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ABSTRACT

This study concerns the description of speech sound producticn errors
of cleft palate children in terms of phonological processes. Eight
four-year ofd children with repaired clefts of the palate were
studied. Speechi samples were obtained from an object naming task and
a structured connected speech task. Results were analysed in terms of
group and individual subject performance. In the grovp analysis,
eleven phonolagical processes were identified. These comprised mainly
substitution processes but syilable structure processes and
assimilation grocesses were observed. Some of these processes were
considered as being typical of children with normally developing
phonology, others suggested patterns of phonological delay, and still
others, patterns of phonological deviance. Noteworthy was the
heterogeneity of process occurrence; no two subjects showed the same
sets of phonological processes. Some processes, were however, present
in all eight subjects. In additirn to phonclogical process analysis,
contrastive analyses were performed on the speech samples for each
subject. The results of individua) analyses indicated that the
subjects showed a reduction in their systems of phanemic contrasts as
they were unable to make meaning differences between soms classes of
sounds at the level of speech output. Diagnostic and therapeutic
impiications of the findings of the study were considered.
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CHAPTER 1
INTRODUCTTON

The development of good communication skills is a critical
consideration in the habilitation of children with cieft palate. For
many childr:r with cleft palate surgical management of the cleft is
followed by narmal development of speech. A substantial percentage of
cleft palate children, however, fail to develop satisfactory speech

and require further treatment.

Historically, disordered speech production in cleft palate children
has been primarily related to structural inadequacies. It is widely
accepted that velopharyngeal incompetence, resulting in the inability
to impound intra-oral air pressure, is the primary causal factor of
disordsred speech production. Additiona) factors such as dental and
occlusal anomalies, and the increased risk of middle ear pathology
and hearing Toss may also influence the production of normal speech.

However, structural factors alone cannot logically account for all
errors in speech prcduction in children with cleft palate. Facters
which affec. learning may play an equally important role in the
acquisition ° jeech. Moller, Kittleson and Broen (1983) summarise
the current approach cogently when they state: '

When_childreen with no physical deviations have articulation

D Ser R, S e s o Gy i

factors are the sole causes of articulation problems (p. 5).
It must be appreciated that apart from having a deviant speech
mechanism, the developing cleft palate child must learn the
phonelogical system of his ambient language community. As such, he is
subject to the same physiological, perceptual, cogriitive and
maturational constraints as are non-cleft palate children
{Mckilliams, Morris and Shelton, 1984;.

L
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Survey of the literature deal {ng with communication problems of cieft
palate children reveals that a great deal‘of attention has been given
to the structural and physiological foundations of speech production

. (McWilliams, 1954; Moll, 1964; Sheltan, Brooks and Youngstrom, 1965;
Spriestersbach and Powers, 1959; Subtelny and Subtelny, 1953, among
others). Researchers in cleft palate have paid limited attention to
the description nf the phonological aspects of speech sound
production, i.e. to the patterns of sound usage in languzte. However,
several authors have alluded, at least indirectly, to the possibility
that children with cleft palate may display patterns of phonological
development which are different from those of non-structuraily
impaired children {Bzoch, 1965; Edwards, 1980; Moll, 1968; Shames and
Rubin, 1978).

Researchers in -~ t phonology, on the other hand, have seldom
examined the ., .. errors of cleft palate children in a phonalogical
context. Instead, the priniciples of phonological analysis have,

in the main, been applicd to children with functional articulation
disorders. Only in the last decade, have attempis been made to
examine phonological development in other clinical populations, e.g.
hearing impaired (Dodd, 1976) and mentally retarded children (Stoel-
Gammon, 1980); and it is only in the past three years that systematic
studies have been conducted to describe the phenological patterns of
cleft palate childre. {Hodson, Chin, Redmond and Simpson, 1983;
tynch, Fox and Brook-:ive, 1983; Moller et al., 1983). Other clinical
phonologists do ment.on cleft palate, but usually in passing, to
iltustrate the diff-
{Grunwell, 1983a; i

ce between phonetic and phonological diserders
;oeeg and Kwiatkowski, 1980).

In the past, asses . t: nd remediation of disordered speech in cleft
palate children have lsrgely reflected the traditional apprdach used
for children with functional articulation disorders i.e. children who
nave no identifiable organic cause for their speech disorder. Speech
assessment has focused pradominantly on the description of errors of
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*articulation at a segmental Tevel. In the same vefn, remediaticn
procedures have emphasized correct production, usually in a sound-by-
sound approach. Typically, as in therapy for functional articulation
disorders, a target sound is selected for reasons such as
stimulability, developmental sequence, visibility or inconsistently
carrect pmduétion and then correct production is taught first in
initial, then mea{al and then final vwnrd position. When the child is
able to produce the target sound in words and phrases, the process is
repeated for the following error sound. While this traditiomal
approach has effectively served cleft palate children with few errors
of articulation, it has been less effective with children who have
multiple ervors (Bzoch, 1979; McWilliams et al., 1984).

In the last decade, the increased knowledge of normal phonological
development and growing dissatisfaction with the traditional approach
to therapy for children with multiple articulation errors have led
speech pathologists to apply the principles of phonolcgical theory to
the analysis of disordered speesh production. Such descriptions have
employed the constructs of distinctive features (McReynolds and
Huston, 1971}, phonoiogical rules (Compton, 1976} and phonological
processes {Ingram, 1976) in order to relate the ¢hild's productions
to the standard adult model. This phonological approach to the
description of speech production disorders differs fundamentaily from
the traditional approach in that the former considers patterns of
errars and the systematic nature of speech production whereas the
Tatter considers individual segments as independent units.

Despite growing recognition of the need for the description of
patterns of errors, only a few attempts have been made to bring the
povier of current assessment techniques Lo bear on the analysis of the
speech of children with cleft palate as noted by Mciilliams, et al.
{1984) and Moller et al. (1983). To the present writer's knowledge,
only three recently published studies mentioned above, i.e. Hodson et

S v
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al. (1983), Lynch et al. (1983) and Moller et al., (1983) have
applied phonclogical analysis to the description of speech disorders
in cleft palate children. These studies have utilised single cases,
limiting the generalisability of their findings.

The present study was motivated by the paucity of knowledge regarding
phonolegical patterns in children with cleft palate. It is hoped that
understanding of the phonological patterns in cleft palate children

in these terms may aid in formulating eppropriate treatment aims.

The theoretical framework adopted in the present study is that speech
sound production errors in children with cleft palate are rule
governed and systematic in nature, a view supported by Grunwell
(1983a} and Ingram (1976) as well as by observations from the
writer's clinical experience. According ta Ingram (1976):
virtually every study that has undertaken the )inguistic
analysis of a child with arhonologxca] disability has
revealed system in the child's speech, This is true both for

children with a general disorder and those with specific
?yndg%nies, for example, hard of hearinu, cieft palate, etc.
[N .

Furthermore, it is the writer's contention that tha error patterns
observed in cleft palate children seem to reflect impaired ability to
sfgnal the phonological contrasts of their language on a productive
level. This study aims to test this assumption by examining these
patterns in greater detail through the application of phonological
process analysis.

The construct of & phonological process is derived from Stampe's
theory of natural phonology (1969). Phonological processes are seen
as simplification strategies “which operale on the adult input te
produce the child's speech pattern" (Ingram, 1976, p. 49). For
purposes of the present study, a phonclogical process is defined as a
systematic sound change which merges the phonological contrast of a
class of sounds or sound sequences. Discussion of the controversy

surrounding the definition of 2 phonological process is elaborated on
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in Chapter 3.

In contrast to the traditional approach to the description of speech
sound production disorders, the phonological process approach takes
account of both the syllable structure as well as the segmental
levels of spegch production (Ingram, 1976). It provides the clinician
or observer with a useful teol for the identification and description
of patterns in a given child's speech production and offers valuabie
insights for remediation planning (Grunwell, 1982; Hodson and Paden,
1983). Since recent research has adopted this framework for the
description of normal phonological development, “the processes found
in disordered data are easily compared with what are taken to be

normal processes® {Grunwell, 1981, p. S55).

At the outset, it is important to state that the present study is
offered from a clinical perspective. It is not the purpose of this
investigation to evaluate or indeed examine a particular phonological
theory as applied to cleft palate. Instead, the purpose is to examine
whether disordered speech production of cleft palate children can be
described in terms of phonciogical processes. Furthermore, although
the construct of phonological process is central to the theory of
natural phonology, its application in the present research differs
from that stated in Stampe's {1969) theoretical account. Stampe
assumes that the underlying representations of the chiid are
equivalent to that of the adult; in the present study, no claims are
made about underlying ropresentations or about phonemic perception.
Thus, phonological processes are used simply as descriptions of
cbserved deficient patterns which operate at the physical phonetic
level of speech production,i.e. at the Javel of "physical speech
production and/or the resulting acoustic signal* (Foster, Riley and
Parker, 1985, p. 295). The writer adopts the view of Hodson and Paden
(1983) who acknowledge that:

reat desl more research is needed on how children

;;ércewe adult_speech, how they internally organize the
acoustic signals they perceive and how their surface forms
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relate to their internal organization of these signals before

we can make positive statements concerning the cause of a

chiid's phonological system (p. 8)
The purposes of the present study are to describe the speech sound
production disorders of a group of children with cleft palate within
the framework of phonological process analysis and to esplore the
applicability of this framework of analysis to disordered speech
production in cleft palate children, It is hoped that the findings of
this study may aid in the more effective diagnosis and remediation of

speach disorders in children with cleft palate.

I. TERMS USED IN THE STUDY
At the outset it is necessary to define some of the terms as they are
used in the study.

The phrase "speech sound production disorder” is used deliberately
and in preference to "articulation disorder or “phonological
impairment” as it makes no clzim regarding the etiological basis of
the disorder. As used in this context, "speech sound production®
refers to the phonetic output of the consonants of English, i.e. the
physical phonetic Tevel referred to on p. 5,and does not refer to

phoremic organisation.

In this report, "articulation” refers to the activity of the
structures of the oral mechanism necessary to produce a particular
sound; it does not therefore denote "articulation” in relation to
"phonology" as has been used elsewhere (Shelton and McReynolds, 1979;
Shriberg and Kwiatkowski, 1982a).

Cleft palate refers to the congenital condition affecting the normal
development of the hard and soft palate. Although it is recognised
that cleft 1ip and palate frequently co-occur, for the sake of
brevity the term "cleft palate" is used in preference to "cleft lip
and/or palate®. In addition, the study makes frequent reference to
“cleft palate children". This term does not deny the additional

features which characterise these children, but is used as such for

P
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convenience.

A complete cleft refers to a cleft which extends from the external
1ip posteriorly through the alveolar arch and the hard and soft
palates (McWilliams et al., 1984).

An isolated or incomplete cleft refers to a cleft which occurs
without 1ip jnvolvement. It may include all of the hard palate

posterior to the incisive foramen or only a small portion of the
posterior border of the soft palate; or it may be somewhere between
the two extremes (McWilliams et al., 1984).

I1. DESCRIPTION OF CHAPTERS

The discussion presented in Chapters 2 and 3 is intended to provide
background information of the major areas covered in the present
study and to serve as a framework for the interpretation of its
results. Chapter 2 describes the features of and the factors
contributing to disordered speech sound production in preschoal

children with cleft palate.

Chapter 3 outiines the controversy surrounding the status of
articulatien versus phonoiogical disorders. This chapter describes
the application o, phonological theory to the clinical managément of
children with speech sound production disorders in general, and to

cleft palate children in particular.

Chapter 4 nighlights the major methodological issues relating to data
collection and data analysis for the study.

Chapter § concerns the design of the study, the description of the
subjects and the procedures followed.

Chapters 6 and 7 ‘deta3] the results of the study and the discussion
thereof, In Chapter 6, the results of the phonological process
analyses are presented. These results are presented in two sub-

sections. In the first, group trends are described. The second sub-
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section details the phonological processes observed and the manner in
which they were applied by the subjects,
Chapter 7 contains tne findings of the phonological analysis of the

speech samples of individual subjects.

Chapter 8 presents a general discussion which includes a summary of
the major findings of the study. The findings are interpreted in
terms of previous research in the fields of cleft palate and clinical

phonoTogy.

Chapter 9 forms the final chapter of this report and contains the
concluding comments. Ciinical implications of the findings are

discussed and indications for future research are suggested.
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CHAPTER 2
ETIOLOGICAL FACTORS RELATED TG SPEECH SOUND PRODUCTION ERRORS
IN CHILDREN WITH CLEFT PALATE-

A major concern of the speech pathologist involved in the management
of children with cleft palate is the differential diagnosis of the
causes ~f disordered speech sound production (Bzoch, 1979). The
etiology of speech problems in cleft palate can be considered in
terms of those factors which relate direcily to the structural
palatal deficiency and those which are associated with, but are not
direztly part of the cleft palate. This chapter deals with those
factors or variables which are contributery to speech sound
production disorders in children with cleft palate. As a framework
for this discussion, the characteristic speech sound production
errors {requently observed in cleft palate children are briefly

presented.

I. FEATURES OF DISORDERED SPEECH SOUND PRODUCTION IN PRESCHOOL

CLEFT PALATE CHILDREN
In the past, several descriptions have been published characterising
disordered speech sound production im children with cleft palate
(Bzoch, 1965; 1979; Fletcher, 1978; Moll, 1968; McWilljams et al.,
1984; Spriestersbach, 1965; Spriestersbach, Darley and Rouse, 1956;
Van Oemark, Morris and Vandehaar, 1979; ameng others), In the main,
these descriptions are based on group trends rather than individual
cases. Furthermore, it is not uncommon, among these publications, to
find reference to "cleft palate speech”, a "shorthand" phrase used to
denote speech phenomena such as audible nasal emission, hypernasality
and glottal and pharyngeal articulations. However, in recent years
this phrase has fallen into disrepute. Slinicians and researchers
alike have frequently observed the presence of additional errors of
speech production, apart from those mentioned above. Therefore, it
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may be potentially hazardous to appropriate diagnosis and therapy if
only the errors encompassed by "cleft palate speech" are evaluated or
treated. In addition, the variety of errors of speech sound
production exist in different combinations within and among cleft
palate children. According to Morris (1979):
So_heterogeneous is the cleft palate population in variables
relating £o communication skﬂqs that it is difficult, if not

downriq t impossible to describe meaningfully "cleft palate
speech” (p. 193)

Despite the hetercgeneity, however, certain features of disordered

speech production in cleft palate children have been described oftan

enough for a common set of features to emerge. These inciude the

following:

A. Audible nasal emission

Audible nasal emission uccurs when air pressure normaily directed
through the mouth, escapes through the nose, becomes turbulent and
generates noise (Mcwilliams et al., 1984; Morris, 1979). Consonants, 5 o
usually pressure consonants (stops, fricatives and affricates) are :
affected by audible nasal emission. In most cases, the target

consonant vetains its distinctive features and is recognisable as

such. In some cases, however, audible nasal emission may be so severe

that tne phonemic characteristic of the target sound is lost and oral e
stops may be perceived as nasal consonants e.g. [b] may be perceived

as [m].

B. Hypernasality or hypernasal resanance

In contrast to audible nasal emission which affects pressure T
consonants, hypernasal resonance affects vowels and syllabic Lo
consonants. In hypernasality, sound energy during the production of a N f
vowel is resonated through the nasal cavity (Wells, 1971).
Hypernasality is allophonic in English and does not usually alter the
phonemic characteristics of the target sound (Shriberg and Kent, e
1982). In the present study, occurrences of hypernasality are
transcribed, but are not considered in depth, since the primary focus
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concerns the phonological rather than the phoneti: aspects of speech

sound preduction.

C. Hyponasality or denasality
Hyponasality, less common than hypernasality, is characterised by an

absence of normal nasal resonance usually present in vowels and nasal
consonants (Bzoch, 1379). While hypomasality is allophonic for the
production of vowels, in severe cases it may alter the phonemic

contrasts in nasal consonants e.g. [n] may be produced as [d).

D. Gross pharyngeal or laryngeal compensatory articulations

Glottal stops and pharyngeal fricatives are compensatory
articulations which replace oral stops and fricatives respectively,
and usually occur in the presence of velopharyngeal incompetence.
Recently, Trost (1981) has added three other frequently occurring
compensatory articulations to the classic glottal stop or pharyngeal
fricative. These include voiced and voiceless pharyngeal siops,
voiced and voiceless mid-dorsum palatal stops and posterior nasal

fricatives {often referred to as a nasal snort).

£ Oral distortions

Apart from the compensatory errors mentioned in (D) above, a variety
of distortions of oral consonants have been described, such as
laterally reieased /s/ giving rise to [¥], or incorrect place or
manner of production of sibilant consonants (Fietcher, 1978).

F. Developmental errors common in the speech of normally

developing non-cleft children
Several researchers have reported that children with cleft palate

commonly demonstrate errors of speech sound production which are
similar to those abserved in children without cleft palate. These

' include incorrect production of liquids, interdental fricatives, and
consonant clusters (Bzoch, 1965; Van Demark, 1964; Van Demark et al.,
1979).
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In summary, children with c'Ie‘ft palate may display certain errors of
speech sound production associated with the structural anomaly,
whereas other errors may be typical of the .peech of children without
cleft palate. Until now, the features of disordered speech have been
described without reference to their etiological bases. In the next
section, the wide range of factors underlying these errors of
production are explored.

II. FACTORS CONTRIBUTING TO DISORDERED SPEECH SQUND PRODUCTION
IN CHILDREN WITH CLEFT PALATE
Any attempt to explain disordered speech production cannot only bc

confined to anatomical or physiological correlates, but must account
for the developmental factors which contribute to speech sound
acquisition in all children, with and without cleft palate.

The major contributory factors to disordered speech sound production
14 cieft palate children js graphically conceptualised in Fig 1. This
explanatory mode! is adapted from the work of Shriberg and
Kwiatkowski (1982a) who used a similar framework to consider *ie
major etiological correlates in phonologically disordered children.
This model was felt to be appropriate as it takes account of multiple
causality of the speech problems and highlights the influence of oral
mechanism characteristics, developmental factors, and psychosocial
factors on the production of speech.

P
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Fig. 1: Major contributory factors to disordered speech

sound productign 1n children with cleft palate

(adapted from Shriberg and Kwiatkowski, 1982a
The innermost circle of the model represents the speech sound
production disorder of a child with a cleft palate. The next three
circles in turn reflect the influence of speech mechanism,
developmental and psychosocial factors on speech sound production.
The combination of the three concentric circles captures the universe
of predominant factors affecting speech sound production in children
with cleft palate. The order of presentation of the three circles is
deliberate and reflects a progression from those factors which are
basic or central to the disorder (mechanism factors) to those which
are peripheraily or less directly related (psychosocial factors), The
three causal categories are not mutually exclusive; their interaction
is indicated by the double-headed arrows. Multiple causality of
speech production errors is indicated by the broken lines between the
circles, reflecting permeable boundaries.

