grommets remained in situ.

Figure 64 presents the Contrasfive Assessment for JA at
3;6. Nasal Anemometry (Ellis 1979) was carried out at 3;6
and confirmed that there was inappropriate nasal escape
throughout speech. Nasal escape was not always aydible

especially on voiceless plosives in SFVF position. In
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both SIVI and SIWV positions thh"[P ] and [isl. for
example, occurred. To avoid confusion therefore,‘and 1ﬂ
the light of the evidence from the nasal anemometry oﬂly
the phone with nasal escape is included in .the
Contrastive Assessment. |
At 3;6 (Figure 64) the glottal realisation of target st/
has decreased considerably but it is still the most
frequent realisation for target /F/ in SIVI and SIWW
positions and for target /3/ in SIVI position. Stopping
of the fricatives /f/ and /V/ still occurs and there is
also evidence of Stopping of /B/ and ’37/. Despite the
restrictions of the velopharyngeal mechanism JA's
articulatory  placement (apart. from the glottal
realisations as described above) 1s usually accurate. In
addition there i1s a plosive/fricative contrast. There has
been no change with regard to JA's use of clusters which
provide further evidence of her velbpharyngeal problens,
for example:

stamps: CQJMZQ:‘

£fly: q;na::

squirrel: [gmjvl
At 3;6 JA was once agaln receiving antibiotic treatment
for OME. One grommet had extruded and although the ofher

was still in situ, JA's hearing levels were reduced,.

At 4;0 (Figure 65> it is evident that JA has pfogressed
further with regard to using correct articulatory
placement despite her velopharygeal insufficiency. Most
consonants are produced correctly but with  nasal

emission. /S/ is established in all word positions'but /8/
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and /Z/ are proving to be more difficult for JA., There is
still Stopping of the fricatives sF/, +v/, /B/ ana /3,
which 1s a persisting normal developmental process aﬁd
therefore evidénce of delayed phonplogiqal developnment
(Grunwell 1987>. There has been some cluster development
with plosive+approximant clusters, for example [bL PL Pw
kw EU] occurrng more frequently

JA's hearing was reported to be impfoved and one grommet
remained in situ, as at 3;6. Two months later at 4;2,
however, JA was found to have a bilateral conductive
hearing loss but at 4;3 the otolaryngologlist reported
normal hearing in one ear following the extrusion of the
grommet and a mild conductive loss in the other ear in
which there was a perforated ear drum. The cleft palate
team decided +to carry out further investigations of
velopharyngeal function and spee9h- radiography was
undertaken at 4;3. The results confirmed good palatal and
pharyngeal wall movement but with a consistént
velopharyngeal gap during speech. At this stage,
therefore, it could be concluded that JA's speech pattern
with regard to the nasal emission was a direct result of
a structufal inadequacy related to the original cleft
palate. A pharyngoplasty operation was planned for JAiat
the age of 4;7.

Prior to the operation a further speech sample was
obtained at 4;6 <(Figure 66)>. The persisting Stopping
process is still in evidence for fF/, /V/ and 787 but {3]
is present as a marginal phone. The major change which
has occurred is that JA is now realising the fricatives
/S/ and /Z/ accurately but with nasal emission "in all
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word positions. Although in SIVWVW and SFVF Positions there
is still some Stopping of these fricatives and there is ;
greater degree of variability for fricatives than for
other targets. In WF position nagal escape 415 often
inaudible especlally on the voiceléss pPlosives. Also in
this word position voiced obstruents are often completely
devoliced and therefore alﬁost. inaudible, Anéther major
change which has occurred 1s that JA is now using a full
range of clusters in all word positions. In SIWVI position
/s/+consonant clusters occur usually with nasal emission;
for example:

strawberry: [éEdéEL]

.~ spider: Egpaig?]

snaill: [§f'\ B'Ij'\ft]
In an attempt to produce fricatives without nasal
emission JA sometimes uses an 1ngr§s§ive alrstream (see
'snail' above). In addition JA continues to use (AN1 and
[P™M] to realise some /S/ +consonant clusters, for
example: |

stars: [Qﬂdi]

snake: [D ﬂQ“—:EJ
At 4;6 1t was noted that there had been a further
deterioration in JA's hearing following a recent uf?er
respiratory tract infection. She had a loss of 30-40dB in
the right ear and a loss of 30-50dB in the left ear. The
pharyngoplasty operation was cérried out at 4;7 and at a

post-operative examination at 4;9 the 1initial results

indicated a probable successful outcome. In addition JA's

hearing at 4;9 was found to be within normal limits.

1t
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A further recording was made following the pharyngoplasty
operation and Figure 67 shows the Contrastive Aséessmené
for JA at 4;10. It 1is evident that JA is now ableAtD
produce plosives and fricatives with an exclusively oral
airstream which has resulted in virtual eradication of
any variability. The varilabllity which does occur
indicates that JA 1is estéblishing a contraét between
labial plosives and labio-dental fficatives. There 1is,
for example, appropriate realisation of /€7 ana ’v/
although there is still some Stopping of these targets
particularly in SIWVI and SIWVW positions. This sometimes
results in variable productions of the same word, for
example, fat: (=t , b&t l]. This also occurs when the
fricative target is the first consonant in a cluster, for
exanmple, flower: [\CLa.vwa, FLW'B 1. 131 1s still present
as a marginal phone and target 7B/ thoﬁgh subject to some
variability is often realised as tf3 especially in SFWF
position. Realisation of 10/ as if is a normal
developmental process at 4;10 (Grunwell 1985). In SIVI
position 78/ 1s also realised as a bilabial pPlosive
indicating Stopping of /'P/ as described above. An
additionai development is that JA is using the
approximant [Y] in SIVI and SIWV positions and alsoiin
some consonant CIusters, for example, [df].

At 4;10, therefore, following surgery which has.provided
her with an adequate velopharyngeal mechanism, JA's
phonetic and phonological development 1s virtually normal
for her age (Grunwell 1985). The only evidence of delayed
phonological dévelopment is the Stopping of the
fricatives /f/ and /V/ which is, however, resolviné.
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It 1s evident from the results described above that Ja's
development of plosive and fricative articulations wa;
considerably delayed in comparison with patterns .of
normal phonetic development. From 3;3 onwards; however,
it was apparent that JA was attempting to produce
plosives with correct articulatory placément. Similarly
at 2;6 she was attempting to produce friction énd correct
placement 1n order +to realise fficative consonants.
Subsequently JA gradually achieved correct articulatory
placement for most obstruents and established a
nasal/oral contrast despite the 1inadequacy of the
velopharyngeal mechanism which resulted in nasal
emission. Whilst achieving this there was evidence of
normal phonological development. For example, Final
Consonant Deletion present at 2;6 was resolving at 2;9
and the development of clusters was évidenced from 2;09.
The ©possibilty first noted at 2;6 of an incipient
phonological system underlying a phonetic disorder was,
therefore, confirmed. Apart from some delay due to the
persisting Stopping process JA evidenced normal
phonological development despite the physical
reetrictiéns of an 1inadequate velopharyngeal mechanism
and the possible influence of intermittent conductive
hearing problems. Once JA could achieve velopharyngeal

competence normal phonetic and phonological patterns

became evident.
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SUBJECT AC
Pre-speech vocalisations

The . pre-speech contoid phonetic 1nvéntories for AC are
presented in Figure 68. In Figure 69, Graph A indicates
the percentage use of the active articulators at each of
the pre-speech recordings wfor AC. Graph B shows the
percentage frequency of occurrence of the different
manner of articulation categories.