It is important to note that while all of the abovementioned factors
can negatively influence speech production, the most extensive
research has been conducted on the role of speech mechanism factors.
Hence, this area is the most detailed in the discussion below,

Researchers have taken cognizance of developmental and psychosocial
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factors, but their effects on spesch sound production are Jess

understood. This does not refute the importance of such factors; it
simply means that the contribution of developmental and psychosocial
factors has not been clearly specified and require further research.

Following is a discussion of each of the factors:

A. Speech mechanisn factors

8. Developmental factors

C. Psychosocial factors
This discussion is provided as background information; the role of
these factors in the speech production of the present subjects are
not investigated directly and no causal relationship is postulated
between the factors described and the speech sound production
patterns observed in the present subjects.

A. Speech Mechanism Factors
Impairment of the oral mechanism in cleft palate has been cited as
the single most important contributory factor to speech sound
production disorders {Morris, 1968; Spriestersbach, 1965; Van Demark,
1966). The observation that not all cleft palate children present
with deviant speech production patterns prompted researchers to
investigate more thoroughly which factors of oral structural
impairment are predictive of aberrant speech. The following major
etiological structural and physiological factors have been specified
in the literature (Bzoch, 1979; Edwards, 1980; McWilliams et al.,
1984; Marris, 1968; Spriestersbach, 1965).
1. Extent of the original cleft
2. Velopharyngea) incompetence
3. Dental and occlusal anomalies
4. Presence of oro-nasal fistulae
5. Nasal and pharyngeal obstruction
Tongue posture
7. Middle ear disease and hearing loss (it is recognised
that this factor is not directly related to speech mechanism
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factors. However since middle ear disease is organically
’ based, its inclusion in this section was deemed appropriate).
8. Surgical variables such as timing of surgery and the nature
of the surgical technique
9. Ortho_duntic and/or prosthedontic variables

1. Extent of the original cleft
The relationship between the severity of the original cleft and

subsequent speech outcome has been investigated by several
researchers (Bzoch, 1965; Fletcher, 1978; Krause, Tharp and Morris,
1976; McWilliams et al., 1984; Moll, 1968; Ross and Johnston, 1972;
Spriestersbach, Darley and Rouse, 1956; Spriestersbach, Moll and
Morris, 1961).

As would seem logical, the general finding revealed by the
abovementioned research as well as clinical observation, indicates
that the more severe the cleft involvement, the greater the
Tikelihood of disordered speech production. Clefts of the 1ip only or
the 1ip and alveolus are rarely associated with speech sound

production errors {McWilliams et al., 1984; Ross and Johnston, 1972).

Children with complete bilateral clefts of the lip, alveclus, hard
and soft palates show worse speech sound production p.roficiency than
those with unilatera) complete clefts (Spriestersbach et al. 1961).
However, common to both groups is the predisposition for maxillary
arch collapse and/or velopharyngeal incompetence which may negatively
influence speech scund production. Some researchers, notably Glover
{1968, cited by P.ss and Johnston, 1872) and McWilliams and Matthews
{1979} have note¢ that children with isolated or incomplete clefts of
the hard and soft palate are inclined to have poorer speech
production skills than those children who have complete clefts. They
reason that poor speech may be attributable to the fact that isolated
palatal clefts are frequently horse-shoe shaped and wide at birth
with extensive tissue deficiency. Further, isolated cleft palates are
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sometimes associated with other congenital anomalies which may affect
speech sound production, e.g. Crouzon disease (McWilliams et al.,
1784),

Despite these general trends, accurate prediction of speech outcome
on the basis of the extent of the congenital cieft alone is difficult
because of se(/era} coexisting variables which may influence the
development of speech. The extent of the original cleft in relation
to the speech production skills of individual subjects is further
described when the findings of the present study are discussed in
Chapter 8.

2. Velopharyngeal incompetence

It is widely accepted that velopharyngeal incompetence is the primary
causal factor for deviant speech production in children with cleft
palate. Velopharyngeal incompetence may be defined as the inability
to seal off the nasal from the oral cavity during speech production,
thus altering the required balance of oral-nasal resonance (Bradley,
1979). The critical point at which velopharyngeal incompetence
results directly in deviant speech production has not yet been
clearly established (Morris, 1968}, This is accounted for by the
interaction of numerous variables pertaining to velopharyngeal
function and structure, including length and mobility of the soft
palate in relation to the depth of the pharyngeal port, firmness of
velopharyngeal closure, timing or synchrony of the movements of
velopharyngeal closure in relaticn to oral articulation and laryngeal
vibration, the size of the velopharyngeal opening and cansistency of
velopharyngeal closure during speech activity {Osberg and Witzel,
19813 McWilliams, 1985).

Velopharyngeal incompetence affects the production of vowel and
consonant sounds. As a result of the inability to direct the
airstream orally, pressure consonants may be nasally emitted. Of the
pressure consonants affected by velopharyngeal incompetence, the

s, e B, "
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production of fricatives and affricates is more vulnerable to error
than the production of stops (Subtelny and Subtelny, 1959). This has
been related to the fact that fricatives and affricates require the
speaker to sustain the velopharyngeal closure for a longer periocd of
time than that which is required for stop production. With regard to
the production of vowels in the presence of velopharyngeal
incompetence, the vocal tract system may absorb a greater amount of
energy than that which occurs in speakers with normal aoral and
pharyngeal structures, resulting in hypernasal resgnance for vowel
sounds {Curtis, 1968).

In an attempt to compensate for velopharyngeal incompetence and to
avoid nasal escape of the airstream, speakers may employ combinations
of Tearned physioiogical phenomena. These include the production of
laryngeal and pharyngeal substitutions, which do not depend on
velopharyngeal competence for their accurate articulation (Bzoch,
1965; 1979}, the use of a quiet speaking voice which tends to make
the nasal escape of air less audible {(Ross ard Johnston, 1972; Wells,
1971), facial or nasal grimacing to attempt to "physically” close off
the nasal cavity by contraction of the nestrils (Bzoch, 1979, or
altering the tongue posture in a posterior direction so as to “prop"
up the velum, which in turn leads to faulty patterns of speech
production e.g. palatalisation of alveolar conscnants (Morris, 1984}

The consistency of velopharyngeal closure may vary in individual
speakars under different speaking conditions, and therefore cannot be
viewed as an "all-or-none" phenomencn. Morris (1984) noted that some
speakers with borderline velopharyngeal competence can achieve
adequate veJopharyngeal closure for speech during single sound or
simple word repetition tasks, but cannet maintain this closure during
connected speech, where rate and phoretic context are variable, In
this regard, inconsistent velopharyngeal closure has important
implications for the assessment of speech sound productien in

children with cleft palate. In order to obtain an accurate
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description of a speaker's speech production proficiency it is
necessary to supplement single word elicitation tasks with & sample
of connected speech. This issue is considered in greater detail in
Chapters 4 and 5, in ralstion to the selection of data collection

procedures.

Despite the importance of velopharyngeal competence for nermal speech
sound production, researchers (Fletcher, 1978; Marris, 1968; Saxman,
1972; Van Demark, 1966) have found that on average, velopharyngeal
incompetence accounts for about 25% of the total variance in
articulation scores. Cther variables, such as those discussed in this
chapter, account for the remaining 75% of the variance in disordered

speech production (Saxman, 1972).

In the present study, velopharyngeal function is assessed by means of
@ qualitative examination of the oral mechanism. Therefore only broad
inferences about velopharyngeal function are possible in relation to
the patterns of speech sound production observed in individual
subjects {Chapter 7). No attempt is made to correlate speech patterns
with competence of the velopharyngeal mechanism.

3. Dental and occlusal andmalies

The relationship between dental and ccclusal anomalies and speech
sound production is not clearly established. McWilliams ot al. (1984)
note that occlusion and dentition play an important role in

establishing the size and configuration of the oral cavity.

Malocclusions may alter the tongue posture and movement e.g. the
tongue may protrude beyond the dental arches, thus affecting the
production of sibilants and alveolar stop consonants. Errors in the
production of Jabial and labiodental consonants may occur in cases
where the normal relationship between the mandible and maxilla is
disturbed {Starr, 1879).

Dental anomalies alone do not often contribute directly to disordered
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speech production (McWilliams et al., 1984). However, edentulous
spaces, due to missing upper lateral incisors may affect the
formation of an adequate cutting edge against which air is channelled
for the production of /s/ and /z/ consonants (Bzovh, 1979; Morris,
1968) .

Despite the possible effects of dental and occlusal anomaifes on
speech sound production, most researchers (Bloomar, 197i; Fletcher,
1978; McWilliams et al., 1984; Spriestersbach, 1965; Starr, 1571) are
of the opinion that cleft palate children are generally able to
compensate successfully for these deviations since a wide range of
acoustically acceptable speech responses are possible in the context
of such anomalies. However, when dental and/or occlusal anomalies are
marked and are accompanied by other physiological and anatomical
abnormalities (e.g. velopharyngeal! incompetence, deviant tongue

posture, inteliectual deficiencies, and/or hearing loss), the ability

to compensate adequately may be reduced {Fletcher, 1978; Starr, 1979).

The dental and occlusal characteristjcs in the subjects of the
present study are described in Chapter 4. However, these are not

correlated with deviant speech sound production.

4. Presence of oro-nasal fistulae

Cro-nagal fistulae may occur as @ result of breakdown of primary
palatal surgical repair or they may reflect a surgeon's intention

ta facilitate uninterrupted growth of palatal shelves in the case of
a wide palatal cleft. The latter are frequently the sequelae of two-
stage palatal repair procedures (Oneal, 1971). Irrespective of their

origin, oro-nasal fistu:ae have similar effects on speech production.

Oro-nasal fistulae affect oral-nasal resonance as well as the
production of pressure consonants. While all pressure consonants may
be affected to some degree, /s/ production seems particulariy

vuinerable {Ross and Johnston, 1972). Some children may adopt

q
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compensatory tengue postures -(e.g.v posterior tongue placement in the
production of anteriorly produced consonants) in an attempt to
occlude the fistula (Cosman and Falk, 1980). This may alter the
distinctive place feature of the target sound, giving rise to a
reduction in phonemic contrast e.g. /s/ and /S/ may both be produced
as the palatal fricative /g/.

5. Nasal and pharyngeal sbstruction

Yostruction of the nasal or pharyngeal airway, such as deviations of
the nasal septum, vomerine spurs, thickening of the nasal mucosa,
nasal pathway atresia, the presence of enlarged tonsiis, wide
pharyngeal flaps and speech bulbs which are toe large, can result in
hyponasal resonance (Bzoch, 1979; McWilliams et al., 1984). If
hyponasality is severe, it may be accompanied by the loss of the
oral-pasal phonological contrast e.g. [m] may be produced as {b], a

relevant consideration in terms of the present study.

&, Tongue posture
A number of researchers {Fletcher, 1978; Lawrence and Philips, 1975;

Powers, 1962) have suggested that impaired speech production may
arise, at least in part, from disturbances in tungue posture and

function of the tongue.

Abnormal tongue pesitioning has been found in speakers who display
velopharyngeal incompetence {Lawrence and Philips, 1975; Powers,
1962). In a cinefluorographic study, Powers (1962) noted that several
patients with velopharyngeal incompetence elevated and retracted the
tongue to a greater extent during speech than did normals, in an
unconscious attempt to occlude the velopharyngeal pert. In such
cases, poorer speech production proficiency was noted than in those
who did not adopt such compensatory postures. Posterior tongue
posture modifies the production of alveolar and alveopalatal
cansonants with /s/ most frequently affected followed by /k/, /a/,
/t/ and /8/ (Lawrence and Philips, 1975). In addition to compansatory
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posterior tongue postures, Fletcher {1978} abserved several cases of
anterior tongue displacment during speech production. He suggested
that such anterior tongue posture has a more deleterious effect on
consonant production than posterior tongue posture since 1t Tnhibits

and reduces the manceuverability of articulatory movements.

In the present study, tongue posture is not studied directly.
However, place of articulation as it affects the phonemes of English

1s described in some detail.

7. Middle ear disease and hearing loss

There is general agreement among researchers that there is a higher
incidence of middle ear disease and conductive hearing loss among
speakers with cleft palate than among normal speakers (Paradise,
1982; Paradise and Bluestone, 1974; Stool and Randaill, 1967; Yules,
1975). The hearing Toss is usually bilateral, although it may shift
from one ear to the other as it develops and resolves, and may be

e, *sodic or fluctuating. The degree of hearing loss may vary between
5 and 5548 (McWiliiams et al., 1984). Otitis media and hearing loss
are most prevalent during infancy, but episodes descrease with age
and following soft palate repair (Heller, Hochberg and Milane, 1870;
Paradise and Bluestone, 1374).

In view of the multiple causality of speech and language disturbances
in children with cleft palate, it is difficult to determine the
effects of recurrent and fluctuating hearing loss on speech and
language development. This has possibly diterred research in this
area. In contrast, some studies have been conducted in non-cleft
palate children with histories of recurrent otitis media and hearing
loss. Holm and Kunze (1969) and Needleman {1877) found poorer
performance in children with early conductive hearing loss than in_
normals on speech and language related tasks. Shriberg and Smith
(1980), using non-cleft palate children, conducted phonological

pr“ccess analysis on the spontaneous speech samples of two groups of

g

.



page 22

children, one with and one wi‘thout a history of recurrent otitis
media. They found two sound changes present in the otitis media group
which were absent in the second group. The first sound change
involved either the deletion of initial singleton consonants or their
replacement by [h] or [2]. The second sound change affected nasal
consonants which were either interchanged with othar nasals,
partially denasalised, replaced by oral stops or accompanied by an
epenthetic stop. These authors noted that such sound changes,
particularly the first, are reminiscent of the speech of cleft palate
individuals.

Studies in this area have been criticised for poor design,
unspecified nature of the hearing loss, retrospective data collection
and insufficient information regarding the statys of the disease
(Paradise, 1982). Menyuk (1980, cited by McWilliams et al., 1984)
proposed that otitis medja could have repercussions for some
children, She suggested that several factors, including the age of
the child when otitis media is contracted and the medical management
thereof, the frequency and duration of the episodes, the extent of
the accompanying hearing loss, the child's home environment, and the
intelligence of the child, all interact with the otitis media to
create problems in some children and not others.

In summary, therefore, ihe relationship between recurrent otitis
media, mild conductive hearing loss and speech development remains
unclear, although it does seem that under certain conditions, this
variable may contribute to disordered speech production. The fact
that cleft palate children are at risk for conductive hearing ltoss is
important, and requires consideration in tae evaluation and treatment
of speech disorders. In the present study, while the possibility of
conductive hearing loss was considered in the selection of subjects,
the criterion of a negative history of middle ear pathology and
hearing loss could not be specified. Instead, hearing testing was

conducted to ensure that subjects were able to respond appropriately
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in the experimental procudure. This issue {s discussed further in

Chapter 5.

8. Surgfcal varfables
Professionals concerned with cleft 1ip and/or palate habilitation

seem unanimous that the primary goal of surgery is to provide the
patient with a functionally adequate oral structural mechanism as
early as possible to facititate feeding and to permit the development
of normal speech. A second goal concerns socially acceptable cosmetic

appearance.

Although recent developments in surgical techniques have improved the
outlook for the child with a cleft palate, several variables in
surgical management may influence the development of speech. Perhaps
the most important of these is the age at which primary surgical

repair is conducted.

Consultation with the surgical Jiterature reveals that most surgeons
perform primary 1ip repair at approximately three months of age
{grabb, 1971). In cases of bilateral cleft lip, this procedure is
sometimes delayed or is performed using a two-stage 1ip closure
procedure. However, the age at which cleft palate patients undergo
primary surgical repair of the cleft has been the subject of much
controversy in the surgical, speech pathology and orthodontic
literature. Consequently, scheduling of palatal repair varies among
the treatment centres of the world; each centre reflecting the
particular philasophy of the cleft palate management team.

The scheduling of primary palatal repair may follow one of two broad
philosophies which seem to emerge from the Jiterature, The first
philosophy advocates early palatal repair in a one-stage procedure,
generally before the child is two years of age, although some suggest
even before the age of one year. Proponents of this approach argue
that it is important to provide the patient with a functionally
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adequate oral mechanism befu\;e the commencement of the language and
speech sound acquisition process. They suggest that early closure
would prevent the child from developing undesirable neurophysiclogical
compensatory articulations, difficult to remediate in later years
(Bardach, Morris and 01in, 1984; Cosman and Falk, 1980; Dorf and
Curtin, 1982; Witzel, Salyer and Ross, 1984).

The second philosophy proposes primary palatal repair in a two-stage
procedure, the critical aim of which is to prevent abnormalities due
to maxillary arch growth retardation or mid-face collapse. According
to this second approach, primary repair of the soft palate is
conducted before the child is one year, between 7-9 months of age.
Primary repair of the hard palate is delayed until the child is
older; the age ranges from four or five years to adolescence in some
cases (Schweckendiek, 1978; Hotz, Gneinski, Perko and Nussbaumer,
1977, cited by Bardach et al., 1984). Advocates of this philesophy
argue that delay in hard palate repair permits spontanecus narrowing
of the cleft through undisturbed growth of the palatal shelves, thus
averting mid-facial collapse. They also suggest this approach
facilitates a technically better result because of the increased
availability of tissue required for flap mobilization (Schweckendiek,
1978},

Speech outcome and mid-facial growth have been evaluated in both
approaches. However, these evaluations are usually conducted by the
champions of the particular appreach and may contain experimental
bias. Propanents of early palatal repair claim superior speech
outcome with minimal or no mid-factal growth retardation (Cosman and
Falk, 1980}, In contrast, Bardach et a}. {1984), whe evaluated the
results of a series of patients who had had delayed hard palate
repafr, reported no marked disturbances in mid-facial morphology, but
poor speech results, characterised by frequent compensatory laryngeal
and pharyngeal substitutions, pervasive audible -rasal emission and
hypernasality.

—
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The timing of surgical repair of cleft 1ip and palate in Johannesburg
where the present study was conducted, represents an approach which
reflects the two philosophies described above. As is common in most
cleft palate centres world-wide, the cleft 1ip is repaired at
approximately three months. However, surgeons vary with regard to the
timing of primary palatal repair. Certain plastic surgeons prefer to
repair the soft and hard palatal clefts in a one-stage procedure at
approximately 18 months or earlier. Other plastic surgeons conduct
palatal repair in cases of unilateral or bilateral complete clefts in
a two-stage procedure. In such cases the soft palate is repaired
between 9-12 months and closure of the hard palate is delayed until
3-4 years, depending on the width of the residual cleft. In cases of
clefts of the soft palate, the repair may be conducted in a cne-stage
procedure at approximately one year of age (Chait, 1985). To the
writer's knowledge, no information regarding speech outcome or
characteristics of mid-facial growth following this surgical

approach has been documented.

To date, timing of palatal repair remains unresolved and deserves
rigorous, prospective and Jongitudinal investigation (Spriestersbach,
Dickson, Fraser, Horowitz, McWilliams, Paradise and Randall, 1973).
The age at which the subjects of the present study underwent primary
surgical repair receives further attention in subject description
(Chapter 5).

9. Orthodontic and/or prosthedontic variables
In certain cases, orthodontic or prosthedontic management of the

cleft and its sequelae is required. In children with clefi palate,
orthodontic treatment usually fnvolves the moving of teeth or palatal
segments to correct dental or occlusal malalignment. Prosthedontic
treatment aims to .replace missing oral structures;'in the case of
cleft palate, this usually involves obturation of a residual cleft
palate or oronasal fistula or the velopharyngeal space (Goldstein,
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1982; Starr, 1979). Although onc of the chief goals of orthodontic
and prosthedontic treatment is to facilitate normal oral functioning,
in some cases speech sound production may be adversely affected.

Orthodontic and prosthedentic treatment frequently involves the
fitting of removable appliances. Appliances to expand a narrowed
maxillary arch may affect kinesthetic and proprioceptive feedback and
hence tongue movements. Poorly fitting obturators, e.g. those which
are too thick, too wide or have incorrect contour may have a similar
effect on speech sound production, particularly alveolars and
sibilants (Starr, 1979). Furthermore, speech buibs which are either
too wide or too narrow may affect the oral-nasal resonance balance

and may result in hyponasality or hypernasality respectively.

It appears that the effects of orthodontic and prosthedontic
management alier the speech sound production +in a phonetic sense,
i.e. they result in distortions and seldom affect the phonemic
characteristics of the target sounds.

Summary of speech mechanism factors

The above discussion indicates that several factors relating to oral
structural impairment are {mportant in contributing to disordered
articulation in cleft patate children. In some cases a direct
relationship between deficient oral structure and function, and
speech proficiency may be postulated, e.g. velopharyngeal
incompetence, nasal and pharyngeal obstruction. With other factors,
however, further research is required before cause-effect assumptions
can be made about their relationship to speech production, e.g.
denfcal and occlusal anomalies, hearing loss, surgical variables.
Néverthe]ess, impaired oral structure and function accounts for only
a portion of the variance in disordered speech production {Bzoch,
1979; Morris, 1979; McWillliams et al, 1984; Van Demark, 1966).
Developmental and psycho-social factors may be equally important and
are considered in the following section.

B war

PR
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B. Developmental Factors

The assumption that impairment of t}\e oral speech mechanism cannot |
alone account for disordered speech production in c¢left palate
children may be inferred from three frequent clinical observations. |
Firstly, not a1l children with velopharyngeal incompetence give

evidence of gross laryngeal and pharyngeal substitutions, P
hypernasality and/or audible nasal emission, and some children o
demonstrate such articulatory phenomena despite their ability to -

achieve some velopharyngeal closure during speech (McWilliams, et )
al., 1984). Secondly, some patients persist in the production of 3
deviant speech even after they have the structural and functional
capacity for normal speech production (Bzoch, 1979; Morris, 1968).
Thirdly, cleft palate children frequently display errors in the
production of 1iquid consonants, such as /r/ and /1/, which are P

difficult to explain in terms of velopharyngeal incompetence since
these sounds do not require high intra-oral air pressure (Van Demark
et al., 1979).

Learning and maturat{on factors, and linguistic and cognitive i
competence are important variables which may affect speech sound
production in children with cleft palate (Bzoch, 1979; Edwards, 1980;
Morris, 1968; McWilliams et al., 1984). These factors have received
less attention {n the Viterature than oral structural and

physioloyical correlates. This {is possibly because these factors are

not clearly understocd. Further, the impact of developmental factors
on speech sound production s insidious, complex and in most cases

abstract in the sense that they are not readily amenable to direct T
observation and measurement. Despite this, their influence on speech
sound production is usually apparent (Morris, 1968; Spriestersbach, .
1965). <

1. Maturation and learning f.ctors

Considerable evidence supports the fact that Tearning and B .
maturational factors play an important vole in the development of
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speech sound production disorders in cleft palate children (Bzoch,
1979; Edwards, 1980; McWilliams et al., 1984; Van Demark, 1966).
Since normally developing children acquire speech proficiency
gradually, the expectation is similar in cleft palate children.
During early phonological acquisition, both normal and cleft palate
{nfants d'{sp?-iy erraors of speech sound preduction in their attempt to
master the sounds of their language. The findings of several research
studies have indicated that children with cleft palate are delayed in
their development of communication skills both with respect to speech
sound production and receptive and expressive language abilities
{Bzoch, 1979; Faircloth and Faircloth, 1971; Philips and Harrison,
1969}.

The question arises as to whethar the development of speech sounds
reflects normal acquisition patterns, albeit delayed, or whether the
speech sound production patterns deviate markedly from the normal
developmenta) scheme. This question is dealt with in depth in the
present study (Chapters 6, 7 and 8).

It would be expected that by 4.0 ~ 5.0 years {the age range of the
subjrets in the present study) the majority of the consonants of
English would be established {n normally developing children
(Grunwel 19823 Prather, Hedrick and Kern, 1875; Shriberg and
Kwiatkowski, 1980). Grunwell (1982) outlined seven stages in
development of phonology and specified the sounds that might be
expected at each stage. Table 1 shows the commonly observed
phonological systems of children at stages VI and VII corresponding
approximately to the age of the subjects in the present study. The
sounds are grouped according to place and manner of articulation.
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Table 1: Phonological “contrasts expacted in normally
developing children aged 3:6 - 4:6 years (faken from
Grunwell,” 1982) H =
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According to this scheme, the sounds late in developing are the L
interdental fricatives /8/ and /%/, the alveopalatal fricative /J'/,
and not included in this chart, complex consonmant clusterc (Shriberg

and Kwiatkowski, 1980).

Certain errcrs of production commonly observed in children with cleft

palate are similar to those demonstrated by non-cleft palate

children, These inciude deletion of final consonants, reduction of 5
consonant clusters, the replacement of stops for fricatives, and "
soe

difficulty in the production of the 1iquids /r/ and /1/ (Bzoch, 1965;
Edwards, 1980; Hodsen, et al., 1983; Lynch et al., 1983; Moll, 1968; )
Spriestersbach, Darley and Rouse, 1956). Since cleft palate children :

are reported to be delayed in their development of speech, the above
errors may persist longer than the age at which they are resolved in

normally developing children.

In contrast, compensatory articulatory manveuvres, described eariier
in this chapter, do not generally occur in the speech of normally

developing children, although glottal stop articulation has been
reported in certain nor-cleft palate phonologically disordered
children (Ingram, 1976). Compensatory productions are learned ‘Q

responses, resulting from impaired oral structure and function, These

. T S
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speech responses may be developed early on in the speech acquisition
process prior to palatal repair, may be positively reinforced and may
become habituated. As was mentioned earlier, they may persist even

after palatal repair has been completed (Bzoch, 1979).

Thus, maturation and learning factors may be reflected in patterns of
speech deve]obment common in normal children as well as in those
resulting from impaired oral structure and function. 8y examining
patterns of speech sound production, it is possible to determine this

distinction.

¢. Linguistic competence
Several studies have suggested that children with cleft palate are

retarded in their development of language skills {Faircloth and
Faircloth, 1971; Morris, 1968; Nation, 1870; Philips and Harrison,
1969). Shames and Rubin {1979} documented delayed expressive and
receptive language development, but noted that linguistic "catch up”
began in children at approxinately three years of age and that by
five years, cleft and non-cleft subjects were indistinguishable in

this respect.

Certain authors {Faircloth and Faircioth, 1971; Paul and Shriberg,
1982) have recognised a synergistic relationship between articulation
proficiency and syntactic performance in both cleft palate and nen-
cleft palate children, Faircloth and Faircloth (1971) considered the
relationship between language skills and speech sound production
proficiency in 10 articulation disordered cleft palate children aged
6-11 years. They concluded that those children who concentrated on
achieving the best possible articulatory patterns did so at the
expense of syntactic complexity, while those who used more elaborate

sentence forms sacrificed articulatory complexity in order to do so.

In the present research, syntactic competence was not investigated.
However, in the clinical situation the role of linguistic factors in

the communication problems of children with cleft palate cannot be
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ignored.

3. Cognitive factors
In the search for the effects of cleft palate and its sequelae on

communicatiop functioning, attention has been paid to the effects of
intelligence..Lamb, Leeper and Wilson (1973) and Goodstein {1968)
showed slightly depressed verbal intelligence quotients in cleft

palate children when compared with normal children.

Recent studies (McWilliams and Musgrave, 1979; Richman, 1978) have
found no reduction in intelligence that could be directly related to
the cleft and no discrepancy batween verbal and performance
intelligence quotients. Morris (1979) sums up his point of view
regarding inteli-uerce in cleft palate individuals:
i migst important to realise ...that most patients with
c'left palate demonstrate levels of intellectual function
h1 her than that which is relatively certain to affect speech
Tanguage deve!opment Clearly then, level of intelligence

1s not 2 ma?or cause of artacu]anon problems of the majority
of cleft palate cases” (p. 184},

Summary of developmental factors

The foregoing discussion has revealed the important and influential
role maturational and learning factors play in the de\}e]opment and
maintenance of speech sound production disorders in cleft palate
children. These tactors relate both to patterns of delayed but normal
speech sound acquisition and te patterns of deviant production such
as those evidenced by compensatory articulation. This distinction
tetween phonological delay and phonological deviance forms a
prominent focus in the present study. The effects of linguistic and
cognitive factors require further research to determine the precise
nature of their contribution to speech sound production disorders in
cleft palate children,

C. Psychosocial Factors

Several studies have attempted to assess emctional and social

maturity, psychological adjustment and personality factors in
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children with cleft palate (Clifford, 1979; Goodstein, 1968}
These studies have, in the main, revealed inconclusive results
demonstrating little or no difference between cleft and non-cleft

palate children with regard to psychosocial development.

It is possible that parental attitudes may affect the child's
development of articulation skills. Bzoch (1879) cbserved that a
child's first speech attempts may be so unintelligible that they are
not recognised as such, and the family may consequently fail to
provide the reinforcement and stimulation necessary for the
development of speech and language skills. This in turn, may reduce
the child's attempts to communicate and may impede his ability to
“practise” the sounds of his language.

Although it is accepted that psychosocial factors may be
etiologically significant in accounting in part for the articulation
problems in cleft palate speakers, this factor does not receive

attention in the present study.

I11. SUMMARY

This chapter has discussed the etiological factors related to speech
sound production disorders in children with cleft palate. This
information was presented as a framework for interpretation of the
findings of the study. As mentioned previously, no attempt is made to
correlate the findings of speech patterns with any one etiological
factor.

This chapter has highlighted the fact that impairment of the oral
structure and function plays a central role in disordered speech
production. In addition, the interaction of oral structural and
functional characteristics with developmental and psychosocial
factors is crucial in the acquisition of speech in cleft palate
children.
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CHAPTER 3
THE_APPLICATION OF PHONOLOGICAL THECRY TQ DISORDERED SPEECH SCUND
PRODUCTION

The past two decades have witnessed what may be termed a paradigm
shift (Kuhn, 1970} in the classification, description and clinical
management of speech sound disorders. This chapter traces the
development of the clinical approach to management of cleft palate
and non-cleft palate children with speech sound production disorders.
The early focus on etiological factors in classifying articulation
disorders and the extensive use of the segmental (single sound)
approach to the evaluation and remediation of these disorders

is described. The shift in emphasis from single segments to"
underlying patterns of speech production is highlighted by the recent
application of linguistic principles of generative and natural
phonological theory to the management of speech sound production
disorders. The rationale is developed for the thecretical framework

on which the present study is based.

1. CLASSIFICATION OF DISORDERS OF SPEESH SOUND PRODUCTION
In the early years of speech pathology (193Q@’s and 1940’s),

articulation disorders were viewed in terms of the medical model (Van
Riper, 1939). This model sought to determine causal factors for
varfous behaviours or events. In this tradition, disorders of speech
sound productfon were classified in terms of their functional or
organic causes (Van Riper, 1939). "Organically based articulation”
disorders arose from identifiable physiological or structural causes,
while "functionally based articulation” disorders had no identifiable
structural or physfological etfology. Examples of organically based
articulation disorders include the conditions of cleft palate, dental
anomalies and neurological impairment such as dysarthria and apraxia.
"Functional articulation disorder' was the default term used to

describe articulation disorders unrelated to direct structural or
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physiclogical impairment. Attempts were made to discover the
possible underlying causes and possible explanations included motor
coordination, speech sound discrimination, inappropriate learning,
intellectual and emotional variables (Powers, 1971). However, the

role of these factors remained unclear.

With the increasing influence of the behavioural model in psychology,

* researchers began to c¢lassify articulation disorders in terms of
their behavioural manifestations {Mowrer, 1952; Olmsted, 1966).
These researchers held that the priniciples of learning theory such
as operant conditioning, reinforcement, and successive approximation
governed the acquisition of speech sounds (Ferguson and Garnica,
1975). Within the behavioural model, articulation disorders were
categorised according to the level of the speech sound system most
prominently affected. Researchers such as Winitz (1969) drew the
distinction between those speech disorders which affected the motor
movements required to achieve acceptable speech production {the
phonetic level) and those which affected the learning of abstract
linguistic rules (the phonological level). This distinction stil}
retained the elements of the medical model in that phonetic speech
disorders resulted from anatomical and physiological deficits. In
other words, the problem lay in the execution of the motor movements
required for speech production, in the presence of an intact
phonological system. Phonological disorders, in centrast, resulted
from distdrbances in the organization of linguistic or phonological
rules in the presence of an intact phonetic system. Although each
dimension of the phonetic-phonological dichotomy has been the subject
of Tively debate, this classification system has been retained and is
reflected in the work of current day researchers and ¢l inicians
(Grunwell, 1981, 1982; Ingram, 1876;Shriberg and Kwiatkowski, 1980).
The details of this debate are presented later in this chapter.

v
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11 SLINICAL APPLICATION OF PHONOLOGICAL THEORY TO THE EVALUATION
AND TREATMENT OF SPEECH SOUND PRODUCTION DISORDERS

The description, evaluation and treatment of speech sound presuction

disorders has paralleled the development of phonological theory.
Since the 1940's, each clinical approach to children with speech
sound production disorders has reflected the dominant phenological
theory of that time. The principles and procedures of phonological
analysis have provided speech pathologists with a framework for the
description of disordered speech production, and reciprocally,
disordered speech production forms a testing ground for phonological
theories (Broen, 1982; Grunwell, 1982). In this section, three major
phonological theories (taxonomic, generative and matural phonology)
and their clinical impact on the approach to management of disordered
speech sound production are briefly described. Where applicable, the
extension of such phonolagical procedures to speech of cleft palate
speakers is elucidated. The broad concerns of each theory and their
clinical applications are summarised in Table 2.

Table 2 : Parallels between the development of phonc]ug}ca]

theories and their impact on the management o
disordered speech sound production

PHONDLOGICAL THEORY  }BASIC THEDRETICAL APPLICATION TO
CONSTRUCTS SPEECH PATHOLOGY
TAYGHOMLC PHONERICS | CONTRASTIVE PROPERTIES | TRADITIONAL APRROACK
{glomricia, 1983, |GF (HOTVIOIAL FRONENES | 0 EiALUATION (1englin
¢ited by Edards and ing Saciey, 1985) A0
Snriverg, 1983} THERAPY FOCUSTNG ON
TNDTVIDUAL SEGNENTS
{tan Biper, 1535: insez,
369)%
GENERATIVE PHONOLOGY |DISTINCTIVE FEATURES | QISTINCTIYE FEATURE
{chonsky ana 1T, MELYSIS (Irwin and iong,
963 583153 Tnan. 1976) Ko
THERAPY (Costello &
Onstine, 1976: HcReynolds
& Engman, 1973)

GENERATIVE PHONDLOGICAL{ PHONOLUGICAL ANALYSIS

RULES AHD THERAPY TN TERNS OF
GENERATIVE REALISATION
RULES (Compton, 1976)4

NATURAL PHONDLOGY PHOHOLOGICAL PROCESSES |PHONOLOGICAL PROCESS
(Stampe, 1969) ANALYSIS gh\grm, 18763
Shrfners & Xlatfonsel,
1580) A0 THERAPY_ [HadZan
130, fadens 13833 welner,

* Organically and funcyionally oased articulation disorders were
traated 10 the same fashion

# These approacnes generally focusea only an the cnild whose
GiSordered speach hag no jdentifiante physical etiology
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A, Taxonomic Phonemics

Until the late 1960°s the predominant approach to the evaluation and
treatment of speech sound disorders focused primarily on individual
segments. Authors, such as Van Riper {1963), Winitz (1969), Powers
(1971), did not seem to link their work to any particular
phonglogical }:heory. If a theoretical anchor were to be speculated
retrospectively, however, the work of the speech pathologists during
this period seems reminiscent of the theory of taxonomic pnonemics.
The taxcnomic model prevalent in the 1940's and 1950's focused on the
individual phoneme. Briefly, taxonomic phonologists such as
8loomfield (1933, cited by Edwards and Shriberg, 1983) were concerned
with the identification of the contrastive phonemes of various
languages as well as the description of thé phonetic contexts in
which they occurred (Broen, 1982; Edwards and Shriberg, 1983; Ingram,
1976). Greatly influenced by the behavioural paradigm, these
theorists focused on describing observable events and as such paid
1ittle attention to the notion of tinguistic or phenological
competence, Thus, phonemes were seen as independent from each other
and from the other Tevels of Tanguage (Edwards and Shriberg, 1983}

The studies of child phonology in this period reflected the taxonomic
model. Two types of research design were employed to gather
information on the acquisition of phonology, namely diary studies of
individual children's speech (Leopold, 1947; Velten 1943, cited by
Ingram, 1976) and cross-sectional studies (Poole, 1934; Wellman,
Case, Mengert and Bradbury, 1931, cited by Ingram, 1376) ) which
aimed at obtaining normative speech sound production data on large
numbers of children at varying stages of acquisition,

The cross-sectional studies, particularly that of Templin (1957},
provided the impetus for the development of assessment and
remediation procedures for speech sound production disorders, many of
which are sti1} used today. In this approach, articulation disorders




page 37

are evaluated using art'icuTat"ion tests, such as Templin-Oariey Test
of Articulation (Templin and Darley, 1969), Goldman~Fristoe Vest of
Articulation (Goldman and Fristoe, 1969}, Photo Articulation Test
(Pendergast, Dickey, Selmar and Soder, 1969), among others, These
tests have similar features. Typically, a wide range of £ngiish
consonants (singletons and sometimes consonant clusters) is assessed
in varying word positions. Subjects are often required to name
objects or pictures containing the target conscnant. Some tests, for
example, the Goldman-Fristoe Test of Articulation, elicit connected
speech samples. Responses are ejther spontaneous or imitated. Scoring
procedures vary from a simple tally of correct or incerrect to a
categorisation of the error form in terms of omission, distortion,
addition or substitution. In some cases, both quantitative and
qualitative scoring procedures are followed. The advantages and
disadvantages of these methods of data collection and analysis'are
outlined in Chapter 4, in relation to the methodology employed in the
present study.