At R1l, although nasal contolds are present in AC's
phonetic inventory (Figure 68), it can be seen from Graph
B (Figure 69) that these represent only 2% of the total
contoids in the sample. Graph A indicates that there are
very few articulations involving the use of the lips or
front of the tongue. AC is using predoﬁinantly pharyngeal
and glottal plosives and fricatives; This pre-operative
pattern is similar to that of JA in Study 2 and those of
SB, FS and AB in Study 1. In addition the marked lack of
labial and 1lingual plosive contoids 1s similar to the

inventories of all the subjects in both studies.

Post-operatively at R2, there has been 'a significént
change in the type and range of contoids used and in the
fregquency of use of the different active articulators. Ih
this sample there is also evidence of reduplic%ted and
variegated babbling (Oller 1980>. Graph A (Figure 69
shows that AC 1s now using more front of tongue
articulations and many more bilabial articulations with a
corresponding decrease 1in the use of pharyngeél and
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glottal articulations. The frequency of occurrence of
nasal contolds 1s greatly increased (Graph B), Thé
phonetic inventory at R2 (Figure 68) shows that AC is ﬁow
using bilabial and 1lingual plosives as well asg the
glottal plosive. The latter, however, still accounts for
over 60% of the plosives in the sample.

At R2, therefore, AC is already begining to make Progress
towards more normal articulatory patferns; With regard to
the development of billabial and lingual contoids, he has
made similar progress to subjects AU and AB in Study 1.
It 1s noteworthy that AU and AB both had clefts of the
palate only whereas AC had a complete unilateral cleft
lip and palate. The increase in the use of nasal contolds
for AC at R2 (Graph B) is similar to that for FS at R2 in
Study 1.

It should be noted that this phonetic development has
occurred despite the fact that AC suffered some
respiratory tract infections post-operatively. He
contracted German Measles and then had tonsilitis and a
throat infection. At the time of RZ2 he was found to have
unilateral glue ear but the other ear was normal and his
hearing Qas reported to be excellent. AC subsequently
suffered two episodes of otalgia which requifed
antibiotic treatment prior to R3 but at R3 the

otolaryngologist reported that his tympanic membranes and

bhearing were normal.

From the contoid phonetic inventory at R3 (Figure 68) it

can be seen that there has been some change in the

plosive contoids. There is only one occurrence of a
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plosive using the front of the tongue i.e. (L], but there
are more postero-dorsal plosives. Graph B shows that Aé
is now using more plosive contoids overall. In R3 o%er
70% of the plosives are lingual or labial as opposed to
glottal. A similar increase in the use of Plosives other
than the glottal plosive at R3 was evidenced in the
results for all the subjects in Study 1.  with the
exception of FS, V

AC was reported to be using over twenty single words at
the +time of R3 (1;6> and eighteen different words
occurred in the sample. The consonants used in the words
correspond with the contoids used in the rest of the
sample. The word structure is predominantly CV with some
reduplicated CVCV, for example:-

comb: [ kol bike: tbazi

bubble: [ babuj

It is evident from these results that AC has a restricted
and deviant pattern of pharyngeal and glottal
articulations pre-operatively but following the operation
to repair the palate there 1s a rapid response to the .
physical | change, particularly with regard to the
development of ploslive articulations. At RS3, however?iit
should be noted, that the lack of plosives using the
front of the tongue differs significantly from“patterné
reported for normal children (Locke 1983). It could be
argued that the cleft palate condition assoclated with

the pre-operative pattern of predominantly ' back’

articulations has resulted in lack of experience of front
of tongue articulations, although AC does use front of
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tongue nasals and approximants. It is more likely;
therefore, that this 1is a feature of delayed plosiv;
development. In normal children glottal and back ‘of
tongue plosives predominate in the first six ﬁonths of
life but from about 6 months onwafds. front of tongue
plosives become more prominent (Locke 1983) .

All of the subjects in Study 1 were using fronf of tongue
plosives at R3, although both FS aﬂd DD lacked bilabial
plosives., With regard to the subjects in Study 2, AC's
plosive development, though delayed in comparison with
normal development, is more advanced than that of both PJ

and JA at R3.

Phonetic development - 1;9-2;0

Figures 70 and 71 present the phohetic inventories and
distribution for AC at 1;9 (R31i> and 2;0 (R311i)>. At 1;9
113 meaningful words occurred in the sample of which 77
were different spontaneous words. At 2;0 there were 148
words of which 121 were different spontaneous words. It
is eviden£ that AC had continued to make normal progress

with regard +to language development. His vocabulary

increased steadily and he was using two and tpree word
utterances by 2;0. _

At 1;0 (Figure 70> it is apparent that AC is using the
full range of English plosive consonants. Velar plosives
are established in WI and WV positions and there is one
WFnth. Bilabial and alveolar plosives are established in
Wl position but each phone occurs once only'lin ww
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position. The alveolar approximant tl1 s ‘a marginai

i

'phone although the - equivalent antero-dorsal contoid

occurred in both vocalisation initial and within
vocalisation positions in babbling at 1;9. With regard to
fricative development there is the éarly occurrence of
[SJ in VF position, for example:-

bus: [pv{1 | r1sn: twif1
Examination of the words used in the sample at 1;9
reveals some Backing, for example VI Fr 1s realised as
[k] (apart from 'fish')
There 1s also some Backing of VI sd/ but this could be
accounted for by Consonant Harmony 1in this samplé.
Backing does, however, become more evident at 2;0 when

there is Backing of WI plosives e, /d/, fricatives /S/ /S/

and affricates /g/ ﬂg/, for example: -

tap: :kaeP] daddy: [goeqi]
seesaw: [ kLkD 1 . shoe: cku p|
chair: l:kia ] Jeep: tgi.p |

Backing is unusual in normal development but has been
reported as a characteristic of the speech patterns of
somé cleft palate children (Edwards 1980, Albery &
Russell i990). In addition the plosive realisations of
fricative and affricate targets which occur in the aﬁove
examples are evidence qf a Stopping process. S?Qpping of

fricatives and affricates occurs in normal develppment at

2; 0 (Grunwell 1985).

From the phonetic inventory and distribution at 2;0

(Figure 71> 1t 1s apparent that AC 1s now using the
palatal approximant [J ] more frequently although the
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lateral approximant tll remains a marginal phone. AC is

also using a bilablal fricative 1in both VI and Wﬁ
positions. There are more plosive and fricati?e
consonants occurring in WF position which reflécts AC's
incresed use of CVC structures. In addition it 1is
noteworthy that there are two poiysyllabic words in this
sample: —
maltesers: [MOLij?] bélicopter: [Eikbk‘al

At 1;9 and 2;0, therefore, there 1is evidence of normal
phonetic and phonological development but the presence of
a Backing process is developmentally unusual. As
discussed above Backing 1s a characteristic associated

with cleft palate speech (Edwards 1980).

Phonetic and Phonological development 2;3-4;0

There has been no change in the phonetic inventory at 2;3
(Figure 72) apart from more frequent use of [ L]'which
means that 1t i1is now included in the main inventory.
Progress has been made, however,  with regard to
distribution. There 1s an increase 1in the range and
number of plosives 1in SIWW and SFWVF positions. ﬁbre
fricatives occur in SFWF position and there are two in
SIWVW position. In addition there 1s the develqpment of
consonant clusters 1in VWF 'position, in particular
nasai+obstruent clusters, and one WI cluster tbly.