The approach to the evaluation of speech sound production disorders
in children with cleft palate is similar to that described above, and
has remained as such despite the advances in the clinica) application
of phonglogical theory. Until the 1950's, the approach to speech
sound production problems in cleft palate patients stressed the
importance of strengthening the velopharyngeal mechanism for speech
and reducing hypernasality and audible nasal emissfon (Van Riper,
1942). As the focus shifted to include articulatory as well as
resonance disorders, c¢linicians used articulation tests develjoped for
the assessment of speech sound production in children with functional
articulation disorders. In addition, single word and sentence
repetition tasks, several of which are in current use, were
specifically constructed to tap the production of pressure consonants
frequentiy found to be in error, e.g. lowa Pressure Articulation Test
{Morris, Spriestersbach and Darley, 1961) and the Simulated Sentence

EY

s
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test (Van Demark, 1964). Later, the Bzoch Error Pattern Diagnostic
Articulation Test (1979) was published which took into consideration,
both in construction and scoring, the prssibility of errors directly
related to the cleft as well as those related to developmental delay.
Several authors (including Darley, 1978; Van Demark, 1964; Wells,
1971} stressed the importance of obtaining conversational speech
samples to ascertain the extent to which speech sound production is
influenced by contextual factors. These articulation tests were used
to determine whether or not the consonants of English were produced
correctly and if not, the manner in which they differed from the
target sound {Morris, 1979}, Errors were coded either in terms of
predetermined error categories, e.g. Bzoch {1979} or according to the
articulatory movements used in the production of the various error
sounds (Wells, 1971} In all cases, the emphasis remained on the

production of individual segments.

Traditional remediation procedures for articulation disorders, still
prevalent today, have largely emanated from the early work of Van
Riper {1939). What distinguishes the traditional approach to
articulation disorders in the 1950's and 60's from the similar
approach used today, is that in the past, all articulation disorders,
simple and muitiple, functionally- and arganically-based were treated
in the same way. Currently however, the traditional approach seems
restricted to children with isoclated or simple articulation errors
eg. /8/ for /s/ and /w/ for /r/ or to children whose speech sound
production disorders are organically related, as in cleft palate. In
contrast, phonological-rule or -process based procedures (outlined
below) are applied to children with severe "multiple articulation
disorders" where there is no known organic cause for the disordered
speech production.

The focus of the traditional approach stresses the individual
consonants found to be in error. Articulation disordered children are
taught to discriminate the error sound from the target sound




page 39.

auditorily {Winitz, 1969), and are taught the motor skills necessary
for the productien of target sounds in isolation, syllables, words,

sentences and 1n conversational speech.

This segmental or single sound approach has remained the most
commanly used: procedure for children with organically based speech
sound production disorders, such as cleft palate. Bzoch (1979) has
emphasized the need to teach production of segments in the early
stages of therapy and to delay ear training procedures until accurate
production has been achieved. Additional technigues, such as visual
cues {Bzoch, 1979; Shprintzen, Mc€all and Skolnick, 1975) are
employed to enhance the control of nasal escape of air and to direct
the air stream orally. Heightened kinesthetic awareness of motor

production is also stressed {Wells, 1971).

In recent years, clinicians have observed that "the usual metheds of
working on the mastery of artjculation by one sound at a time are
inappropriate for most of the ervor patterns of children and adults
with cleft palates" (Bzoch, 1979, p. 293). 8zoch (1379) described a
procedure of multiple sound articulation training in a child with
gross pharyngeal and laryngeal substitutions. In this approach,
groups of sounds, characterised by similar place or manner of
production were taught using direct visual, kinesthetic and tactile
cues. Bzoch found this procedure to be effective as it modified the
Yentire underlying pattern of glottal and pharyngeal constrictions
rather than a limited part of the error pattern" (p. 297). This
recognition of patterns of errors in children with cleft palate forms
the hasic rationale for the present study.

8. Generative phonological theary
The theory of generative phonalogy (Chamsky and Halle, 1968) had a

marked influence un the conceptualisation, evaluation and treatment
of speech sound disorders. Thi: theory is radically different from
that of taxonomic phonology. In contrast to the focus on individual
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phunemés as independent units, generative phonologists view phonclogy
2s an integral part of grammar, referred to as a morphophonemic level
or systematic phonemic level (Edwards and Shriberg, 1983). Generative
phonclogists abandened the concept of the phoneme as an indissoluble
unit, in favour of distinctive features which together comprise the
characteristics of individual sounds (8roen, 1882). A distinctive
feature is defined as the smallest individual characteristic of a
segment contributing to the meaningful difference between phonemes
(Schane, 1973), A set ot generative or realisation rules is
postulated to relate the morphophonemic level to the phonetic output.
A primary distinction between generative phonology and taxonomic
phonemics concerns the notion of underlying representation i.e. "the
form in which words ave identified or stored" (Ferguson, 1978, p.
287), Taxonomic phonologists hold that all the information necessary
for the description of phonemic contrasts lies in the phonetic
transcription (Broen, 1982). Generative phonologists, however, assume
that mornhemes have an underlying representation which is not
necessarily present in the phonetic output. As such, one of the chief
concerns of generative phonologists is to determine the nature of the
underlying representation (Dinnser et.al., 1984},

Two important constructs of generative phonology, i.e. distinctive
features and generative phonological rules, have had considerable
impact on the development of evaluation and remediation procedures
for children with discrdered speech sound production.

1. Distinctive features

Chomsky and Halle (1968) provided a means of specifying the phonemic
contrasts in terms of the distinctive features. They proposed a set
of 13 articulatory-based binary distinctive features, applicabie to
English.

The feature systems of Chomsky and Halle {1968) and Jakebson, Fant
and Halle (1963) have been employed to trace phomeme acquisition in

i
'
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normally developing ch’lidren (Prather, Hedrick and Kern, 1975).
Furthermore, procedures have been developed to analyse disordered
articulation using distinctive features { McReynolds and Huston,
1971; McReynolds and Engmann, 1975). These researchers view
articulation errors in terms of failure to m.ster the distinctive
features neceésary to signal phonemic contrasts of the adult

Tanguage.

Limited research has applied distinctive feature analysis to the
description of speech suund production disorders in cleft palate
speakers. Singh, Hayden and Toombs {1981) evaluated articulation
errors of a large group of children (18 of whom had clefts of the
palate) using distinctive feature analysis. The findings of this
study indicated that the cleft palate subjects demonstrated a
different feature hierarchy from that observed in the other
articulation disordered subjects. Specifically, the cleft palate
subjects showed the highest percentage carrect for the feature of
labiality and the lowest for the features of voicing and place.
The same trends were reported in the single case described by
Holler et al. (1983) even though a different feature system was used
in #nalysis. The fact that distortion errors were excluded from the
study by Singh et al. {1981) could have altered the outcome,
particularly in cleft palate children who frequently display such

errors,

Recently, the inherent characteristics of distinctive feature systems
and their clinical application, as in the procedure of McReynolds and
Engmann (1975), have been criticised on several grounds (Carney,
1379; Grunwell, 1982; Walsh, 1974). The criticism most frequently
Tevelled concerns the degree to which the features are abstract.
According to Grunwell (1982) “distinctive features were originaily
devised to account for an idealised level of language, often far

removed from the physical realities ¢ human .peech" fp, 109).
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Nonetheless, these features have been employed to transcribe actual
sounds correctly or incorrectly articulatad in clinical populations
{Harris and Cottam, 1985). Further, Jakobson, Fant and Halle (1963)
and Chomsky and Haile (1968) proposed that distinctive features were
always binary. Grunwell {1982) argues:

there is no satisfactory Togical justification for the
hypothesis that the sound patterns of &1l languages operate on
the binary principle...[this] leads to rather complex and
indirect cateforisations of ‘place of articulation of

consonants ... wh1ch$ do not readily lend themselves ta two-
way contrasts (p. .08).

Other criticisms of these feature systems include their inunpropriate
and misieading specificatiuns and definitions {Broen, 19532; farney,
1879), the fact that phoneme description should include accusile znd
perceptual distinctions in addition to the articulatory features
{Ladefoged, 1971) and the observation that the feature system< de w?
account for distorted speech productions as they relate primavily &
target English productions {Broen, 1982; Harris and Cottam, i35,
Furthermore, as Schwartz (1983} points out, distinctive featurs
analysis concentrates exclusively on the individual segnent avg
therefore does not readily permit the description of sounc or
sytlable omissions nor the possible influence of one phonem¢ owzr

another.

In spite of these criticisms, remediation programaes (Blache, 1982;
Costello and Onstine, 1976) have been implemented which aim at
establithing absent or erronecus distinctive features in children
with functional articulation disorders, To the writer's knowledge,
no such studies have been published using subjects with cleft palate.
At this time assessment and remediation using distinctive ferlures
requires careful investigatfon, partfcularly in regard tw
generalisation of newly acquired features (Hoffmann and Schuckers,
1984).

2. generative phonojogical rules
In order to capture the underlying phonolegical patterns in
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articulation disordered children, several resesarchers (Compton, 1970,
1976; Lorentz, 1976; among others) have postulated generative
phonological rules. These rules, alternately referred to as
“derivational rules” (Compton, 1970) or “"substitution rules® (0ller,
1973), map the child's assumed underlying phonemic representation on
to the surface or phonetic rules. Derivational rules refiect patterns
of phonological organisation not readily discernible using the
segmenta) approach (that of individual phonemes). Phonolegical rules
may apply optionally or obligatorily and may characterise context

sensitive or context free substitutions (Compton, 1976).

The generative phonological approach in this framework has been
criticised, primarily because of the formalism and complexity
associated with the postulation of generative rules (Ingram, 1976;
Schwartz, 1983). However, recently it has received renewed
consideration hy speech pathotogists such as Dinnsen and associates
(1984), :

C. Natural phonological theory
In the past decade, the principles of Stampe's (1969) theory of

natural phonology, which grew out of the generative theory, have
dominated the clinical phonology literature. Specifically, the netion
of "phonolagical process" fundamental te the theory has enjoyed
widespread attention. Stampe (1969} defined a phonological process as
a simplification strategy which “merges a potential phonological
opposition into that member of the opposition which least tries the
restriction of the human speech capacity" (p.443). in a Jater
definition, Stampe (1979, p.1, cited by Grunwell, 1982, p. 166)
described a phonological process as a "mental operation that applies
in speech to substitute for a class uf sounds or sound sequences
presenting a common difficulty to the spaech capacity of the
individual, an alternative class identical but lacking the difficult
property". For.example, a sound class {such as fricatives) which are

apparently more difficult or less natural to produce is replaced by a
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second sound class, which is easier or more natural to produce (such

as stops).

Stampe's theory has made a significant contribution to the
understanding of phonological development. According to this model, »
infants possess a set of universal, innate natural processes which
eliminate all contrasts from the child's speech. As the infant's
phonological system unfolds, the adult system internalised by the
child, impases constraints on these natural processes by limiting,
suppressing and ordering their application until a direct match
between the adult and child phonological systems is achieved. In
other words, the child's task in learning \anguaée is to eliminate
all those processes which do not occur in the adult language. The
child's errors are therefore seen as the result of natural
phonological processes which allow him to accommodate the adult
phonological system to his immature speech production capacity. In
addition, the errors are viewed as systematic events reflecting

acquisition rether than random inaccurate oroductions (Broen, 1982).

Natural phonology assumes that a child’s underlying phonological
representation is equivalent to the adult system {Edwards and
Shriberg, 1983). Underlying representation has been d;ﬁ‘ned as a
"exical representation comprising the meaning and all idiosyncratic,
learned phonological properties of a morpheme" (Dinnsen, 1984, p. 5).
The claim of adult-1ike underlying renresentation has been criticised
in recent years for the lack of supporting empirical evidence
{Maxwell, 1984). In contrast to Stampe's view, Dinnsen (1984) and
Maxwell (1984) have claimed that the phonological system of a child
may contain both aduit-1ike and non - adult-like underlying
representations which can be established through the investigation of
morphophonemic alternations. Ingram (1979) has also stressed that it
15 “necessary to consider the possibility that children actively

operate on adult forms to establish their own pht *:qical
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representations of these words" (p.143). Outlining the importance of
this issue, Dinnsen (1984} argues that whether or not the childrens'
underlying representations are adult-like, may serve to differentiate
phonolr~ically disordered children in terms of severity of their

disorde. may in turn have clinical implications for appropriate

remediation planning.

The influence of Stampe's theory of natural phonology in the clinical
arena was markedly increased with Ingram's seminal publication in
1976. Ingram applied the construct of phonological process to the
re-analysis of several available studies of normally deveJoping and
articulation disordered children. The operational definition used was
that phonolegical processes invalved sound changes affecting entire
classes of sounds (Ingram, 1976, p. 29). [ngram demonstrated that
articulation errors are characterised by broad deficient patterns and
that mastery of a sound system is mot simply a matter of Jearning to
produce individual segments; children must also learn to produce the
appropriate syllable shapes and sequences. Since Ingram's
publication, several studies have confirmed that disordered
articulation is indeed systematic and can be described in terms of
deficient underlying patterns or phonological processes {(Dunn and
Davis, 1983; Grunwell; 1981, among others). In addition, a number of
studies have been conducted in which the speech of narmally
developing children was analysed for the presence of phonological
processes (Dyson and Paden, 1983; Hodson and Paden, 1981; Ingram,
1981; Khan et al., 1983; Shriberg and Kwiatkowski, 1980). Although
the findings of these studies are preiiminary and occur in the
presence of wide individual variation, a common set of phonclogical
processes has emerged which frequently characterise the speech of
normally developing children aged 2~4 years. These processes are

summarised in Table 3.
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Table 3: Summary of ph.nmﬂcgicai processes commonly reported
in the speech of normally developing children ranging
in age from 2 - 4 years

SYLLABLE STRUCTURE PROCESSES

Definition: The syllable structure of the target word is simplified
usually in the direction of CV syllable shape.

Cluster reduction

« Final consonant deletion
Weak syllable deletion
Redugtﬂ Jcation
Epenthesis

SUBSTITUTION PROCESSES

Oefinition: One consonant is replac ~ "y another without reference
to neighbouring sounds

Stopping of fricatives and affricates
fronting of velars and alveopalatals
Gliding of tiquids

Vocalization |

Devmcin? of final consonants
Pre-vocalic veicing

ASSIMILATION PROCESSES

Definition: One sound is influenced by apother sound in the same word
and becomes similar or identical to it

Velar assimilation
Nasal assimilation
Labial assimilation
Ligquid assimilation

Phonojogical process analysis has become an atiractive alternative to
the description of articulation disorders in terms of individual
segments, for a number of reasons. Firstily, based on constraints of
the oral speech mechanism, shonological processes incorperate both
phonr tic and phonological aspects of speech sound production.
Secondly, current research has {dentified phonological processes
characteristic of normal phonological development (Grunwell, 1981,
1982; Hodson and Paden, 1981; Ingram, 1981; Khan, et al., 1983).
These findings provide the clinician with a useful yardstick against

which to measure deviant or delaysd phonological development as well
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as a means of determining the severity of the disorder, Thirdly,
process analysis suggests treatment guidelines for expanding the
number of phonological contrasts which can be expressed {Hodson and

Paden, 1983; Weiner, 1981).

A number of procedures for the assessment of disordered speech sound
production in terms of phonological processes have been developed,
including those of Hodson (1980}, Ingram {1981}, Shriberg and
Kwiatkowski (1980) and Weiner (1979). The procedures vary in their
precise definition of phonological processes, the number of
phonological processes investigated and also the manner in which
speech samples are elicited. The issues involved in phonalogical

process anclysis are dealt with in depth in Chapter 4.

Until recently the description of phono’i -a: .21 processes in
articulation disorders has been applied to traditionally termed
“functional articulation disorders" (Dunn and Davis, 1983; Hodson and
Paden, 1381; Ingram, 1976; Schwartz, Leonard, Falger and Wilcox,
1980; Weiner, 1981}. In the past five years however, phonological
process analysis has been applied to organically related speech sound
production disnrders where structural or neurophysiological
impairment is evident, for example in cerebral palsied individuals
{Crary and Comeau, 1981) and apraxic adults (Wolk, 1984).

More recentiy, two studies have baen published (Hodson et al., 1983;
Lynch et al., 1983) in which the speech sound production disorders of
children with cleft palate are analysed in terms of phonological
processes, These studies employed longitudinal designs invoiving
single subjects,

In the study by Hodson et al. (1983), the disordered speech sound
production of a five year old unintelligible child with a repaired
isolated Lleft palate was analysed using Hodson's Assessment of
Phonological Processes {1980). Based on the results of this analysis,

a remediation programme was implemented to aliminate several
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phonological processes. Speech was sampled by having the subject
spontaneously name 55 three dimensionai stimuli. The percentage of
process occurrence was computed drawing on a wide range of possible
processes, predetermined for the test stimuli. The predominant
pracesses emp_loyed by this subject included cluster reduction,
stridency deletion, and velar and Tiquid deviations, all of which
occurred in 100% of opportunities for occurrence. Additional
processes employed less frequently included singleton abstruent
omissions {pre- and post-vocalic), nasal and glide deviations and
glottal and nasal replacement. The processes used are broad in
conception and unless the data sample is scrutinised, it is difficult
to ascertain the manner in which the processes affect the contrastive

function of the various sound classes.

Hodson et al. {1983) did not attempt to speculate on the role played
by phonetic factors in relation to the subject's speech production
errors. Although the subject's oral) mechanism was judged to be
adequate and he was stimulable for all consonant sounds, certain of
the speech characteristics described seemed to implicate phonetic, in
addition to phonelogical factors, in the development of the disorder
in this child. These characteristics include the repurted prese.ce of
Tow vocal intensity, glottal articulations and the absence of
fricative and affricate preductions. Furthermore, velopharyngeal
function was assessed during the production of a single sound on a
static cephalemetric X-ray, which does not provide informaticn about
the sphincteric action of the velopharyngeal mechanism during speech.

In the study by Lynch et al. (1983), phonological processes were used
as part of & com>rehensive analysis of the speech of two children

" with repaired bilateral cleft 1ip and palate, at two stages of
phenological acquisition. Initial testing was conducted then the
subjects  are 29 and 37 months of age respectively and re-evaluation
toak place at 5 and 7 years. In the first evaluation, speech samples

W
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were elicited during free ph{y situations. The Templin-Darley Test of

Articulation was administered during the re-evaluation period.

Transcribed data were tabulated in a confusion matrix which compared

consonants intended with consonants produced. |

Three categories of processes were identified using these data:
distortion, substitution and deletion processes. The use of the term
"distortion" as a phonological process is unusual since distortions,

such as lateralisation or hypernasality do not alter tha contrastive

value of phonemes inherent in Stampe's (1969) original definition of H
a phonological process. The absence of quantitative percentages of
occurrence of phonological processes make it difficult to determine .
the extent to which phonological processes contributed to the overall :

picture of the speech disorders in the two subjects.

In contrast to Hodson's study, Lynch et al. {1983) attempted to
Gistinguish errors relating directly to the cleft from those related
to phonological disorganisation. They found that while one subject
evidenced processes characteristic of normal although delayed
phonological development (e.g. cluster reduction, stopping and
gliding), the other subject demonstrated a pattern of articulation
characteristic of a structural defect {e.g. presence of extensive
compensatory articulations, unusually rv. - sed development of labial
consenants, and relative absence of patterns characteristic of
normally developing children.

Since both studies used small subject samples and were exploratory in
nature, generalisability of the findings to the cleft palate

populatisn as a whale {5 1imited. Both studies have, however,
highlighted the need for additional research applying phonological
processes to the speech sound production of children with cleft
palate,

ITI. DEFINITIONS OF PHONETIC AND PHONOLOGICAL DISORDERS
As mentioned earlier the definitfon of phonological and phonetic

i
|
|
j

e ae E = B .




page 50

disability has been, anﬁ continues to be, the subject of much
controversy. The distinction between a phonetic and phonological
disorder forms a central theme in the present study, which attempts
to establish the extent to which a linguistically based prucedure
i.e. phonological process analysis, may be applied to an organic
disorder. ’

Severa} definitions of phonological and phonetic disorders have been
posited, each reflecting the orientation of the particular author.
The recurring factor distinguishing phonetic from phonological
disorders is the ability of the individual to produce the target
segment. I has been suggested that individuals with a phonetic
disorder lack the motoric ability to produce particular sounds and
may also employ non-standard or distorted articulatory patterns, but
the system of phonological contrasts remains intact {Grunwell, 1981,
1982; Shelton and McReynolds, 1977 . For example, /s/ may be
articulated as [g} (dental), as [5] (paiatalised) or as [4]
(lateralised). As long as the sounds are “s-like", and the
neighbouring sounds such as /_[/ and /8/ remain distinct, no essential
contrasts have been lost. In contrast, a phonologically impaired
child is physically capable of the correct production of a}l sounds
of the Janguage in isolation, but demonstrates an abnormal,
inadequate or disorganised system of sound contrasts (Grunwell, 1982;
Hawkins, 1985), For example, if /s/ is pronounced as [s] and /8/ is
also pronounced as [s], the s/8 contrast {s not achieved and tne
child will be unable to make "sick distinct from *thick".

Ingram's (1976) suggestion of redefining articulation disorders in
Tinguistic terms has served to divide researchers into two distinct
camps. Representing one view, researchers such as Hodson (1980) and
Shriberg and Kwiatkowski (1982} use the term "phonological disorders"
in the generic sense, as & cover term for the identificatfon of all
disorders of speech sound regardless of their origin. Shriberg and
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Kwiatkowski (1982) argue that .the domain of phanology encompasses the
entire speach production process, ranging from underlying
representation through phonological rules and processes to the
surface level of production. They further contend that viewing
articulation independently of a chilg's phonemic organisation would
circumscribe the disorder to speech production and could lead to

inefficient remediation strategies.

Representing the opposing view, Grunwell {1983a), Hewlett (1985),
Locke (1983b), Shelton and McReynolds (1979) argue in favour of
retaining the term "articulation disorder” as distinct from
phonotogical impairment. They caution against 1imiting one's view to
abstract phonemes in preference to the specifics of speech production
and suggest that speech pathologists “should not focus on phonology
s0 sharply that we set aside interast in the learning tools that seem
essential to our daily work" {(p.9). Di,nnsen {1984) concurs with this
view and adds that cenceiving of phonological disorders as a
homogeneous group may result in the clinician missing important

information and applying inappropriate treatment procedures.

Hewlett |1985) debates in depth the distinction between phonological
ind phonetic disorders of speech sound production. Insteaxd of the
traditional binary phonetic/phonological distinction, he pastulates a
three-way distinction in ti. classification of disordered speech
sound production. In his terms, a phonological disorder is one in
which an incorrect phoneme is correctly realised, i.e. it is a
problem in the selection of the appropriate phoneme. A phonetic
disorder {s ane in which the selection process of the target phoneme
is correct, but the "presence of lower level phenetic or articulatory
constraints may meet with a 'sympathetic response', so to speak from
the phonology" (Hewlett, 1985, p. 162) resulting in the reduction of
phonemic contrasts. Articulatory disability forms the third part of
the diztinction and is defined by Hewlett (1985) as one in which the
articulatory characteristics of the speech sounds are maintained,

< i e % 3
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i.e. there is no loss of phonological contrasts on a productive
level. Such disorders may be common in adult patients who have

undergone ablative surgery for oral cancer.

In reality, the coexistence of phonological and phonetic disorders

is common. Fokes (1982) ana Locke (1983h) note that the distinction
between phonetic and phonological disorders in children is especially
difficult to estehlish categorically. Fokes (1982) suggests that the
"phases of neuromuscular and physical growth are quite interrelated
and intertwined with cognitive and 1inguistic development" (p. 20)
and that speech pathologists should acknowledge the close
relationship between phonetic and phonological forms.

Iv. SUMMARY_OF THE THEORETICAL FRAMEWORK ADOPTED IN THE PRESENT
STUDY
In this study, the theoretical construct of "phonological

process" is used to analyse disordered speech sound production in
cleft palate children. In addition, a phonological process is defined
as 2 systematic sound change affecting a class of consonant sounds or
sound sequences (Edwards, 1983). Phonological processes are used to
describe errors on the surface level of productior and to establish
the extant to which phonemic contrasts are maintained. In the present
study, phonological processes are not used to draw inferences
concerning the child's underlying represcntations of the adult
phonemic form. Although the possibility of deviant underlying
representations is acknowledged, this aspect is not investigated
experimentally and no claims are made to suppert the psychological
reality of the processes that are postulated. The primary focus is
that of speech sound production, This framework is similar to that
erployed by authors of several texts (Edwards, 1983; Grunwell, 1982;
Hodson, 198G; Stoel-Gammon and Dunn, 1985).

V. SUMMARY
This chapler has outlined the clinical applications of three
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phonological theories to articulation disordered children in general

and to children with cleft palate in particular. The theoretical ~
framework on which the present study is based has been elucidated. In
tne following chapter, the methodologicat implications of these

theoretical constructs are presented.




page 54

CHAPTER 4
METHODOLOGICAL ISSUES

The application of principles of phonological theory to disordered
speech sound production has raised numercus methodological issues of
potentyal significance in phonological assessment. These issues
relate primarily to speech sampling and analysis procedures. This
charter highlights some of the major methodological issues involved
in phonolegical process analysis and provides the rationale for and

resoiutions of these is.ves for the present study.

As discussed in the previgus .hupter, the goal of phenological

process analysis is to determine the simplification piiterns evident
in speakers with speech sound production disorders {7 —-am, 1976;
1981). The recent publication of numerous procedures for phonological
process analysis (Hodson, 1980; Ingram, 1976; 1981; Khan and tewis,
1984; Shriberg and Kwiatkowski, 1980; Wainer, 1979) has been
accompanied by a variety of suggestions for both data collection and
analysis, each reflecting the orientation of the authors. The manner
in which speech sound production data are obtained and the consquent
analysis th_ereof may have an important effect on the outcome of the

analysis (Ingram, 1982; Stoel-Gammon and Dunn, 1985).

1. ISSUES CONCERMING PATA COLLECTION

In order to make a relevant and comprehensive assessment of speech
sound production, it is necessary to obtain adequate and appropriate
speech samples. Ideally, these should be representative of a
speaker's habitual speech production skills in all communication
situations. Traditionally, speech has been sampled either by means of
the administration of articulatioen tests or by obtaining samples of
conversational speech. Both methods of speech sampling are amenable
to phonological process analysis {Ingram, 1976; Khan and Lewis,

1984). However, certain issues, both practical and theoretical, may
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impose constraints on how thé data are obtained. These issues concern
the nature of the speech response (imitated or spontaneous), the
range of phonemes sampled, and the method of elicitation (single word
or connected speech tasks). Each of these issues is discussed

separately.

A. Imitated versus spontaneous speech responses

Articulation tests and procedures for phonological process analysis
usuaily elicit imitated or spontaneously produced speech responses to
a set of stimuli presented by the examiner, e.g. the Goldman-Fristoe
Test of Articulation (Geldman and Fristoe, 1969), the Templin-Darley
Test of Articulation (Templin and Darley, 1969), the Arizona
Articulation Proficiency Scale (Fudala, 1970}, and the Photo
Articulation Test {Pendergast, et al., 1969) all elicit spontaneously
produced responses. Some articulation tests pubiished for use with
children with cieft palate also require spontaneously produced
utterances, e.g. lowa Prassure Articulation Test (Morris et al.,
1961}. However, certain procedures used to evaluate articulation in
cleft palate children reguire the subject to imitate verbal models
provided by the examiner, e.q. the Bzoch Error Pattern Diagnostic
Articulation Test (Bzoch, 1879), the Miami Imitative Ability Test
(Jacobs, Phitips and Harrison, 1970} and the Simulated Sentence Test
(Van Demark, 1964). Most phonological process analysis procedures
require spontaneously produced responses, such as those of Hodson
(1980), Ingram (1981}, Shriberg and Kwiatkowski (1980); however,
Weiner (1979) elicits single words and sentences by means of delayed

imitation.

The question arises as to whether the nature of the speech response
reflects the habitual speech sound production of the speaker. Several
studies have been conducted to determine whether speech responses
obtained through imitation differ from those which are spontaneously
elicited. For example, Johnson and Sommers (1978) found fewer

articulation errors when responses were imitated than when they were
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produced spontaneously. These researchers postulated that the
presence of visual and auditory cues provided by the examiner,
accounted for the difference between the scores obtained on both
tasks. In contrast, Paynter and Bumpas (1977) observed nc significant
quantitative differences between imitation and spontaneous responses,
but noted quaiijcative differences in the nature of the articulation

errors produced.’

The possibility of qualitative or guantitative differences between
imitated and spontaneously produced utterances led the present
investigator to include only spontaneously produced responses as the
more rigorous choice. Imitated responses were excluded from

phonalogical process analysis.

B. The range of phonemes sampled

A second issue concerned the range of speech segments sampied for
analysis. Given that the focus of the current investigation is on
consenant production, the issue arose as to whether all consonants or
only selected consomants, pressure consonants, should be

sampied.

The lowa Pressure Articulation Test (Morris et a). 1961) and a
similarly constructed test for pre-school cleft palate children (Van
Demark and Swickard, 1980) aim to assess velopharyngeal incompetence
in relation to articulation. These procedures differ from
articulation tests for children with functional articulation
disorders in that they primarily elicit pressure consonants. Since
the aim of the present study i3 to describe al) errors of speech
sound production, not only those relating to the production of
pressure consonants, all possible English segments were sampled in a
variety of phonetic contexts. In addition, phonological processes
operate on the relationships between segments within words as well as
on the segments themselves. Therefore, by 1imiting the analysis to

the production of pressure consonants alone, it was possible that
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important information would have been cverlocked.

C. Single word versus connected speech sampling
Concern has been expressed regarding the representativeness of single

word naming tasks as opposed to connected speech tasks in the " "
evaluation of children with speech sound production disorders (DuBois
and Bernthal, 1978). This applies botn to cleft palate children as !
well a5 to those with functional articulation disorders. More

particularly, the disparity between data obtained from using single i
word and from connected speech tasks has received attention (DuBois
and Bernthal, 1978; Faircloth and Faircloth, 1970). Before the

research indicating this discrepancy is reviewed, it seems | =
appropriate to report on the current elicitation methods used in the {

evaluation of disordered speech sound production.

A number of testing procedures are comprised of single word naming
tasks. Single word tasks, such as the Tempiin-Darley Test of
Articulation {Templin and Darley, 1969), the Photo-Articulation Test
(Pendergast, Dickey, Selmar and Soder, 1969} and the Assessment of

Phonclogical Processes (Hodson, 1980), usually require subjects to R

name carefully selected pictures or objects, representing the

consenants of English in varying contexts. Some articulation tests,

notably the Goldman-Fristoe Test of Artfculation (Goldman and
Fristoe, 1969) and the Arizona Articulation Proficiency Scale
{Fudala, 1970) include story telling sub-tests which supplement the
data chtained on the single word tasks. The inclusion of such sub-
tests represents an attempt on the part of the test constructors to
simulate everyday connected speech. In other speech sampling
procedures, especially those on which phonological process analyses
are based (Edwards, 1982; Ingram, 1881; Shriberg and Kwiatkowski, g
1980}, authors advocate the use of connected speech usually obtained

from an unstructured free play situation.

Articulation tests specifically developed for cleft palate children
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(e.g. Bzoch Error Pattern Diagnostic Articulation Test) consist
primarily of single word articulation tests, which bear close
similarity to those constructed for children with functional
articulation disorders. However, as mentioned previously, several
researchers (Bzoch, 1979; McWilliams et al., 1984; Morris, 1979)
recommend the collection of connected speech samples in addition to
the administration of naming tasks. They note that although cleft
palate children with marginal velopharyngeal competence may achieve
correct speech sound production on single ward tasks, they may not be
able te maintain this correct production on tasks invelving fine and
rapid co-ordination of the velopharyngeal mechanism with the oral

articulators, as occurs in connected speech,

It has been suggested that single word naming tasks yield different
informatien from procedures invelving connected speech. Faircioth and
Faircloth (1970} studied the production of single words and the same
words in connected speech in a child with an articulatjon disorder.
Their findings revealed large differences when the two conditions
were compared. Single ward productions were judged to be more
intelligible than the same words contained within the connected
speech sample. Using a larger sample of articulation disordered
children, Dubois and Bernthal (1978) cenducted a similar study in
which they compared the speech sound production under three
conditions: continuous speech in response to pictures, medelled
continuous speech in response to a story told by the examiner, and
spontaneous picture naming. They observed that the subjects exhibited
speech sound errvors in the first condition that did not occur in the
other two conditions, i.e. there was a qualitative difference in the

errors made using differant elicitation procedures.

Table 3 contains a summary of the advantages and 4isadvantages of
single word and connected speech tasks. This summary is drawn from

several sources, including the opinions of Bankson and Bernthal
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(1983), Creaghead and Ne_wman’(lS‘SS), Grunwell (1980}, Ingram (1976),
Lund and Ouchan {1983}, and Shriberg and Kwiatkowski (1980).

Table 4 Advantages and disadvanta
connected speech samples

ges of single word tasks and

ADVANTAGES

OISADVANTAGES

SINGLE “WORD TASKS

Single word inventorjes can be
designed to elicit all
the phonemes of the language.

Single word tasks are quick to
administer.

The target is known to the
examiner vhich alleviates
discarding of unintelligible
utterances.

fach word has only a sing}é
apportunity to occur.

Phonemes are elicited in 1imited
phonetic contexts - initial,
medial and fina) word positions.

A _preponderance of nouns are
elicited as these are easier to
represent pictorially than other
Jexical items, éShm erg and
Kwiatkowski (1980) found that
90-97% of items in five widely
used articulation tests involve
nouns}.

The need to_elicit all phonemes
using stimuli which are easy to
represent pictur'laﬂ{ may result
in complex or unfamiliar words
1Ra.?gmpr1‘ate for the age of tue
child,

—

CONNECTED SPEECH SAMPLES

Connected speech elicited bg
means of uncontralled elicitation
procedures facilitate the
production of & representative
repertoire of phonemes under
natural conditions.

Multiple opportunities for
phoneme and word occurrence are
possible.

Effects of coarticulation can be
examined, i.e. the influence of
phonetic context on the
production of speech segments.

A range of lexical types are
sampied.

It is sometimes difficuit to
obtain a representative sample of
the child's phonetic repertoire
and additional sampiing sessions
may be reguired.

The examiner may experience
difficulty g’l_ossm? the utterances
of highly unintelligible children,
In such cases, a percentage o
utterances may be "unanalysable".
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In the present study, a combiv}ation of single word and connected
speech elicitation tasks wes used as is suggested by Ingram (1981)
and Hinitz (1969). This was motivated by the clinically well
established observation that speech sound errors may be observed in
connected speech tasks despite correct production in single werd
tasks. Furthermore, the likelihood of varfability in production of
speech sounds in different phonetic contexts, 1ot easily tapped in
single word elicitation tasks, could not be ignored.

11, JSSUES CONCERNING BATA ANALYSIS

The approach to the analysis of speech samples in terms of
phonalogical pracesses requires careful consideration, Although
several analysis procedures (Edwards, 1983; Hodson, 1980; Ingram,
1981; Khan and Lewi{s, 1984; Shriberg and Kwiatkowski, 1980 and
Weiner, 1979) have been developed in recent years and seem similar at
face value, "some of them fail to address certain potentially
important issues that may affect their usefulness" (Edwards, 1983, p.
351).

In order to analyse the speech samples in terms of phonclogical
processes, however, four interrelated issues were considersd. These
included the unit of amalysis (syilable or word positions), coding of
phonetic and phonological errors of speech sound production, criteria
for datermining the presence of a phonological process and the use of

an open or closed set uf phonological processes.

A. The unit of phonojogical analysis
The selection of the unit of analysis (in terms of the word or

syllable) is important in determining the syllable shapes and
phenotantic constraints used by speech disordered children. Ingram

{197 ttention to the fact that this issue is seldom
aun . ariters whe have published phonological process analysis
proce. - (Ingram, 1382).

The predominant trend has been o use the word as the unit of

TS
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analysis. Researchers and clinicians have identified errors of speech
production in terms of whether they occur in word initial, medial or
final positions. Although it is relatively simple to determine word
initial and word final positions, the medial word position presents
some difficulty. For example, the phoneme sequence /k1/ in the word
"necklace” wuu'Id be regarded as a medial consonant cluster if the
word was used as the unit of analysis. However, if the syllable was
employed, /k/ would function as an arresting phoneme (syllable final
or post-vocalically) and /1/ would function as a releasing phoneme

(syllable initial or pre-vecalically).