At 2;3 there is sufficient data +to undertake a
phonological analysis and Figure 73 presents AC's phones
mapped onto the adult target phones. The developméntally
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normal Stopping process 1is still operating for most
fricative and affricate targets in WI and WW but not WF
position. It is evident that the Backing process is
begining to resolve although there is still Backing of WI
/8/ which is also Stopped. There -is now variability in
the production of other phones which wére consistently
Backed at 2;0, i.e. +sd/ st/ ana /lg/. vi /d/, for
example, 1is realised és td1 four times and as [8] five
times., VI /t/ is realised AS [t] four times, as [k] three
times and as [d ] once. There are mnot consistent
realisations for particular lexical items and there is
often variability imn production of the same word, for
example: -

twb: [du,ku ,tu ] door: [db,gbl

Jump: (SANW>.dAfﬂJ
In a small number of cases the' Backing could be

attributed to Consonant Harmony as in:-—
cat: tkak1  sticky: t kiki 1 duck: tsAkJ

The canonical word structure at 2;3 1s CVC and it 1ig
apparent from Figure 73 that AC is using VF plosive and
fricative consonants. The post-alveolar fricative [S]
which has been present in WF position‘since 1;8 is used
to realise /S§/ and /Z/ in addition to ,/5/. The phones
which do occur in VF position are usually realised

correctly in terms of manner, that 1is plbsives are

realised by plosives and fricatives by fricatives.

There 1is, therefore, evidence of further normal phonetic
and phonological development at 2;3 and in addition the

abnormal Backing process 1is begining to resolve.
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It is evideét from the phdnetic inventory at 2;6 (Figuré
74) that AC has acquired the affricate ttSJ and also the
voiced post—alveolér fricative I 3 1. There has beén
further progress with regard to cluster developﬁent with
obstruent+approximant clusters in VI position. Grunwell
(1987a) reports that clusters of this type begin to be
evidenced in the speech patterns of some normal children
at 2;6-3;0. AC is, therefore, evidencing norﬁal clustér
development.

The Contrastive Assessment at 2;6 (Figure 75) reveals
that there 1is still evidence of Backing of alveolar
plosive, fricative and affricate targets but this 1is
occurring less frequently. The fricative development that
was noted inAWF position at 2;3 has now‘progressed to
SIVV position but there is still Stopping of VI targets.
The newly acquired affricate [%] ls "evident in both VI
and WF positions. Like the development of [S] at 1;9,
this 1s an early development Aof the affricate  in

comparison to patterns of normal development (Gruanwell

1987a).

From 2;9—4;0 changes which occur 1in AC's phonetic
inventories are also evident in the Contrastive

Assessments. Therefore only the latter are included 1in

the following figurés with reference being made to
cluster development in the text.

At 2;9 (Figure 76) appropriate stabilisation has occurred
in AC's phonological system. There 1s reduced variability
and the Backing process has virtually disappeared. The
vﬂoiceless bilabial fricative [§] which was present as a
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realisation” of WF /-F/ at 2;6 is now used to realise
target 4PF/ in all__word positions which represents a
breaking down of the Stopping pattern. AC's developmént
of fricatives has always commenced in WF positioﬁ before
generalising to other positions in word structure and is
therefore following a pattern of normal development as
described by Ferguson (1978>. The realisation.of /f/ as a
bilabial fricative is, however, unusual and it could'be
hypothesised that this 1s‘associated with the fact that
AC had a cleft 1lip and palate. It can not, however, be
accounted for by AC's oral structures at this stage, nor
is it something which has been reported as a feature of
cleft palate speech. It 1is feasible, +though, that
previous traﬁscriptions of cleft palate speech were not

at the level of phonetic detail which would allow this

characteristic to be observed.

Figure 77 presents the Contrasti?e Assessment for AC at
3;0. The realisation of /P/ as a billabial fricative is
still evident and the same phone 1s also used to realise
WF /6/ and one occurrence of VI /6/. In normal
development at 3;0 /6/ is often realised as DF] (Grunweli
1985) and AC 1is, therefore using his realisation of
target fF/, that 1s /B/ ) /F/ - [i]. There is, thérefore,
evidence of a normal developmental pattern in addition to
the unusual phonetic realisation. The voiced bilabial
fricative is also present in the phonetic 1inventory at
3;0 and is used to realise target /V/ in WF and oncé in
WV position. It.is also apparent from Figure 77 that [S]
;nd (Z1 are present in AC's phonetic inventory at 3;0
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which is wh;n [S] becomes evident in the inventories of
normal children. [Z] does not usually occur unt11.3;6—4;6
(Grunwell 1985>. AC is, therefore, again evidencing eariy
fricative development.

The . Stopping process for fricative targets has virtually
resolved and fricatives are now used 1in all word
positions. There is, however, considerable variability 1in
the realisations of the alveolar fricatives /8/ and /z/.
In addition there 1is overlép between /S/ and /S/ as [S]
1s used to realise both targets. This is also evident in
clusters as AC is begining to evidence some /S/+consonant
clusters and not /§/+consonant clusters which occur at
3;0-3;6 in normal development (Grunwell 188%5). [S] is the
most frequent realisation of /§/ in VI and WF positions
and also occurs for some /Z/ targets. [3] is the most
frequent realisation for /2Z/ in WV and WF positions. In
addition there are some unusual realisations, for
exanmple, alveolo-palatal fricatiﬁes. It would appear,
therefore, that AC 1is having some difficulty in
establishing the correct articulatory patterns for /§/
and /Z/. A tendency for cleft palate children to
‘misarticulate’ these phones is reported in the

literature (McVWilliams et al 1984).

At 3;0, therefore, there is evidence of continuing normal
phonetic and phonological development but in addition

there are some phonetic features which may be associated

with the cleft palate condition.

At 3;6 the range of clusters used by AC has increased
fﬁrther. /s/ + consonant clusters are now present in SFWF
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position in“addition to some /S/+oonsonant clusters which
are still present. From 2;9 to 3;6 AC continued to
develop obstruent+approximant clusters, particularly .1n
VIl position, and also nasal+obstruent and obstruent
+obstruent. clusters in WF position. .~

Figure 78 presents the Contrastive Assessment for AC at
3;6. A significant change is the accurate realisation of
/$/ and /V/ in all word positions with only limited
variability. The unusual bilabial fricatives have become
marginal phones. With regard to /e/ and /é/, however, (1
is used to realise /6/ in both WI and VF positions which
is developmentally normal. /5/, is Stopped in VI position
and is realised as [d] which often occurs in the speech
patterns of normal children at 3;6 (Grunwell 1985). In WV
position /é/ is variably realised as Lﬁ,b.V]. There 1is
still considerable variability with regard to the
realisation of targets /S/ and /Z/. The distinction
between voiced and voiceless 1s consistent but each
target 1s realised by alveolo—palatal and post-alveolar
phones in addition to the accurate alveolar matches with
the adult targets. At 3;6 the overlap between /S/ and (S/
has virtually disappeared except in WF position. ‘
It is evident, therefore, that at 3;6 AC has continued to
make normal . progress in phonetic and phonological
development. The unusual Dbilablal fricatives have
virtually disappeared but . there are still unusual
realisations of alveolar fricative targets, which could

be associated with the cleft palate condition (McVilliams

et al 1984).
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It should b; noted that despite some ear infections AC's
hearing tests had been within normal 1limits and his aural
examinations satisfactory until he was 3;10. On tﬁat
occasion 1t was reported that he had suffered frequent
infections requiring antibiotic treatment during the
previous four months. The aural examination and impedance
measurements confirmed bilateral OME and in addition AC
had a low tone hearing loss. The otolaryngologist decided
to treat the OME by chemoprophylaxis using Trimethoprim.
This did not, however, produce the desired result and
bilateral OME was still in evidence at 4;0. Grommets were

inserted when AC was 4;3.