Ingram's {1982) solution to this problem is to employ both the
syllable and the word positions, but at different stages of the
phonological analysis. In determining the speaker's phonetic
inventery, Ingram advocates the use of the word as the unit of
analysis and suggests that the sy’l'lablé is used in phonological
process analysis. He differentistes three syllable positions:
initial, final and ambisyllabic/ intervocalic positions and provides
guidelines for the syllabification of utterances {Ingram, 1981, p.
58).

in contrast to Ingram, Grunwell (1982) has no category for
o-#:.¥lTabic or intervocatic phonemes. Instead medial singleton
consonants are "consistently analysed as the onset of the second
sytizble, regardless of morphological structure eg. ‘rabbit' - CV,
CVC; ‘painting' - CVC, CVC" {p. 64). Grunwell (1982) cites support
for this prénciple in her study of phonologically disordered
children, in whicn she found that within-word syilable arrests were
realised similarly to those in word-final syllables.

In order to ensure a consistent standard across all subjects, it was
decided to employ Grunwell's (1982) guidelines for syllabification in

the present study. Thus, "medial" consonants were regarded as pre-

voealic or syllable initial Abutting s, such as

- - [
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/k1/ in the example cited above, were considered as post-vocalic and
pre-vocalic, respectively. Within word consonant clusters, for
example /sk/ as in "basket", were regarded as occurring pre-

vocalicaily.

B. Coding of phonetic and phonological speech sound production
errors
A second issue concerns the conding of errors of speech sound
production in terms of phonalagical processes. As was discussed in
Chapter 2, cleft palate children frequently show distorted speech
sound production; employ compensatory articulations e.g. [2] which
cannot be considered as clear distortions, but which are used to
substitute for particular classes of sounds, particularly pressure
consonants; and demonstrate errors of speech sound production
crmr . surring in the speech of normally developing children.
In vee. uf the connroversy surrounding the definitions of phonetic
and phonological errors of praduction {outlined in Chapter 3), it was
considered necessary to establish guidelines which would enable the

researcher to code the sampled data accurately and consistently.

The guidelines used were based on the notion of phonological
contrastivenass {Hawkins, 1984; Hewlett, 1985). An error of speech
sound production was considered a phonetic error, and was not
included 1+ the phonological process analysis under the following
conditions:
1. if {12 error did not serve to collapse or merge the phonemic
contrent between two or more phonemes. For example, if a subject
: 11y substituted a voiceless lateral fricative [¥] for /s/
and » vneced lateral fricative [K] for /z/, but did not employ

consin

this ~.w..ftution for any other target consonant, the error was
considerad phonetic. Another example of this type of phonetic
error was the substitution of uvular stop [q] for /k/. In such
cases the error sound contained the distinctive characteristics of
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the target sound and the contrastive value of the target

phoneme was not compromised, or

2. if the inability to seal off the oral and nasal cavities
directly resulted in a weak or nasally emitted consonant, in which
the target was clearly apparent, for example /t:f (weak consonant)

o
or /p/ (nasal emission).

An error wis considered phonological if the phonemic contrast
distinguishing one or more phonemes was collapsed. These errors were
included in the phonological process analysis. It is relevant to
mention that in such cases, it was possible that a non-English
consonant, such as a compensatory articulation {glottal and
pharyngeal stops, palatal fricatives, or even laterally released
fricatives) fulfilled this criterion, For example, glottal stops may
neutralise the place contrast between alveolar and velar stops, and
palatal fricatives may neutralise the contrasts between alveolar and

alveopalatal fricatives.

In summary, phonetic errors, although recorded for purposes

of establishing the subjects’ phonetic inventories, were not included
in phonological process analysis. Only errors which served to reduce
the phonemic contrasts and hence the ability to signal meaning
differences between target phonemes were analysed for evidence of

phonological processes,

C. griteria for determining the presence of phonological
processes
An issue closely related to that of coding the errors of speech sound

production concerns the criteria for determining the presence of a

phonological process.

Although phonalogical process analysis has gained considerable
popularity in evaluating children with disordered speech sound

production, certain writers have expressed reservations regarding its

o
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reliability (Dinnsen, 1984; McReynolds and Elbert 1981; Schwartz,
1983; Weiner, 1984). These authors contend that several published
studies have not demonstrated that the sound changes they have
attributed to the occurrence of phonological processes are compatible
with the theoretical construct of a process, j.e. an adaptation of
internal representation to phonetic output. Weiner (1984) suggests
that the concept of phonological process has been "overused by some
investigators to the extent that all misarticulations are described
as phonglogical processes, whether justified or not* (p. 77). Before
a sound change can be accurately described in terms of a phonological
process, as opposed to a phonetic ervor, specific criteria, both
qualitative and quantitative, should be fulfilled (Dinnsen, 1984;
McReynolds and Elbert, 1981).

1. Qualititative criteria
Most authors {Edwards, 1982; Ingram, 1981; McReynolds and Elbert,

1981; Schwartz, 1983) suggest that a phonological nrocess must affect
more than & singie member of a given class of sounds. For example, if
a child produces /t/ for /s/ and does not replace other fricatives
with stops, it is insufficient evidence to demonstrate that the
phonological process of stopping is operating. A second commonly
employad criterion is that the child is able to produce the target
sound in at least some contexts, even if the context is incorrect
{Grunwell, 1982). In such cases, it is contended that the error form
cannot be directly related to surface errors stemming from a
structural or physiological impairment.

Other authors, such as Dinnsen, Weismer and Elbert {1979, cited by
Weiner, 1984) apply more stringent criteria than those mentioned
above. They use phonological processes in the explanatory sense and
work un the assumption that in order to substantiate the presence of
a phonological process, the child's underlying representation of the
adult contrast must be intact and that it is the investigator's
responsibility to demonstrate the evidence thereof. Therefore, their
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criteria include the following:

a. The ervor scund affected by the process must be produced
correctly in some contexts,

b. The consonant must be used contrastively in the context in which
it is produced correctly even if the adult contrast is expressed in
an unconventional manner.

c. The process must apply tc a limited class of segments, e.g. if
only voiceless segments of a class of sounds are affected, the child
is aware of the voiced-voiceless distinction within that class of

sounds.

The selection of gualitative criteria for the identification of
phonological precesses in the present study on cleft palate children
was complicated. In view of the structural and functional impairment
of the oral mechanism, it was expected that some of the subjects
would be unable to produce certain target sounds correctly, even in
inappropriate contaxts. At the same time, it was alsc anticipated
that some of the errors produced by the subjects were similar to
those produced by normally developing children and could be
categorised in terms of phonoiogical processes. It was not possible
to apply the criteria of Dinnsen et a). {1979, cited by Weiner, 1984)
as phonological processes in the present study were used to identify
patterns of errors in the descriptive sense and were not used to

demonstrate the presence of adult-1ike underlying representations.

In view of tne above, only one qualitative criterion was applied to
demonstrate the occurrence of phonological processes in the present
study: A phonological process must merge the phonemic contrast of
more than a single member of a class of sounds. "Class of sounds" was
defined in terms of the major sound ciasses described according to
place, manner and voicing (including voiced and voiceless cognates),
as well as phonotactic classes such as the shape or structure of the

syllabla.

A e . -
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2. Quantitative criteria

According to McReynolds and Elbert (1981}, a single occurrence of an
error sound can not be considered as strong evidence that a process
is operating. They suggest that the greater the number of instances
in which a particular pattern can be identified, the stronger the
empirical evidence that the phencmenon observed could be a process.
Perusal of the literature reveals a lack of consensus among
researchers regarding the frequency with which a sound change must

occur before it can be reiiably regarded as a phonological process.

A number of quantitative criteria have been suggested which are based
on a percentage computed in terms of the number of times a process
occurs (frequency) in relation to the number of times the process
could have occurred {opportunity):

a. McReynolds and Elbert (1981) suggested the following
quantitative criteria to ensure the reliability of phonological
process occurrence:

i. the error had to have the oppertunity of occurring in at least
four instances, and

ii. the error had to occur in at least 20% of items that could be

affected hy the process.

b. Khan and Lewis (1984) defined a productive process as one which

occurred in more than 60% of available opportunities.

c. Ingram (1981) does not specify gquantitative criteria for
determining the presence of a phonological process, but only includes
those processes which are applied in more than 50% of possible
occurrences, in his summary of the most productive phonological

pracesses.

In the present study, the quantitative criteria adopted were those of
McReynolds and Elbert (1981), i.e. the error had to occur in 20% of

possible items and each process had to have the opportunity to occur
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at least four times in the sa}v\p'le. These criteria were selected in
preference to those recommended by Hodson (1980), Ingram (1981} or
Khan and Lewis {1984) as the subjects of the study were four years of
age, by which stage the majority of processes in normally developing
children would be suppressed. It was felt that selection of a higher
percentage frequency of occurrence than 20% might have resulted in

the elimination of imppriant process information.

In summary, therefore, the identification of phonological processes
was dependent on the fulfiiment of both qualitative and quantitative
criteria, i.e. processes had to affect more than a single member of a
sound class and had to occur in at least 20% of items in which the
process could apply. It was assumed that such criteria would serve to
jncrease the reliability of the phonological process analysis, in
that misarticulations due to chance factors, e.g. inadvertent
transcription errors or singie instances of misarticulations, such as
slips of the tongue or "articulatory mistakes", were not

inappropriately described in terms of phonological processes.

D. Closed versus open set of phonological processes
Phonalogical process analysis procedures vary in terms of the number

of processes assessed. Some procedures (Hodson, 1980; Khan and Lewis,
1984; Shriberg and Kwiatkowski, 1980; Weiner, 1979) determine the
occurrence of a 1imited number of processes (a2 closed set). The
number of processes assessed ranges from eight processes (Shriberg
and Kwiatkowski, 1980) to 42 processes (Hodson, 1980). The rationale
for including a timited set of processes varies among the authors.
For example, Shriterg and Kwiatkowski {1980) assess just eight
"n'atural processes”, i.e. those which "accomplish simplification and
the sound change must be widely attested in natural Tanguage data"
{p. 10). Hodson (1580) and Khan and Lewis (1984) assess 42 and 14
processes respectively, based on the opportunities for processes to
occur in specific test items. Most researchers, however, encourage

the examiner to scrutinise the data for additional patterns not

LN x s
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directly assessed in their procedures.

Other authors (Edwards, 1983; Grunwell, 1982; Ingram, 1981; Stoel-
Gammen and Dunn, 1985) employ an open-set of processes. In other
words, the examiner is not required to determine the presence of a
specific set of processes, but should examine the data to determine
all possible processes which are appiied. These authors reason that
at the present time, insufficient data are available regarding the
range of possible processes, and that by limiting the analysis to
specific "test" processes it is possible to overlook important
information, such as idiosyncratic processes or those uncommon in
children with disordered speech (Edwards, 1983; Ingram, 1981).

The fact that the application of phonological process amalysis in
children with cleft palate i relatively unexplored, led the present
resegrcher to empl . -, on set of processes in the analysis of

speech sound produ a.

II1. PHONOLOGICAL PERCEPTION AND PHONOLOGICAL PRODUCTION

A further issue in constructing a methodolgy to describe the

phonological systems of speech disordered children is whether or not
to assess phonological perception, and the most appropriate
mathodology for the assessment therecf. Phonological or phonemic
perception is defined by Barton (1980) as the "classification of

speech into minimal units which signify meaning differences" {p. 97).

Although several authors {Barton, 1980; Crystal, 1981; Locke, 1980ab;
Straight, 1980) have made reference to phanemic perception and its
relationship to phonological production, studies of disordered child
phonclogy, in the main, are }imited exc?usivgly to descriptions of
phonological prcduc_ticm. Perhaps this is due to the fact that the
mechanisms of phuy;emic perception are less understood than those of
production and because phonological perception is relatively

inaccessible to scientific investigation (Yeni-Komshian and Ferguson,
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1980). Nonetheless, Locke (1979) has stressed that
1f there is a question as to the extent of a child's
ﬁhono]ugna] knowledge, it cannot be answered bg observing
im_only as a producer of language. This is so because the
child's phonological knowledge is not fully expressible with
his characteristically underdeveloped vocal tract and motor
system. To Timit oneself to the child's actual utterances, so
constrained, is to_obtain a conservative picture of his
knowledge of phonological units and rules (p. 88).

In view of the above observation, assessment of the subjects'

phonemic per sption was included as a component of the phonological

analysis procedure in the present study. The question arpse as to the

most appropriate methedclogy to assess phonemic perception which

would yield valid and reiiable results.

Several tests of phonemic perception, also referred to as auditory
discrimination, have been published. These include the Goldman-
Fristoe-Woodcock Test of Auditory Discrimination (Goldman, Fristoe
and Woodcock, 1970), the Boston University Speech Sound
Discrimination Test (Pronovest and Dumbleton, 1953), Auditory
Discrimination Test (Wepman, 1958}, The Test of Auditory
Discrimination (Templin, 1957), among others. Aithough several of
these tests and procedures have been widely employed in the c¢linical
situation, they have recently been criticised in terms of their
validity {Locke, 1980ab; Strange and Broen, 1980}. The limitations of
these tests can be divided into task variables and stimulus
variables. Each of these are briefly outlined:

1. Jask variables

According to Locke {1980a) two paradigms have been used to assess
phonemic perception: the discrimination paradigm {in which the
subject must compare two physically present stimuii and report
whether they are the "same" or "different") and the identification
paradigm (in which the subject must compare the presented stimulus
with an absen. standard or internal representation). The 1imitations
of these procedures primarily concern the accuracy of the responses.
For example, in the discrimination paradigm, a failure to respond may
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relate to a tack of understanding of the meaning of “same" versus
"different”, or overtoading of the auditory memory which is unable to
store the stimuli long enough for the subject to make a judgement. In
the identification paradigm, which usually comprises a picture
identificatiop task, the subject need not conduct a search of al% the
pictures in order to make a choice. He need only look for something
that might be represented by the label he hears. Common to both
paradigms is the increased risk of chance responses which imposes
threats on the validity of the responses (Locke, 1980b).

2. Stimulus variables

Stimult employed for speech sound discrimination tests usually
comprise series of minimal pairs which are represented verbally by
the examiner or in picture form. In both cases, attempts are made to

remove visual cues, which may influence the response.

The chief 1imitation of published procedures for the assessment of
speech sound discrimination relates to the fact that ali are
pracedures of interpersonal discrimination and do not assess the
subject's ability to discriminate on an intrapersonal level. Locke
{19802} presents & thorough critical evaluation ot the stimuli used
in four available tests for speech sound discrimination, i.e. The
Auditory Discrimination Test (Wepman, 1958) the Templin Test of
Auditory Discrimination (Templin, 1957), the Goldman-Fristoe-Woodcock
Test of Auditory Discrimination (Goldman et ai. 1970), and the Boston
University Speech Sound Discrimination Picture Test (Pronovost and
Dumbleton, 1953). He compared the contrasts contained in these four
tests with the most common phonemic confusions made by children
(based on the work of Snow, 1963) and concluded that only 6 of the 36
most common confusions are tapped by the above four tests. Thus,

these tests only assess a child's interpersonal discrimination and do’

not evajuate the fnternal phonological organisation or intrapersonal

discrimination abilities,
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The above discussion has highlighted some of the methodsiogical
issues nvolved in the assessment of speech sound discrimination. In
summary, a test was required which would assess the subjects'
intrapersonal auditory discrimination in a variety of phonetic
contexts. Furthermore, a response format was required which was easy
for the subject to understand and which would eliminate as far as
possible the occurrence of chance responses. The Speech-Production-
Perception Test developed by Locke (1980b) fulfilled these

criteria and is described in detail in Chapter 5.

IV, SUMMARY

The present chapter has addressed some of the major issues involved
in conducting phonological process amalysis. Particular reference was
made to issues of data collection and analysis in relation to the
study of disordered speech in cleft palate children. In addition, the
methodological issues involved in the assessment of phonemic
perception were considered. Resolution of these issues formed the
foundation upon which the methodology (discussed in Chapter 5) of the

present study was formulated.
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CHAPTER 5
METHODGLOGY

In this chapter, the aims of the study are specified, the
participating subjects are described and the procedures followed for
the collection and analysis of data are outlined.

I. AIM
The aim of the study was to describe the speech sound production
errors in children with cleft palate in terms of phonological

processes.

IT. RESEARCH DESIGN

The research design of the study constitutes a combination of small-
group research and individual case description. ¥hile such a design
prec’ades the possibility of making universal statements on the basis
of the data presented in this report alene, its valuz lies in the
detailed analyses of speech production patterns. The design employed
permitted the researcher to examine inter-subject differences and
similarities in speech production performance and to determine

tentative group trends with regard to phonological process usage.

Both theoretical and practical considerations determined the research
design adopted in the present study. In the past, investigators have
attempted to establish commonatities of speech production both in
speech disordered children with cleft palate and in normally
developing non-cleft palate children. Although there is obvious value
in the search for general trends, large cross-sectional studies tend
to neutralise important individual differences. The recognition of
the Timitation of large group studies combined with the growing
awareness of wide individual variation in phonological acquisition,
has led researchers in the area of child phonology to opt for in-
depth phonological analyses on small groups of children where N = 5
to 10 subjects {Dunn and Davis, 1983; Grunwell, 1981; Leonard,

ES




page 73 i

Newhoff and Mesalam, 1980; Stoel-Gammon and Cooper, 1984, among .
others). These researchers have underscored the fact that speech
disordered children, in general, are a heterogeneous population and
that recognition of individual va_riat-iun may lead to a greater
understanding of phonological acquisition and hence provide clues for ?
effective remediation. Thus, small group research reflects the )
current trend regarding phonclogical analysis of speech disordered -

children.

Practical Timitations (such as time resources and subject

availability) mitigated against the inclusian of a larger sample size ‘;M‘{
than that which comprised the present study. During the period in [
which the study was conducted, only eight subjects fulfilled the

criteria for subject selection. B
1. SUBJECTS .
A. Criteria for the selection of subjects

Potential subjects were drawn from the case loads of speech .

therapists in several clipical settings. A1l potential subjects were

enrolled for regular speech therapy, In the discussion below,

reference 1is made to "the child's speech therapist". This refers to a
graduate speech therapist who was responsible for the child’'s regular .
speech therapy. '

The following criteria for subject selection are presented in order sy
of priority:

1. Age: - Subjects were required t fall in the age range 4.0 - 5.0 "
years, The lower 1imit of 4.0 years was selected to ensure that the

errors observed could be characterised as "true errors of

pronunciation and did not reflect normal maturation processes. The 7
results of several cross~sectional large group studies have indicated "
that by age 4,0 years, most nornally developing children pronounce N

the majority of English consonants correctly (Crystal et al. 1976; Prather,




page 74

Hedrick and Kern, 1975; Sandér, 1972). The upper limit of 5,0 was
selected as it was likely that after age 5,0 the errors that did
oecur would be simple articulation errors, such as distortions of the
target sound, rather than a reduction in phonemic contrast.
Furthermore, owing to the relatively smail sample size, it was
assumed that more meaningful inter-subject comparisons would be
possible 1f critical variabies were held as constant as possible, and
the age factor could be controlled.