Figure 79 presents the Contrastive Assessment for AC at
4;0, Despite the presence of a conductive hearing loss
some minor changes in phonetic- and phonological
development are evident. The dental fricatives are now
present as marginal phones. £33 ié used to realise one VI
and oOne WwW /ﬁ/, and there 1s one accurrence af VI [e].
Both these phones may not occur in normal development
until 4;6., It would appear, therefore, that AC is again
evidencing early fricative development. There are still
variable fricative realisations of the alveolar fricative
targets /S/ and /Z/. The most frequent realisations of
these phones 1in Wl position are the alveolo-palatal
fricatives [l and [Z], and in WF position the post-
alveolar fricatives [S] and [3]. AC occaslonally uses
accurate realisations of /8/ and /Z/. In addition, at the
4;0 recording it was noted that AC could accurately
imitate these phones easily. There has also been further
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cluster development with more clusters now occurring 1in

VV position. ‘ ’

Figure 80 charts AC's developmental progress from 1;9 to
4;0. on the PACS Developmental Assessment. At 4;0 AC has
reached Stage VI (3;6-4;6). It is evident from this and
the results reported above that he has followed a near
normal pattern of phonetic and phonological developmeht.
There are, however, some .unusual features such as the
early dévelopment of some fricatives and affricates, for
example, [S], which is present in the phonetic inventory
from 1;9, and [g] which occurs at 2;6. Early developnent
of [§1 was also noted for Subject DD in Study 1. In
addition AC evidences early development of consonant
clusters with some WF clusters occurring at 2;0. Subject
AU 4in Study 1 also evidenced early development of
clusters (at 2;3).

Like the three CLP subjects in. Study 1, AC uses the
unusual process of Backing as opposed to the normal
developmental process of Fronting at 1;9 and 2;0. By 2;6
the Backing process has started to resolve and by 2;9 it
has virthally disappeared. Backing has been reported as a
characteristic of the speech patterns of cleft palate
children (Edwards 1980, Albery & Russell 1990).

From 2;9 to 4;0 the fricatives /s8/ and /z/ are bracketed

because of the variability in the realisation of these

target phones as described above. This results in

phonetic rather than phonological deviance and

intelligibility 1is usually unaffected. The palatal and

alveolo-palatal realisations of these fricative targets
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could be l'related to the cleft palate condition.
Palatalisation of fricatives has been reported in the
speech of children with complete clefts of the lip énd
palate (Foster & Greene, 1960; Albery & Hathorn.1985>. It
has been suggested that palatalisation and lateralisation
are assoclated with dental and occlusal ébnormalities but
the precise relationship  is unclear and as Albery &
Hathorn comment there are children with severe degreesvof
arch collapse, missingi teeth and/or Class I11
malocclusion who manage to produce excelllent speech
(Albery & Hathorn op cit). With regard to AC he does not
have a crossbite but his upper and lower teeth meet in an
edge to edge relationship which is not unusual for normal
children in ‘the primary dentition stage. It may be,
therefore, that AC's unusual fricative productions are
assoclated with differences 1n the configuration of the
tongue and the shape of the air channel (Catford 1977)
rather than structural deviance. There is no
lateralisation evident and it would seem that AC is using
the middle part of the tongue rather than the tip, and is
creating the channel for friction further back 1in the
mouth in order to produce the alveolo-palatal fricatives.
In addition AC was able to produce correct alveolar
fricative realisations in imitation tasks by modifying
his tongue position and using appropriate ~ tongue-tip
articulation.

It is noteworthy that the major advances in AC's phonetic
and phonological development, as described above, had
occurred prior.to any significant hearing difficulties.
it is evident from these results that AC follows a near
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normal pattern of phonetic and phonological development{
There is, however, some evidence of characteristics which
could be attributed to the cleft palate conditién.
namely, Backing and unusual realisations of alveolar
fricatives. The Backing processi had spontanecusly
resolved by 3;0. The unusual fricative articulations,
however, which were first detected at 3;0 are still
present at 4;0. It was evident; however, that AC was able

to produce accurate realisations of the alveolar targets.

INTER SUBJECT COMPARISON
Pre-speech vocalisations

The results of Study 2 confirm fhe findings of Study 1
with regard to the phonetic deviance which occurs in the
pre—-speech vocalisations of all the subjects both pre and
post-operatively. As discussed above in Study 1, this
finding'is in agreement with studies reported'for other
cleft palate populations (Henningsson 1989, O0'Gara &
Logemann 1088). The three subjects in Study 2 all
evidence restricted contoid phonetic inventories at R1.
For Subjects AC and JA pharyngeal and glottal
articulations predominate and there are almost no
afticulations involving the lips and front of the tongue.
This 1is similar'to the results for’AB and especlally SB
in Study 1. For PJ, however, 38% of his articulations are
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bilabial na;als and 21% are front of tongue nasals,. He
uses more nasals at 'R1 than all the subjects in both
studies except DD in Study 1. |
Post-operatively AC, PJ and JA all evidence aﬂ increase
in lingual articulations and a decrease in pharyngeal and
glottal articulations. This is similar to the ﬁost—
operative results for the subjects in Study 1. In
addition there 1s an increase in bilablal arficulatiohs
for both AC and JA. It is“noteworthy that in Study 1 at
R2 there appeared to be a difference between the subjects
who had clefts of the lip and palate (CLP) and those who
had clefts of the palate only (CP)>. The CLP subjects
still exhiblited a marked lack of plosives using the lips,
tip and front of the tongue. In Study 2, haowever, there
is a different picture. AC (CLP)Vis using bilabial and
lingual plosives at R2 but JA (CP> - and PJ (CLP> both
exhibit a marked lack of plosives and fricatives other
than glottal contoids. All the CLP subjects in Study 1
were at least using some postero—-dorsal plosives.

At R3 there 1is a greater difference between the
vocalisations of AC and those of JA and PJ. AC has
progresséd with regard to plosive development although
this 1s delayed in comparison to normal development
(Locke 1983). JA and PJ, however, have made no progress
with regard to plosive development. For both these
subjects, particularly PJ, nasal contolds predominate. In
addition PJ uses very few glottal articulations but over
20% of JA's articulations are glottal. These two subjects
are, therefore, continuing to evidence very restricted
;nd deviant phonetic development. AC 1like .all the
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subjects 15 Study 1 <(except AU who evidenced normal
development at R3) is moving towards mdre normal phonetic
patterns but there is still evidence of restricted And
deviant phonetic development.

The. lack of development for JA and PJ could be related to
fluctuating hearing 1levels as a result of OME. AB 1in
Study 1.also had OME which seemed to have resulted in
some regression 1in phonetic development at R3, This
subject, however, evidenced an increase in the percentage
0f plosives used at R3 and 26% of his total articulations

were labial or lingual plosives.

Statistical Analysis

In this type of study the opportunity for statistical
analysis 1is 1limited. It proved possible, however, to
undertake a statistical analysis on some of the pre-
speech data. Therefore, in addition to +the analyses
reported above, a statistical analysis was carried out on
the pre-speech data of all eight subjects together, over
the three recordings Rl1, R2 and R3. This analysis
considered changes 1in the frequency of use of the
different active articulators and the different manner of

articulation - categories. wvith regard to plosive

articulations, oral plosives (labial and lingual) were

considered separately from glottal plosives.