2. Cleft type: Cleft type was Vimited to clefts of the lip and palate
or cleft of the palate only (hard and/or soft palate). The critical
factor was a cleft of the soft pilate, as it is the resulting
impaired velopharyngeal function which accounts for most of the
variability in speech sound production in children t '*h cleft palate
(8zoch, 1979; Fletcher, 1978; Moll 1968; Morris, 1968; Spriestersbach
et al,, 1961},

Potential subjects with isolated cleft 1ip involvement were excluded
because of the customary absence of arkiculation errors associated
with this condition (McWilliams et al., 1984; Ross and Johnston,
1972). Children with sub-mucous cleft palate were also exciuded from
the study. Owing to its occult nature, this conditicn may escape
diagnosis until age 2 or 3 years (McWilliams et al., 1984),
Frequently no surgical repair is undertaken unless interference with
speech development is observed. Hence the difference in terms of
surgical intervention between sub-mucous and overt cleft palate was
considered too large to warrant inclusien of the former group.

3. Surgical management: Primary surgical repair was to have been
compieted by the time of testing. This criterion was introduced in
order to account, as far as possible, for articulation errors
directly attributable to the unvepaired cleft, inter alia, weak
consonant arciculation and audible nasal emission,
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4. Speech sound production skills: Subjects were to have been
diagnosed as having multiple errors of speech sound production by

child's speech the‘rapist. For the purposes of the present study,
thie implied that the errors nad to affect the production of several
consonants, consonant clusters or classes of consonants. To ensure
this criterion, discussion with the speech therapist invoived had to
reveal that the child was unintelligible to unfamiliar listeners.
Errors of speech production could invalve omission, substitution or
distortion of the target sound. However, subjects with simple
developmental substitutians involving only one or twe sounds, e.g.
/8/ for fs/ or Jw/ for /r/ were excluded, as it was felt that these
errors alone would not be sufficient to censtitute a phanological

disability.

5. Previous speech therapy: The effects of speech therapy on speech
and language development could not be accurately determined because
of the early involvement of the speech therapist in the habilitation
process in all potential subjects. Subjects were selected whose
remediation programme (described by the child’s speech therapist)
focused on traditional methods of therapy for cleft palate children,
i.e. exercises for the improvement of velopharyngeal functioning and
articulation therapy using a single sound approach (Moriey, 1971;
Wells, 1971). Potential subjects whose remediation goals were the
suppression of phonological processes or the increase of the systems
of phonemic costrasts were not included in the study.

6. Language skills: As assessed by the child's speech therapist,
potential subjects were to have sufficiently developed receptive and
expressive language abilities to understand the instructions in the
test situation. Furthermore, the subject was to be capable of
providing a spontaneous speech sample which comprised utterances
which averaged at least six words in length. Given the frequent
occurrence of developmental language delay associated with children
with cleft palate (Shames and Rubin, 1979), more stringent criteria

&
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for language skills could not be spacified. Furthermore, the focus
of thr study was at the level of speech sound productien and did not
aim to assess the relationship of phonology to other levels of
language functioning.

7. Associated-abnormalities: No evidence of gross mental retardation

or intellectual impairment was to be detectable as it was felt that
in such cases, errars of speech production may be due to facters
unrelated to the cleft {tself. {n addition, subjects whose cleft
palate was but one of a constellation of abnormal features, as in the
case of a syndrome {e.g. Apert's syndrome, Crouzon's disease) were

not considered for inclusion in the study.

8. Presence of developmental apraxia or dysarthria: Potential

subjects who showed overt signs of developmental apraxia or
dysarthria were not included in the present study. The child's

speech therapist was questioned as to the presence in the subjects of
signs such as groping trial and error behaviour, highly inconsistent
articuiation errors in speech production, repetitions and
prolengations of speech sounds, errors in the production of vowels
and consonants, incerrect sequencing of sounds on dfadochokinetic
tasks, prosodic disturbances, e.g. slow speech rate or monotony.
These features have been reported as characteristic of children with
deve\oprriental apraxia or dysarthria (Jaffe, 1984). Potential subjects
who showed combinations of these features were excluded from the
study as it was assumed that such conditions could have affected the
speech sound production differently from those of a cleft palate
only.

9. Hearing: The results of pure tone air, conduction audiometry had to
reveal normal bilateral hearing screaened at 256d8 HL in the
frequencies 500, 1000, 200G, 4000 and 6000 Hz (after Harrison and
Philips, 1976) at the time of the study. Such hearing levels would
permit the subject to hear the experimenter during the testing
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procedure.

It is recognised that the occurrence of otitis media and resultant
conductive hearing loss is a frequent correlate of the cleft palate
condition (see Chapter 2). However, its capricious nature together
with the frequent occurrence of subclinfcal pathology (Walton, 1973}
preciuded detailed documentation. The fact that fluctuating hearing
levels may have negatively influenced the development of speech and

language skills could not be ruled out.

If the potential candidate fulfilled the other criteria for subject
selection, pure tone air conduction hearing screening was conducted
by the experimenter the day prior to the experimental procedure.
Testing #as carried out in a sound treated room using a Madsen 0B 40
diagrostic audiometer calibrated to ISG (1964) standards. The subject
was conditioned through earphones to respond te the pure tonss
presented at 25db HL while engaging in a play activity. Potential
candidates who failed the hearing screening procedure were not

inciuded in the subject sample.

10. Home language: Only English speaking subjects from monolingual
families were included as Engiish phonemic analysis procedures were

employed in the study.

Thus, the major criteria for subject selection were that the child
had to be Engiish speaking and four years old with a repaired cleft
involving the soft palate. In addition, he/she had to be diagnosed as
having 2 multipie articulation disorder. While additional variables
such as position of the child in the family, sex, piychosocial
adjustment and socioeconomic factors may affect speech and language

development, it is particularly difficult to control for these.

B. Description of subjects
Eight subjects, four male and four female, were selected in the age

range 4.0-5.0 years. The subjects were derived from the Speech and

£ Van
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Hearing Clinic of the Univers'if:y of the Witwatersrand, Johannesbu}'g.
the Speech Therapy and Audiclogy Department of the Johannesbury
Hospita) and from speech clinicians in private practice in the
Transvaal. A1l subjects had undergone primary 1ip and palatal repair
by the time of testing. The distribution of cleft type among the
subjects was as follows:

- 3 complete unilateral clefts of the 1ip, alveolus, hard and

soft palates (2 male and 1 female)
- 2 complete bilateral clefts of the 1ip, alveolus, hard

and soft palates (1 male and 1 female)

2 incompiete clefts of the hard palate extending from
the incisive foramen to the soft palate (1 male and 1 female)

~ 1 isolated cleft of the soft palate only (female).

Datailed subject description was derived fram two sources. The first
comprised a case history questionnaire devised by the experimentar.
The second source was a description of the structure and functioning
of the subjects' oral mechanisms, based on a subjective examination

conducted by the experimenter, discussed below.

1. Case history infurmation
The case history form was completed by each subject's mother prior to

the testing procedure. {A copy of the case history form is provided
in Appendix A). This information was supplemented where possible
through consultation with the subject's speech therapist, the plastic
surgeon invelved, or from case records where available, The case
history form was accompanied by a covering letter describing the
purpese and procedure of the experimental tasks and requesting
formal consent for participation in the study. Table § contains a
detailed summary of the clinical characteristics of individual

subjects, based on the case history information.
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Table Summary of description of subjects
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2. Description of the status of the oral mechanism
A checklist, requiring yes/ne responses or brief descriptions, for

the screening examination of oral structure and function was devised
and filled out by the experimenter {Appendix B). Items included in
the checklist, were drawn from the work of Trost (1983), Van Hattum
(1974) and from the Oral Speech Mechanism Screening Examination {St.
Louis and Ruscello, 1981). Subjective observations of oral structure
and functioning were made by the experimenter, using a torch and
tongue depressor to aid observation. fo attempts were made to
quantify such aspects as the degree of malocclusion or the competence
of the velopharyngeal mechanism. Furthermore, no instrumental
examinations of oral functioning (such as videofiouroscopy or
fibreoptic nasendoscopy) were conducted. Had the purpose of the
present study been to correlate the speech production skills with
oral structure and functioning, such information would have been
necéssary. However, the intention of the study was to describe
patterns of speech production and while results of objective
assessments of oral functioning would have been of additional
interest, the experimanter's subjective impressions were deemed
sufficient. The results of the examination of oral structure and
function were drawn upon in the analysis of speech sound production
patterns.

Table 6 below, contains a summary of the findings of the examination
of the structural and functional characteristics o the subjects'
oral mechanisms. Two additional points, not presented in tabie &
deserve clarification. Firstly, the oronasal fistulae in ChS, LC and
GH were small, elongated fistulae of approximately 5mm x 3mm and were
Tocated at the incisive foramen. Secondly, no overt velar movement
was noted in five subjects in the production /a/. It is stressed that
no conclusfons regarding the adequacy of velopharyngeal function on
the basis of this observation are possible, since posterior or

lateral pharyngeal wall movement could not be observed.
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1v. DATA COLLECTION

This section describes the methods used to elicit the speech samples
and the procedures for recording and transcribing the data. The
procadure used for the assessment of phonemic perception is also
described, The methodology of data collection employed in the present
study is based on careful consideration of the relevant issues

discussed in Chapter 4,
v

A. Assessment of speech production

1. Methods of elicitation of the speech samples

The primary objective in obtaining a sample of speech for
phonological analysis is to ensure that the data obtained are
representative of the child's habitual speech patterns. Two
independent yet supplementary speech elicitation tasks were
constructed. The first was a spontansous object naming task, and the
second comprised a structured connected speech task. This combination
of speech elicitation procedures was employed for the reasons
discussed in Chapter 4, and reflects the approach advocated by
several researchers in their work with non-cleft palate
phonologically disordered children (Edwards, 1980; Fokes, 1982;
Ingram, 1981; Maxwell and Rockman, 1984), This approach has added
relevance in children with cleft palate as research ahd clinical
experience have repeatediy shown that many children with cleft palate
can produce isolated consonants or single words more correctly than
connected speech. This phenomenon is explained by the fact that the
speach mechanism functions more efficiently at a slower rate than it
does under the demands of connected speech {Air and Waod, 1985;
Darley, 1978; Edwards, 1980; Morris, 1968, among others).

The following section describes the tasks in detail as well as the
procedures employed for their administration.

a. Naming task

The naming task was composed of 86 stimulus words, 39 of which were
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drawn from the stimuli contained in Hodson's Assessment of
Phonological Processes (1980). These stimuli were included for a
number of reasons. Firstly, Hodson’s {1980) items are suited to the
the vocabulary of the pre-school child (p. i). Secondly, a
representative sample of English consonants is sampled in a
controlled, organised and economical fashion; and thirdly, responses
are elicited by means of object naming which has, in the present
writer's opinion, the potential to capture the interest of four-year

old children for a longer period than would 2 picture naming task.

Hodson's (1980) procedure contains 55 stimulus items. Sixteen of
these items were excluded from the present naming task either because
they were peculiar to American English, e.g. "jump rope", “zipper",
"quarter” or because they were felt to be unfamiliar words to
preschool South African English speaking children, e.g. "ice cubes”,
“Santa Claus", “sled", "music box". These stimuli were replaced by
words selected by the writer which were considered more familiar to
the subjects. The phonetic characteristics of the excluded jtems were
incorporated into the selection of the replacement stimuli. As far as
possible, an attempt was made to conserve the number of jtems,
bearing in mind the possibility of fatigue and reduced attention span
in the subjects. A 1ist of the stimulus items comprising the naming
task is contained in Appendix C.

1. Construction of the naming task
The construction of this task resembled that of Hodson (1980). ANl

South African English singleton consonants were sampled at least
twice in syllable initial and syllable final positions. Phonemes
were classified according to their syllable positions and not their
orthographic positions as the syllable was used as the unit of
analysis as advocated by Ingram (1981). (See Chapter 4 where this
issue was discussed). In accordance with the phonotactic rules of
English (Sloat, Taylor and Hoard, 1878), the consonants [h, w, J]
were sampled only in syllable initial position; [ and 3] may not
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occur in word initial position, although they can be elicited in
within-word syllable initfal position, e.g. “hanger" and
“television®. In addition, South Afyican English is an "r-laess"
dialect which 1imits the occurrence of ./r‘/ to syllable initial
positions only (Lanham, 1967).

Thirty consonant clusters (26 two-element clusters and -4 three-
element clusters) were each sampled at least twice. Twenty-one
clusters occurred in syllable initial pesition with only 9 syliable
final clusters. This disparity is accounted for by the fact that
syllable final clusters are frequently the result of morphological
endings (the past tense morpheme, realised as [consonant + ¢] or
[consonant + t] or the plural morpheme, realised at the phonetic
level as {consonant + 2] or {consonant + s]). These merpholagical
endings affect the production of nouns or verbs (Ingram, 1976).
Since the majority of the stimulus items consisted of singular
nouns, the opportunity for the occurrence of syllable final

clusters was limited.

Phonemes were sampled in & variety of phonaetic contexts to
determine variabiiity in speech sound production (Edwards, 1983;
Schwartz et al., 1983). The characteristics of preceding and
following vowels were varied and an attempt was made to ensure a
range of syllable shapes, defined as "the sequence of consonants
and vowels within the syllable", (Shriberg and Kwiatkowski, 1980
p.6). In addition, the canonfcal shape of stimulus words was
varied, i.e. "the sequence of syllables as they combine to form a
word" (Shriberg and Kwiatkowski, 1980, p. 6). Monosyllabic words
comprised 66% of the stimuli, 25% were bisyllabic words and 8%
were polysyllabic words.

A series of 79 three-dimensional objects and toys was assembled by
the examiner to elicit the 86 stimulus items. Some objects served
to elicit multiple stimuli, e.g. a face elicited “nose" and
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"mouth". Where object representation was not possible, pictures
were used, e.g. “swimming pool”, "thin". Five of the items could
not be directly represented by an object and thus required some
prompting in order to elicit the dasired response. This was
accomplished using a sentence-completion format, e.g. for the
stimulus “thin", the subject was presented with two pictures of two
men, one thin and ane fat. The examiner said, "This man is fat and
this man is ___ ". The subject was required to complete the

sentence.

i1, Procedure for the administration of the naming task

The naming task was administered to each subject in a single
session which varied from between 45 - 60 minutes duration. Testing
took place in a small sound-treated room in the Speech and Hearing
Clinic at the University of the Witwatersrand. The subject sat
opposite the examiner at 2 small, padded table. The stimuli were
located in a box alongside the subject. A second empty box was
placed adjacent to the box caontaining the stimuli. The subject was
instructed as follows:

Choose a toy and say its name loud and clear and then put it
in the emply box.

The subject selected the stimuli randomly from the box one at a
time. If the subject was uncertain of the name of the object, its
name was provided by the experimenter. The object was placed 1o one
side, and the subject was required to name the object a second time
after the entire task had been completed. In this way, speech
production by direct imitation was aveided. Short breaks were
provided after approximately 15 items if the subject showed signs
of fatigue. Tangible reinforcaments in the form of stars or
stickers were given to the subject at irregular intervals to
maintain attention and motivation. .

b. Connected speech task
The connected speech task took the form of a structured picture

B .
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description task which supplemented the responses obtained in the
naming task. The same stimulus words contained in the naming task
were used to construct the stimuli for the connected speech task.
Besides the previously mentioned advantages of obtaining connected
speech samples {see p. 59), this task provided a means of comparison
between phone}n\es produced in single words and those produced in the

same words in connected speech,

i. Construction of the connected speech task

A structured picture description task was selected as it provides
the examiner with a reference, which facilitates glossing the
utterance (Deputy and Ross, 1982). It is a more complicated task
than a single-word naming task and therefore encourages children to
use longer sentences and more compiex Yanguage (Deputy and Ross,
1982)., The task is familiar to preschool children as it is a
common requirement to have them describe pictures (Dubois and
Bernthal, 1978; Lund and Duchan, 1983).

A serfes of 67 pictures was created by a commercial artist, in
which the 86 stimuli employed in the naming task were depicted in
nove} situations e.g. a pig riding a bicycle. The pictures
comprised clear, colourful 1ine drawings which were pasted onto
cards measuring 20 x 15 cm. 1t was hoped that the selection of
nove) or unusual situationy in preference to conventional action
pictures would elicit spontaneous responses and would maintain the
subjects' interest in the task. In an attempt to conserve the
Tength of the task. several pictures contained more than one
stimulus word e.g. a boy opening a “"door" with a "fork".

In order to ensure that the stimuli would be easily discernitle by
the subjects and that the pictures would provide the responses they
were designed to elicit, a preliminary set of pictures was created,
These were presented to 30 four year old children from monolingual
Engiish homes with no known communication problems. These children

P
i
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were selected according to their age from two middle-income area
nursery schools. The testing procedure took place in a quiet room
at the nursery schools. As in the procedure for the naming and
connected speech tasks, the children were seated at a small table
opposite the present researcher, Each child (15 males and 15
fema‘]es) we‘re instructed as follows:

I am going to show you some funny pictures, I want you to

Took care?‘uﬂy at t%e pictures and then tell me what is

happening in the picture.
Responses to stimulus pictures were written orthographically on a
form devised for this purpose. A picture was selected for inclusion
in the experimental connected speech task if it was correctly
identified by 80% of the children. Seven of the original 67
pictures failed to meet this criterion. Maintaining the same target
words, these seven pictures were thus reconstituted, redrawn and
were presented again to the same children until all the stimuli

reached the specified criterion.

ii. Procedure for the administration of the connected speech task
The connccted speech task was administered approximately four days,

but no longer than one week, after the recording of the naming
task. This § erval was considered sufficiently short to avoid the
possibility of change in speech sound production skills due to
phonalogical develepment. As with the paming task, the connected
speech task took place in a sound-treated room in the Speech and
Hearing Clinic at the University of the Witwatersrand. The length
of each sampling session was approximately 60 minutes.

The picture cards were presented, in no predetermined order, one at
a time to the subject, who was seated at a small table opposite the
examiner. The instructions to the subject were the same as those
used in the standardisation procedure, described above. On
occasion, a certain amount of probing was necessary to elicit a
connected utterance. If prompting was not fruitful, a description
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containing the word required was provided by the experimenter and
the item was readministered at the completion of the task. Although
thase items could be regarded as a “arm of imitated response, the
iime intesval between the two administrations was considered too
Tong to influence the reliabiiity of the speech sound production.