A Friedman (Friedman 1937) two-way analysis of variance
showed a significant difference for front of tongue
articulations Q)<0.002). for glottal and pharyngeal
;rticulations (p<0. 030>, for nasal contoids (p<0.044)> and
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for oral p;iosives (p<0.016>. The first two of these
results reflect thg increase 1n front of tongue
articulations and the decrease in pharyngeal and glot£a1
articulations which occurs post-operatively and is most
marked between R1 and R2 for all subjects. Similarly the
difference for oral plosives reflects the development of
these contolds post-operatively and the marked increase
in their frequency of occurrence at R3, for all subjects
except JA and PJ.

With regard to nasal articulations, all subjects show an
increase in their percentage use of these articulations
at R2, except AU who uses the same percentage as at R1.
The most marked 1ncreaéés (aver 20%) in nasal
articulations between R1 and R2 are evidenced for
Subjects PJ, JA, AC and FS. Between R2 and R3, Subjects
PJ, JA and SB evidence an increase in nasal articulations
but for all the other subjects there is a deoreaseq It is
noteworthy that both JA and PJ subsequently evidence very
delayed plosive development.

The results of this analysis, therefore, support the
interpretations of the non-statistical analyses. The
Friedman two-way analysis of variance has detected areas
in which significant differences occur and 1t 1is
noteworthy that these are the areas in which important
changes have been observed in the non-statistical
With regard to the active articulators, these

analyses.

areas are front of tongue and glottal/pharyngeal

articulations. With regard to manner of articulation,

they are nasals and oral plosives.
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Phonetic and Phonological Development

Some of the characteristics of cleft palate speech
patterns which were detected in the data of the subjects
in . Study 1 are also evidenced in Study 2. These
characteristics are nasal and glottal 4realisatioﬁs of
target obstruents, unusual fricative realisations and a
Backing process. In addition for PJ and JA, but not AC,
there 1s evidence of séverely delayed phonetic and
phonological development. These charactersistics have
been reported 1in the speech patterns of other cleft
palate populations <(Albery & Russell 1990, Bzoch 1979,
Dorf & Curtin 1982, Edwards 1980, McWilliams et al 1984).
Backing which was present in the developing pPhonologies
of DD, SB and FS, the three CLP subjects in Study 1, also
occurs for AC (CLP). It is first evidenced in the words
used by AC at 1;9 but has spontaneously resolved by 3;0.
Similarly, Backing had resolved>for DD by 3;0 but not
until 4;0 for SB and FS. Backing is also evident for PJ
but at a much later stage than for the other subjects
(from 3;9),

JA and PJ both evidenced nasal realisations of target
obstruents. For JA this characteristic seemed to be
associated with her physical difficulty in achieving

velopharyngeal closure for oral consonants. The nasal

realisations gradually disappeared as JA achieved correct

articulatory placement for target obstruents and

established an oral/nasal contrast. The obstruents,

however, were produced with nasal emission. JA was,

therefore, able to achieve accurate articulatory
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placement b;t was unable to produce an exclusively"orai
airstream because of velopharyngeal incompetence
(Stengelhofen 1989). Despite this physical restriction 6n
her articulatory ability and phonetic potentiai. it was
apparent by 2;6 that JA was attempting to signal plosive
and fricative articulations.

For PJ nasal realisations of target obstruents persisted
longer than for JA. They dominated his early speech
development, did not begiﬁ to diminish until 3;6, and
there 1is still some evidence of them at 4;6. Nasal
realisations of target obstruents also occurred for AB
and DD in Study 1. For DD they had virtually disappeared
at 3;0 but for AB they did not resolve until 4;6. For
these two subjects and for PJ the nasal realisations
would appear to be a result of abnormal 1learned
neurcomotor patterns (Bzoch 1979) ‘as none of these
subjects had velopharyngeal insufficiency. Bzoch (op cit)
suggests that these atypical patferns are learned prior
to primary surgery and ‘'may be retained indefinitely due
to habit.' For these subjects, therefore, 1t would appear
that the abnormal neuromuscular patterns originated in
the pre?speech stage of development and became habitual.
McVilliams et al (1984) describe children whose speech
consists primarily of nasal consonants and vowels. They
term the hypernasality assoclated with this delay in
phonetic development 'pseudohypernasality because the
speech may improve spontaneously or with therapy'. As
described above PJ required regular therapy to facilitate

his production of non-nasal consonants. In Study 1

- 147 -



spontaneous improvement occurred for DD but AB required
some therapy. 7 :
Glottal realisations of target obstruents are evident‘in
the data of JA from 1;9. JA uses the glottal plosive to
realise plosive targets and is, thefefore. using correct
manner but incorrect place of articulation. Her use of
glottal realisations gradually decreases as she achieves
correct place of articulation and has virtualiy resolvéd
by 4;0. For JA, her use of-glottal realisations could be
associated with her difficulty in achieving normal
articulatory patterns because of VPI. This pattern is
reported in other studies of cleft palate speech (Bzoch
1979, Morris 1979. McVWilliams et al 1984). These authors
suggest that the speaker uses 'glottai stops' as
compensatory articulations 1in an attempt +to produce
plosive articulations without nasal ~escape. As Morris
(1979) comments 'the plosive character of the glottal
stop does not depend on thev vélopharyngeal valve...'
because the 1interruption of the airstreah occurs at the
level of the glottis. In some speakers a glottal pattern
of articulation may ©persist even when they have
velopharyngeal competence because it has become a learned
pattern of behaviour (Morris, op city.

For PJ a few-glottal realisations of target obstruents
occur in WF position from 2;0. At 3;6 PJ's use of glottal
realisations has increased and these occur in all word
positions as some of his variable realisations of
obstruent targets. From 3;9 there 1is a decrease in PJ's
use of glottal realisations and thej no longer occur 1in
Wi position. There are still some glottal realisations as
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part of the variability at 4;0 and 4;6. AB and SB in
Study 1 also evidenced glottal realisations. For AB they
had disappeared by 3;6 and for SB by 4;6. |
Unlike JA and PJ, AC does not evidence nasal or glottal
realisations and follows a more normal pattern of
phonetic development. However, although AC evidences
early development of fricatives, unusual fricative
realisations of alveolar fricatives . are evident from 3{0.
JA uses a palatal fricative to realise some fricative and
affricate targets from 2;6 but this has resolved and she
1s using correct articulatory placement at 4;0. Both JA
and AC evidence normal fricative development but there is
some phonetic deviance related to the cleft palate
condition <(Albery & Russell 1990>., There 1is, therefore,
normal phonological development overlaid with phonetic
deviance.

WVhen PJ first evidences fricatives at 4;0, there is a
range of variable fricatives in WF position. These
variable realisations include palatal fricatives,
nasalisation and lateralisation of alveqlar fricatives.
Considerable variability i1in fricative production and
unusual fricative realisations still persist for PJ at
4;6. Palatal realisations of fricative targets were. also

evidenced for all the subjects 1In Study 1, with the

exception of AB. For these subjects +the palatal

realisations had disappeared. by 4;0. At 4;0, however, SB
was using some lateralisation of alveolar fricatives in
addition to accurate matches with these fricative
targets. Unusual fricative realisations, in particular
iateralisation and palatalisation of alveolar fricative
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targets, ha&e been reported in other studies of ' the
speech patterns of cleft palate childreh'CFDster & Greene
1660, Dorf & Curtin 1982, Albery & Hathorn 1985).

With regard to comparison between the pre-speech and
speech results for each subject some interesting
observations can be made. Both JA and PJ evidenced very
restricted and deviant phonetic development in their pre-
speech contoid phonetic inventories .at 1;6. In particular
there was a marked laok of plosive and fricative
articulations. Both these subjects subsequently evidenced
considerable difficulty and delay 1in establishing
plosives and fricatives in thelr phonological systems. In
Study 1, subject AB also evidenced a marked delay 1in
development, particularly with regard to the development
of plosive and fricative articulations. This delay had
largely resolved by 4;6 but there -was some remaining
evidence o0of developmentally normal delay. A further
similarity between PJ, JA and AB-is that these subjects
all suffered from intermittent conductive hearing losses
at what may have been critical periods in their phonetic
and phonological development. In addition it was
determined that JA had velopharyngeal insufficiency which
made i1t more difficult for her to achieve intra-oral
pressure for normal plosives and fricatives.

At 1;6 AC's contoid phonetic inventory exhibited a more
normal pattern than those. of JA and PJ "but there
continued to be evidence of restricted and deviant

phonetic development. In particular there was a lack of

plosives involving the front of the tongue. This subject
subsequently evidenced a Backing process 1in his early
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phonologicai development although this was beginning to
resolve by 2;3. The results for this suﬁject. therefore,
like those for AU, DD and FS in Study 1, indicate that
there 1is the possibility of spontaneous recovery from
phonetic deviance and of relatively normal phonological
development once the palatal surgery has provided an
intact intra-oral mechanism. PJ, like subjects AB and SB
in Study 1 demonstrates that there can be persisting
phonetic influence on ﬁhonological development. JA,
however, evidences a different pattern of development.
For this subject there is evidence of normal phonological
development overlaid with phonetic deviance caused by
VPI. The results for JA, therefore, indicate that there
is the possibility of an incipient phonological systenm
underlying a phonetic disorder.

It can, therefore, be concluded that - -although there are
some common tendencies, each child has his/her own route
for phonetic and phonological de&elopment. These results,
like those of Study 1, are 1n agreement with the
observations of McWilliams et al (1984? regarding the
individual variability between the speech patterns of
cleft palate children and the fact that they are a

heterogeneous population in this respect. In addition
McWilliams et al (op cit) comment on the occurrence of

improvement with age, especially with regard to the
articulation of plosives and fricatives. The - results of

both Study 1 and Study 2 support this.
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CHAPTER 7

DISCUSSION AND CONCLUSIONS
;

As outlined in Chapter 1 and discussed in Chapter 3, the
purpose of this study is to investigate the relationship
between physical, phonetic and phonological factors in
the speech development of cleft palate children. The aims
of the study are to deterﬁine the extent and nature of
any deviance or delay and whether these result primarily
from phonetic or phonological bases (Crystal 1981,1987).
A further aim is to consider whether there are possible
natural explanations (Harris & Cottam 1985) in order to
begin to address the 1issue of‘ why some cleft palate
children develop normal speech patterns whilst others
experienée considerable difficultj.

In Chapter 3 it was hypothesised that there will be
phonetic deviance 1in the pre—sufgical vocalisations of
cleft palate children as a result of the structural
abnormality. This hypothesis is confirmeq by the results
of this study. Prior to the operation to repair the
palate all the subjects evidence restricted and deviant
contoid phonetic inventories. There 1is g general lack of
articulations involving the lips and front of the tongue
and a predominance of glottal and ~ pharyngeal
articulations. This phonetic deviance |is, undoubtedly,‘
physically based and results from the structural
inadequacy of the intra-oral mechanism. Post-operatively,

in the context of an improved intra-oral mechanism, there

is the opportuhity for a greater range of articulatory
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possibilitiés and all the subjects demonstrate this to
some extent. There is an 1ncreaée' in 'lingual
articulations and a corresponding decrease in glaottal aﬁd
pharyngeal articulations for all the subjects.vPhonetic
deviance, however, is still evident. It 1is noteworthy
that at this stage individual differences are begining to
emerge with regard to the.production of plosives. These
differences are more apparent at .the third pre—speebh
recording (R3) when the children are aged bétween 1;6 and
;9.

The second hypothesis suggested that the link between the
phonetic repertoire of babbling and the basic sound
system of a child's language, which has been established
in studies Df normal children <(Oller et al 1975, Locke
1983), would also exist 1n the cleft palate population.
This 1s supported by the results of. this investigation.
Much of the phonetic deviance which was present in the
pre-speech vocalisations of these subjects at R3 can be
detected in their early speech patterns. For four of the
subjects in Study 1, for example.l antero-dorsal
fricatives in their pre-speech phonetic inventories are
still evident as palatal fricatives in later phonetic
inventories which are based on meaniggful speech. In
addition, for subject SB the range of @posterior
fricatives present in her pre-speech inventory at RS3

(1;9) is still evident as.an abnormal range of back

fricatives in her speech at R4 (2;6). With regard to

Study 2, the lack of plosives and the predominance of
nasal articulations for both PJ and JA in their pre-

speech patterns at 1;9 are subsequently evidenced 1in
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thelir earlﬁ: speech development. Furthermore, for these
two subjects +the phonetic deviance ﬁersists and 1is
similar +to that reported for older 61eft paléte
children's speech patterns (Bzoch 1979, Morris 1979,
McWVilliams et al 1984). This evidence supports the
hypothesis that later speech patterns can be predicted
from pre-speech vocalisations. The  management
implications of this finding are discussed below.

The hypotheses concerniﬁg the relationship ©between
phonetic and phonological development i1in cleft palate
children are confirmed by the results of this study. It
was suggested in Chapter 3 that progressively more normal
phonetic development would lead to normal phonological
development but +that a delay 1in phonetic development
could also cause a further delay in the establishment of
the child's phonological system. Both these developmental
routes can be observed 1in the results of this
investigation. AU in Study 1; for example, has a
developmentally normal phonetic inventory at R3 (1;7) and
subsequently evidences normal phonetic and phonological
development. For other subjects, howevér, there 1is
evidence to suggest that the phonetic deviance influences

early phonological development. Pre-speech delay in the

development of oral plosives, for example, leads to a

delay in the establishment of this type of consonant in

the children's contrastive .systems. DD, SB "and FS in

Study 1 all evidence delay in the establishment of

bilabial plosives. Paradoxically one bllabial plosive was
evident 1in SB's pre-speech phonetic inventory though
there were none in the inventories of FS and DD. For AB
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in Study 1; there 1s a delay in establishing voiceless
plosives 1in his contrastive system Valthough volced
pPlosives are established sooner. This corrésponds wifh
his pre-speech pattern in which voiced but not voiceless
plosives were present. Delay in plosive development is
particularly marked for JA and PJ in Study 2. It 1is
noteworthy that for some subjects (DD, SB and JA) who
evidenced delay 1n establishing bilabial plosives 1in
thelir phonological systemé, there 1s also a delay in
estabiishing lablo-dental fricatives. There is a
persistent Stopping process operating for these target
phones; they are usually realised as bilabial plosives.
This 1s a developmentally normal process (Grunwell 1987),
It would appear, therefore, that for these subjects a
delay in one aspect of phonological development has lead
to a delay in another related area.

It is evident that abnormal phonetic patterns may also
give rise to unusual phonologicalvprocesses. Backing, for
example, occurs to different extents for all the CLP
subjects. For these CLP subjects, the lgck of plosives
and fricatives involving the lips and front of the tongue
in the ‘pre—speech stage of development seems to have

predisposed them towards using a Backing_process in their

early speech patterns. This occurs even when the child is

able to use the correct target consonant. For example,

AC's phonetic inventory at 2;0 contains the full range of
English plosive consonants but i1in his speech pattern
is Backing of word-initial plosive targets. In

there

these subjects, therefore, Backing 1s an example of a
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secondary ﬁﬁonological disorder arising from a primary
phonetic deviance. . ;
From the results of rboth studies, 1in particular frbm
Study 2, <(which investigates the period from 1;6 to 3;0
in greater detail), the relationship between phonetic and
phonological development in children with cleft palate
can be observed. It should be noted that, even when the
children begin to evidence more normal phonetic
inventories, there are abnormal and variable matches with
the adult target system. It would appear, therefore, that
the cleft palate condition predisposes children 1in the
early stages of phonetic development pre-verbally to use
a developmentally abnormal phonetic inventory.
Subsequently; when they begin to talk, like other
children, they use the phonetic repertoire which was at
their disposal during the ’pre—speeoh stage of
development. The patterns of their first words are,
therefore, abnormal because 6f the predisposition
resulting from the structural abnormality. The deviant
phonetic patterns become established as developmentally
unusual phonological patterns. As the children begin to
be able to overcome the phonetic deviance and expand
their phonetic repertoire, more nornal phonetic
inventories result. There is then evidence that the cleft
palate condition is affecting phonological -development
because the children appear to experience morev
difficulties with some types of matches than would be
expected from +their more normal phonetic i1nventories

(see, for example, Backing as described above).

Mismatches with the adult target system have, therefore,
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bacome esteblished as a result of_ the cleft palate
condition. This indicates that the cleft.palate condition
may not only have clear phonetic consequences but tﬁat
these may also be evident 1in phonological development.
There 1s, therefore, the possibility of an interaction
between early phonetic development and later phonological
learning.

Some children, for example AC and DD, overcome the
consequences arising from the predisposition to abnormal
patterns sooner than others. They have, = therefore,
applied new phonetic and phonological knowledge to
establish more normal speech patterns. Other children,
for example, AB, PJ, and SB, experience more difficulty
in overcoming the phonetic and phonological consequences
of the cleft palate condition. For these children the
inability to 1learn and apply new. phonological rules
results in delayed and disordered phonological
development. It 1is apparent, therefore, ‘that 1in the
developmental process the inadequacies of a deficient or
inefficient phonetic ~ mechanism may  impact upon
phonological learning' (Grunwell 1988). There appears to
be a developmentally different pattern of phonological
learning that, 1t could be argued, isva result of the
cleft palate.condition. Such a finding is not compatible
with the proposal of'Hewlettb(1985) that speech disorders
associated with cleft palate are primarily articulatory-
and +that +the remainder of the speech production

mechanismn, that is the phonological system, is

unimpaired.
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The situati;n is different, however, for children like JA
who have VPI resulting from a structurai inadequacy. The
results for this subject demonstrate that there may be én
incipient phonological system underlying the phonetic
disorder. Hewlett's proposal is therefore particularly
applicable to subjects who have a structufally inadequate
mechanism and conform to .the classical descriptions of
cleft palate speech. These are the subjects who evideﬁce
a high frequency of compenéatory articulations. For these
subjects speech disorders occur at the lowest level of
Hewlett's model of speech production, the Vocal Tract
Shape/Movements level (Hewlett 1990). These may result . in
compensatory strategies at a higher 1level because the
child 1s physically unable to produce the required
sounds. A child who cannot achieve intra-oral pressure as
a result of VPI, for example, may use the glottal plosive
to signal plosive targets. The c¢hild 1s, therefore,
indicating an awareness that piosive realisations are
required and the glottal plosive 1s the result of the
'Motor Programner. ..determining and adjusting the

parameters of motor plans' (Hewlett, op cit) in order to

achieve' the correct manner of articulation. A

compensation strategy at the higher Motor Programmer

level, therefore, results in an adjustment at the lower

Vocal Tract level.
Hewlett's model 1s also applicable when compensatory
articulations persist, especlally when there is a unique

one~to-one relationship with the target consonants. He

uses the example of a pharyngeal fricative for which 'the

basic motor plan, and therefore the specification of the
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sound in ”the Qutput Lexicon, would be different.'
Hewlett, therefore, ,iS claiming that. the pharyngeal
fricative has full phonological status. Alternatively,lhe
suggests that the pharyngeal fricative may result from
the Motor Programmer seeking out the most efficient way
of implementing a sound corresponding, for examplé, to
/s/. VWhen this is achieved 'the resulting strategy would
be "phonologised" by means of an- entry in the Output
Lexicon.' It would only cﬁange if the speaker sought to
access /s/ again from the Input Lexicon and devise a new
motor plan (Hewlett 1990). This explanation is applicable
to the speech pattern of JB in Albery & Russell (1990),
JB realised the fricatives /s/ and /z/ as [é% and [%%
indicating léteralisation and palatalisation. Similarly
subject LS, also in Albery & Russell (1990) used a nasal
fricative to realise alveolar and post-alveolar fricative
and affricate targets. This pattern of phoneme-specific
nasality has phonological conseqdences but its origin is
articulatory and therefore at Hewlett's Vocal Tract

Shape/Movements level. With regard to the subjects in the

studies presented here, there is no evidence of

persisting compensatory articulations occurring in a one-
to—-one relationship with target consonants. . Some
compensatory - articulations do exist 1in the children's
early speech patterhs but these diminish as phonetic'

proficiency improves and the children increase <their

phonological knowledge.
Although the results of both Study 1 and Study 2 evidence

some common tendencies in the speech development of these
cleft palate subjects 1t 1s evident that ,there 1is
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considernblé individual variation. This _occufs ‘with
regard to the rate.ofrdevelopment and aiso the different
route for phonetic and phonological develobment adoptéd
by each child. It is interesting to note that the range
of different types of development in this gfoup of cleft
palate children mirrors the spectrum dbserved in the
normal population. Both Ingram (1976,1989) and Grunwell
(1987a) comment on the individual variation which oocufs
in the phonetic and phondlogical development of normal
children. Grunwell <(op cit) stresses that profiles of
phonological development must be interpreted flexibly

because of this variation in the 'process and progress. of
phonological development.' Ingram (1976, 1989) states that
‘children may differ by as much as 3 years in attaining
correct pronunciation of specific English sounds.' He
also emphasises the gradual nature o©0f children's
acquisition of new sounds 'with[extended pPeriods where
the sound 1is both correctly and incorrectly produced.'
This pattern of development 1s oObserved in the speech
patterns of these cleft palate subjects. Several subjects

evidence variability in their realisations of the same

target consonant. Within this variability there may be

developmentally normal realisations, unusual realisations
and also accurate matches with the adult target. FS at
2;4, for example, realises word-final /&/ as CA.C,'-.S.'Z.J
Ingram (1987) addresses the issue of individual variation
in normal and deviant phonological development with
reference to his own and other studies and reaches the

‘tentative conclusion.....that the variation of

phonological deviance for children with phonological

- 160 -



disorders i; that it is no greater than that for normal
children.' The results of the studies réported here lead
to a similar tentative conclusion with regard to tﬁe
variation in phonological development of cleft palate
children.

In seeking explanations for the different patterns of
speech development observed 1in these studies, the
question of possible natural explanations needs to be
addressed (Harris & Cottam 1985). In particular it 1is
important to explore why some children spontaneously
recover from phonetic deviance and evidence more normal
phonological development while others demonstrate more
severe difficulties. For JA, a structurally inadequate
velopharyngeal mechanism wouid account for her
difficulties 1in achieving obstruent consonants and a
nasal/oral contrast. Once this had been surgically
corrected it was evident that JA's phonetic and
phonological development was virtually normal for her
age. With regard to subject SB, the abnormal structure of
the posterior part of her palate could hgve been a factor
in the range of unusual posterior fricatives evident in
her speéch at 2;6, In addition, at 3;6 when SB was using
glottal plosives exclusively to realise'target velars, 1t
couid be argued that this was related to the surgery
which was carried out to repair the posterior part of the

palate.

Dental and occlusal abnormalities may influence speech

production (Albery & Russell 1990>. However, as Bzoch

(1979) comments *the presence of cause-effect
relationships between dental and occlusal hazards and
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speech prﬁauction is not predictable'. SB at 430
evidenced some lateralisation of alveolar fricatives
which might have been related to dental and occluéal
abnormalities. SB had some collapse of the lesser segment
resulting in misalignment of the dental arch and a small
anterior fistula Just behind the | alveolus. - The
lateralisation did not persist and had resolved by 4;6.
For the subjJects who evidenced palatal fricatives vin
their early speech pattefns thlis appears to have been
related to their pre-speech phonetic inventories and not
to dental or occlusal problems. These unusual fricatives
may, therefore, have been the result of abnormal learned
neuromotor patterns (Bzoch 1979, see below). AC was using
alveolo-palatal fricatives at 3;6 and 4;0 but there were
no obvious dental or occlusal abnormalities which could
have accounted for these unusual -realisations. They
occurred alongside accurate realisations of the target
consonants and appeared to resuit from differences in
tongue shape and movement rather than structural factors.
There is evidence of these unusual fricatives earlier in
AC's phonological development and 1t seems 1likely that
they are also the result of abnormal learned neuromotor
patterns.

Bzoch (1979) -considers that some of the speech patterns

associated with cleft palate are attributable to abnormal

learned neuromotor patterns.- He suggests that ‘'auditory

decoding and neuromotor encoding skills are learned when
the vast majority of infants with a palate defect have an

abnormal mechanism’ resulting in compensatory

neuromuscular patterns which may become habitual. It is
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possible tﬁﬁt abnormal feeding patterns may also play a
part 1in this process. The infant with.a cleft of the
palate 1s unable to form the 'closed box' or.the requiréd
subatmospheric pressure in the oral cavity, which are two
of the four essential factors for normal bottle feeding
proposed by Selley, Ellis, Flack & Brooks <(¢1990), In
normal feeding 1t is generally understood that the intra-
oral cavity 1s sealed by ﬁhe lips around the téat
anteriorly and by the tonéue contacting the soft palate
posteriorly. Reduced intra-oral pressure 1s then achieved
by a combination of Jaw and tongue movements in
particular. Selley et al (op cit) comment that 'it seems
that the ability to produce and maintain a fluctuating
subatmospheric pressure within the mouth is an essential
factor for facilitating milk transfer during bottle
feeding.' The authors demonstrate how an active
depression 1in the dorsum of the tongue,  which 1is
accompanied by tip elevation, pléys an 1lmportant part in
this process. They consider that 'Proper operation of
this tongue depression could be a factor 1in the
development of normal tongue function.' It lis possible
that the abnormal physical structures and the different
feeding strategies which are used to feed cleft palate
babies (Campbell & WVatson 1980, Gornall, Bryan—-Jones &
Russell 1990) result in abnormal tongue movements during

feeding and that these subsequently ~ influence
articulatory development. In some methods, for example, a
larger hole is made in the teat and milk is directed
towards the back of the tongue (Gornall et al, op cit).
in addition the infant is unable to achieve a .posterior
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seal becausé of the cleft palate, nor an anterior seal if
there 1is also a cleft'of the lip and primary palate. The
infant does not, therefore, need to use the tongue #o
create a reduced intra-oral pressure and 1is more likely
to use the back rather than the tip and front of the
tongue during feeding. These abnormal féeding movements
may contribute to the pattern of back articulations
observed 1in the pre-operative vocalisations of cleft
palate children.

The speech characteristics associated with habitual
learned neuromotor patterns include glottal stop and
pharyngeal fricative articulation and delayed speech
development (Bzoch 1979) Such an explanation could be
applicable to the speech patterns of some of the subjects
in these studies. With regard to subjects SB, AB and PJ,
it could be argued that the persisting phonetic influence
on phonological development results from habitual learned
neuromotor patterns. For PJ especially this could be
traced back to his pre-speech vocalisations when he used
predominantly nasal articulations. Subsequently nasal
realisations dominated his early speech development and
did not begin to diminish until 3;6, with the help of
speech therapy intervention. Nasal realisations of target
obstruents also persist for AB although this subject
evidenced voiced plosives from the pre-speech stage. of

development.

Another influencing factor for AB, PJ and JA is the fact
that these three subjects suffered from frequent episodes
of conductive héaring loss resulting from recurrent OME,
”at what may have been critical periods in their phonetic
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and phonoloéical development. Although, as discussed in
Chapter 2, the exact nature of the relaﬁionship between
OME and speech development remains unciear, thoée
children who suffer early and frequent episodeé of OME
seem to be at greater risk for speech and language
problems. With regard to cleft palate it is difficult to
separate conductive hearing 1loss from other possible
etiological factors. For these three subjects, however,
it would appear that an intermittent fluctuating hearing
loss combined with other factors might have contributed
to more severe patterns of deviant and delayed speech
development. For JA the combination was auditory 1in
addition to structural factors. For AB and PJ the
combination of an auditory factor with abnormal learned
neuromotor patterns would seem to have resulted 1in
deviant and delayed Phonetic . and phonological
development. It might be argued’ that the additional
influencing factor of hearing ~prob1ems distinguiéhes
these two subjects from those who evidenced spontaneous

recovery from phonetic deviance and relatively normal

phonological development.

Despite the small population in this 4study there are
undoubtedly clinical implications for the management of
cleft palate children. It does seem possible  to predict

some of the more severe speech problems during the pre—.
speech stage of development. An absence 0f normal
plosives such as that evidenced in the data of PJ and JA
indicates that there may be a severe delay 1n the
léstablishment of plosive articulations in the child's
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future spéech development. It 1s not ' possible to
determine at the pre-speech stage whether the lack of
plosives is due to VPI or other factors but it .is
important to identify children who are "at risk" for
deviant and delayed phonetic’ and phonological
development. These children can, therefbre. be closely
monitored and indirect intervention can be i1initiated
(Russell 1989). This 1s 1in agreement with Mousset‘ &
Trichet (1985) who recommeﬁd treatment for those children
who are not producing any of the voiceless plosives /p/,
/t/ and /k/ at fifteen months. Although this work 1is
based on a French population, it 1s also applicable: to
English speakers. Children 1like FS, SB and AB who
evidenced a. predominance of glottal articulations 1in
thelir pre-speech data should alsq be closely monitored in
order to determine whether deviant patterns persist or 1if
there is evidence of spontaneous recovery.

It has been demonstrated that ffequent eplsodes of OME
resulting 1in a conductive hearing 1loss may have
contributed to the severity of deviant and delayed speech
development for some of the children in this study. This
confirms the recommendations made by Paradise (1980> and

McWilliams et al (1984) for early 1ntervention and

aggressive management of ear problems in children with

cleft palate. It is essential, therefore, that the

otological status and hearing of all children with cleft

palate should be regularly assessed.
The results of this longitudinal investigation into the
phonetic and phonological development of a small

population of cleft palate children have revealed a
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diversity “of developmental patterns. This is ' not
unexpected and confirms that children with cleft Palate
are a heterogeneous population with regafd to théir
spéech development (McVilliams et al 1984>; It  is
anticipated that the patterns of dévelopment observed in
this study would be confirmed by a largér population of
cleft palate children. -This 1nvestigation has also
emphasised the importance of iongitudinal monitoring with
careful and detailed phonétic and phonological analyses
of speech development in cleft palate children. It has
been demonstrated that such an approach produces
information that 1s highly relevant to the clinical

management of these children.
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