In order to.maintain the subjects' interest, concrete
reinforcement, in the form of stars, was given to the subjects at
irreyular intervals, In addition, short breaks of a few minutes
were provides when the subjects showed signs of reduced attention

or fatigue.

2. Recording the data
The accuracy of phonological analysis is dependent on the

fastidiousness of the phonetic transcription (Shriberg and Kent,
1982; Stoel-Gammon and Dunn, 1985). In the case of speech of cleft
palate subjects, keen discrimination of both phonetic and phoremic
substitutions is required of the listemer. Therefore, high quality
tape recordings were considered crucial. The methods used to record
the speech samples were borrowed from the suggestions made by Allen
(1983), Ingram (1976}, Shriberg and Kent {1982) and Shriberg and
Kwiatkowski (1980).

A1) speech samples were recorced on a Uher 4000 Report IC reel-to-
reel audio-~tape recorder. This tape recorder had the added facility
of variable speed settings which enabled the 1istener to play bac.
the recording at siower speeds. This facility was used to determ:
ambiguous place of articulation or voicing characteristics of the

utterances.

Speech samples were recorded in a quiet sound-trested room, with
minimal reverberation to ensure that recordings were uncontaminated
by background noise. In addition, the surface of the table at which
the testing took place was padded, thus minimising the noise of

dropping toys, etc. A Uner M517 low impedance :. srnal microphone
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was placed in a stand on a second table approximately 25-30 cm from
the subject's mouth. Pretesting was conducted before each sampling

session to ascertain the sensitivty of the recording level.

To aid the transcription and analysis process, the experimenter
glossed the subject's utterance immediately after it was produced,
taking care that no part of the subject's utterance was lost.
Glossing is defined as the exact repetition of the subject's
intended form, including fast casual speech items and ungrammatical

phrases {Shriberg and Kwiatkowski, 1980).

3. Phonetic transcription
The process of phonetic transcription requires the observer to make a

Jjudgement about a segment of speech he perceives (Ingram, 1976}.
Because phonetic transcription is subjective, observer bias,
variability and error are possible (Ingram, 1976; Shriberg and Kent,
1982). This may be exacerbated further in the transcription of
disordered speech in children with cleft palate, especially where
distortions and subtle deviations are often the rule rather than the
exception. In order to increase the accuracy of transcriptions, two
observers transcribed tha speech samples. The use of multiple
transcribers has been recommended by several authors (Edwards, 1982;
Ingram, 1976; Grunwell, 1981; Shriberg and Kent, 1982; Stoel-Gammon
and Dunn, 1985). However, the great investment of time in the
transcription of large speech samples precluded the use of more than
two transcribers. The transcribers comprised the present researcher
(referred to as transcrioer 1) and a graduate speech pathologist

{referred to as transcriber 2).

Since phonetic transcription forms the basis for phonological
analysis, it was crucial that transcriptions of disordered speech
were reliable {Shriberg, Kwiatkowski and Hoffmann, 1984). To ensure
this, the fallowing precautions were taken:

(a) selection of an appropriate system for phonetic

ay
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transcription,
{b) traiming of transcribers,
{c} establishing the procedure for phonetic transcription of the

speech samples.

a. Selection of a system of phonetic transcription

ATl speech samples were transcribed using narraow phonetic
transcription. As used in the present study, narrow phonetic
transcription involved phonetic symbols as well as a variety of

diacritics to add phonetic detail.

A system of phont transcription was sought which would capture the

features unique o these children's speech, and which would permit
the description of speech sounds not part of adult English.
Specifically a consistent set of symbols was required to denote
characteristics of the speech of cleft palate children such as
compensatory articulation, hypernasality, nasa) emission,
coarticulation (invelving two simultaneous places of articulation),
and silent articulations. The widely used International Phonetic
Alphabet (IPA) was considered limited as it was originally designed
for the transcription of normal adult speech (Progress Repart of
Phonetic Representation of Disordered Speech, 1980) and as such does
not account for phonetically deviant phenomena found in disordered
speech. Although an accompanying system of diacritics has been
propesed to broaden the range of segments possible to transcribe
phonetically, the IPA remains too broad to precisely describe the
speech ¢f cleft palate children (Moller et al., 1983).

Therefore, a set of transcription symbols was compiled, which were
used in conjunction with the IPA (revised to 1379). Tnese symbols
were derived from several sources, including the diacritic systems
proposed by Moller et al., (1983); Shriberg and Kent {1982), the
articulatory additions .te cleft palate speech proposed by Trost
{1981), #s well as the recommended additional symbols suggested by




.
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the warking group on the Phonetic Representation of Disordered Speech
{1980). A 1ist of the additional symbols and the relevant diacritics

are contained in Appendix D.

b. Training of transcribers

Both the researcher and the second transcriber underwent preliminary

transcription training sessions. These sessions were deemed necessary D
to ensure that the transcribers were familiar with the transcription -
symbols and could anticipate and recognise the potentially subtle and
complex articulation postures which might arise. Features of “
coarticulation, audible nasal emission and its perceptual
relationship to hypernasality, pharyngeal as opposed to oral and
glottal articulations, and the discrimination of fricative %
productions, were among the characteristics of cleft palate speech
that were highlighted and matched with their phonetic tramscription

symbols. .
For training purposes, an audiotape was constructed by the researcher

which comprised 20 single words and 15 one~minute segments of e
connected speech from four speech disordered preschool cleft palate 2o

patients not fncluded in the experimental group. The samples were
chosen for the variety of errors of speech sound production they
displayed to enable the transcribers to practise transcribing non-

English speech sounds.

Training was held over two two~hour sessions separated by one week to
provide a means for the assessment of stability of transcription. The
same tape was played on both occasions and the transcribers were
requested to transcribe the utterances making use of transcription

symbols provided.

Evaluation of intra-observer agreement, i.e. stability of
transcription, was calculated by means of an item-by-item reliability

procedure. This offers the advantage of determining the consistency
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of transcription of individual responses (McReynolds and Kearns,
1983) and therefore provides an indication of which behaviours would
require retraining. Instances of agreement and disagreement were
determined for the same speech samples transcribed in the twe
‘training sessions. Agreement was defined as concurrence between the
transcriptions of consonants made by the same observer from session 1
to session 2. In this regard, the concept of “functional equivalence"
(Shriberg and Kent, 1982) was applied. This refers to "essentially
equivalent phonetic transcriptions of a target behaviour that uses
alternative symbolization" (p.448). For example, [t] (voiceless
palatalised alveclar stop) and [c] {voiceless palatal stop) were
considered functionally equivalent and hence in agreement. Instances

of disagreement reflected differences in transcription.

The formula used to cajculate intra-observer agreement was derived
from Shriberg and Kent (1982) and McReynolds and Kearns (1983):

Percentage = Number Q; agreements x 100

agreemen umber of agreements and disagréements
Agreements on single word and connected speech transcriptions were
calculated separately. The results indicated agreement in greater
than 80% of cases, which was considered acceptable in terms of the

guidelines proposed by Kazdin (1977, cited by McReynolds and Kearns,
1983, p. 156).

c. Procedure for phonetic transcription
Recordings were transcribed on-site,i.e. at the time of testing and

from audio recordings as soon as possible following the recording

sessfon,

i. On~site transcriptions

Transcriber 2 was present for the elicitation of the speech
samples. Her purpose at this time was to note the presence of the
visual features accompanying oral articulation which were inaudibie

and could not be obtained through play-back of audio recordings
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{ingram, 1876). for example, transcriber 2 was instructed to record
the presence of nasal grimacing, nares constriction, tongue and 1ip
postures for the interdental and labiodental fricatives, unreleased
stops, and articulatory movements for the production of non-English
sounds, particularly distortions. Precise phonetic transcriptions

were not required during cn-site recordings.

i1, Transcription of audiotaped recordings
fach transcriber transcribed the speech samples for each subject

independently. An interval of no longer than one week elapsed between
recording and transcription so that subtleties of the interaction
would not be forgotten. In order to standardise the process of
phenetic transcription, the following guidelines or conventions,
drawn from the manuals of Shriberg and Kwiatkowski (1980) and
Shriberg and Kent {1982}, formed the basis of the transcription

procedure:

~ The audiotapes were preplayed to ensure 21! utterances were
glossed. Unintelligible utterances which formed less than 5% of
the speech samples were discarded.

- No more than three playbacks were permitted before the utterance
was transcribed. According to Compton (1975) the quality of
perceptual judgements deterjorates with more frequent
repetitions.

- Fine grained phonetic detail, e.g. degree of aspiration or
amount of nasality was omitted from the transcription,

- Sub-phonemic features, e.g. aspiration, hypernasality, duration
of vowels and consonants were only transcribed when their values
differed from the anticipated phoneme. Instances in which final
consonant deletion was accompanied by increased duration of the
preceding vowel were noted.

- Since the primary focus was the study of consonant production,

the prenise transcription of vowel sounds was not considered
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obligatory.

- The entire utterance was to be transcribed as both normal and
abnormal speech sound productions were being examined,

- Transcribers were requested to slow down the recording so that
errors in voicing could be noted as far as possible.

- Anticipation of variability and inconsistency in production of
the same phoneme was emphasized.

- Where transcribers were doubtful as to the transcription of the
phoneme, they were askad to transcribe their alternatives which
were considered during the meeting of consensus (discussed

below).

After all speech samples had been transcribed, the transcribers met
fo finalise a set of transcribed data which could be used for
phonological analysis. This is referred to as a meeting of consensus,

the procedure for which is described below.

4. Procedure for consensus transeription

A procedure of consensus transcription {according to the procedure
outlined by Shriberg et al., 1984) was employed in preference to the
item-by-item agreement used to calculate intra-subject reliability.
Unlike item-by-item agreement, consensus transcription offers 2
means of handling those items which differ in their transcription
without having to discard them (Shriberg et al., 1984).

During the meeting of consensus, the independent transcriptions of
both observers were compared for concurrence. The principle of
*functiona) equivalence" {described on p. 92) was applied, Non-
concurring items which formed 22% of the utterances were then
considerad for consensus. The relevant items on the audio-recordings
were replayed to a maximum of three times. Each observer was required
to re~transcribe the utterance. Neither transcriber was in possession
of thefr own previous transcriptions in order that these responses
would not be contaminated. If the transcription of both observers
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concurred, then the transcriphon of this session was included in the
analysis. If disagreement was still apparent, the transcription was
discussed until a compromise decision was taken. Considerations such
as the subject’s habitual production of the phoneme/s in question,
the principle of giving the subject the "benefit of the doubt® and
the principle of "“functional equivalence", guided the consensus
decision, Those items where it was impossible te reach consensus, in

spite of these guidelines, were discarded from the analysis.

B. Assessment of phonemic perception
As was stated in Chapter 4, the Speech-Production-Perception (SPP)

Test (Locke, 1980b) was used to assess phonemic perception. The basic
theoretical assumption on which this test is based is that phonemic
perception precedes phonemic production, i.e. if a child 1s able to
produce a particuler -target sound, it is 1ikely that he has adequate
phonemic perceptinon for that sound. This test directly taps the
child's intrapersonal discrimination abilities as it is based on the
child's discrimination of errors in his own speech (Bernthal and
Bankson, 1981).

1. Description of the SPP Test
No preselected stimuli were used in the administration of this test.

Instead, the child's errors on the naming task formed the stimuli
for the SPP Test. Therefore, each SPP Test differed for each subject.
The task required the subject to discriminate his error sound from
the target sound and a perceptually similar control phoneme. The
control phoneme was fnciuded to ensure that the subject was making
the distinction between the target sound and his error sound and not
a different sound.

2. Procedure for administration of the SPP Test
The naming task was administered to each subject using the procedure
described above. The data from the naming task were transcribed and

the speech sound production errors contained therein formed the

!
I
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stimuli for the SPP Test. A response form was developed similar to
that used by Locke {1980b}. The following information was contained
on the form:

a. The error sound, i.e. the exact errar made by the child,
including distortions, omissions or substitutions. These formed the
stimulus phonemes {SP)

b. The target phoneme, referred to as TP

¢, A perceptually similar control phoneme (CP). The control
phoneme Was selected from a table created from misperception data,
developed by Wang and Bilger (1874). In this table each £nglish
consonant is followed by five perceptually similar sounds, e.g. the
phoneme /8/ is followed by /f, s, p, t, k/. The sound selected as the
control phoneme in the SPP Test was the sound which was closest to
the target sound in terms of perceptual distance, i.e. /f/ in the

above example.

Alongside each stimulus item were the words "yes" or "no" to be
circled depending on the subject's response (see below). For each
subject, a response form was prepared prior to the administration of
the SPP Test. Each error phoneme made by the subject was entered onto
the form in the context of the exaci word the subject had produced.
For example, if the subject's production of the target word "big" was
[mig], the target phoneme was entered on the form as /b/, the error
or stimulus phoneme was [m] and the control phoneme was [v]. The
target word “big" which became the stimulus type, was also entered on
the form. Only one error per word was tested at one time to ensure
that the subject responded to that error and not to others that might
have been contained in the word. For example, if "big" was produced
as [mi2], discrimination of /b/(TP) vs /m/(SP) vs /v/(CP) was tested
first. This was followed by the same procedure in which the subject
was required to distinguish /g/(TP) from /2/($P) from /k/(CP).

Locke (1980b) recommends that each stimulus type is presented six
times in order to ensure that the responses are reliable. However,

i Ve E
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the numerous errors made by the subjects of the present study
precluded more than a single presentation of each stimulus type. This
1s recognised as a limitation of the methodology employed for the
assessment of phonemic perception in the present study, which was, as

has been stated, not the major aim of this research.

The SPP Test was administered by the researcher in a separate testing
session approximately four days after the administration of the
naming task. The testing environment for the administration of this
task was the same as that of the speech production tasks. The
examiner selected the objects from the naming task which had elicited
the subject's error sound production. In severa) cases, this included
2]l the objects in the naming task. The instructions to the subject
were as follows:

1 am going to say the names of these toys. Some of the names I

Saeha Sand Doontyod st STTRYE T nhde e He rigne

name. Are you ready';
The researcher held up each object which had elicited the error
production and then said “Is this ", The subject's error
production, the target phoneme and the control phoneme were presented
in no specified order, The subject was required to say “yes" or “no".
Depending on the subject’s response, either the word "yes" or "no*
was circled on the response form, and this formed the basis for the
analysis of the data. This procedure was continued in the same way
until all of the stimulus errors were tested.

Two problems encountered in the administration of the SPP Test raised
serious doubts as to the validity and reliability of the subjects'
responses. With regard to valjdity, the question arose as to the
researcher's proficiency in reproducing the non-English errers made
by the subjects, such as palatal, pharyngeal and glottal
substitutions and distortions for the target sound. If the test of
phonemic perception is to be efficient, it must he assumed that the
examiner 1s capable of producing sounds whick closely resemble the
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child’s error utterances (Locke, 1980a). Although every effort was
made by the examiner to practise the error sound productions prior to
the testing of each subject, the possibility remained that the
examiner did not perceive the subject's distortions correctly and
that the exanminer's production did not closely resemble that of the
subject.

The second problem was that of the reliability of the subjects'
responses. The high number of errors of speech production for each
subject made the total number of stimulus types presented to each
subject equally high, i.e. approximately 50 types. Even though
phonemic perception testing was conducted in a separate session, this
resulted in rapid fatigue on the part of the subjects, whe lost
concentration and began to respond indiscr’i‘minately to the stimuli
presented. This response behaviour continued despite frequent breaks
in testing and attempts on the part of the examiner to regain the

subject's attention.

The combined risks of potentially unreliable and invalid data
resulting from these previously unanticipated probless in the
assessment of phonemic perception led the author to exclude this data
from the present study. Future researth should perhaps consider
assessing phonemic perception over several sessions in order to
ensure reliable responses. In view of the limitations of this
procedure in the present s.udy, the remainder of this report focuses
only on the description of speech svund production data.

V. DATA ANALYSIS

The transcribed data comprised 16 speech production sampies from the
eight four year old cleft palate children. Eight single word samples
were elicitea by means of the naming task and eight connected samples
which were obtained from the pirture description task. Each single
word sample consisted of 87 Texical types, j.e. 87 different words.
(See Appendix E for naming task data for each subject}. The average

[«
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number of Jexical types ‘n the connected speach samples was 260.4
words, and the average number of phonetic tokens i.e. "any attempt to
produce a lexical type" (Ingram, 1981, p. 23) was 313.9. A1l lexical
types and phonetic tokens, irrespective of their correctness, were
analysed by the present researcher. For the purposes of phonological
analysis and organization of the data, connected speech samples were

dealt with as though they were isojated Texical items.

The primary goal of the present study was to describe the disordered
speech sound production of cleft palate children using phonclogical
process analysis. However, in order to facilitate meaningful
interpretation of the results of the phonolagical process analysis,
the data for each subject were examined far the phonetic inventories

observed and the percentage of consorants correctly produced.

As will become apparent when the results of the phonological process
analysis are presented in the following chapter, this analysis
procedure was selective in the errors it described. Therefore, it
became necessary to perform a supplementary analysis procedure: an
analysis of the system of phonemic contrasts for each subject
(Grunwell, 1981; 1482},

Thus, the speech production data obtained from the naming and
connected speech tasks for each subject were committed to the
following analysis procedures:

A. Phonetic inventory

B. Percentage of consonants correct

€. Phonological process analysis

D. Contrastive analysis

The rationale for the selection of each component of the phonological
analysis battery as well as the procedures followed are described

below.

Y
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A. Phonetic inventory

The phonetic inventory described the consonant repertoire used by
each subject. It included all consonants, whether correct or
incorrect, produced anywhere in poth the naming task and cornected
speech samples. This measure determined which English sounds the
subject was capable of producing, which English sounds were absent
from his/her repertoire and which non-English sounds wire used. In
sum, the phonetic inventory provided an estimate of the subject's
phonetic ability {Ingram, 1981; Khan and Lewis, 1984; Schwartz,
1983). Correct production of an English consonant, even if it did not
match the target phoneme, was interpreted as evidence of adequate
aral structure and function in relation to the production of that
particular sound {Khan and Lewis, 1983; Stoel-Gammon, 1980).

In accordance with Grunwell's (1981) approach, the segments of the
subjects’s phonetic inventories were referred to as "phones” as no
attempt had been made at this staye of the analysis procedure to
determine whether the sounds constituted contrastive phonemes or

allophonic variants for each subject.

The phonetic inventories were constructed as fo)lows:

1. A1l singleton consonants producsd by each subject in both the
naming and connected speech samples were considered for inclusion in
the phonetic inventory. Consonant clusters were excluded from the
phonetic inventory as they commonly reflect speech sound production
found slsewhere in the subject's sound system (Crystal, 1982). The
production of consonant clusters was described fully in the
phonalogical process analysis. In order to be included in the
phonetic inventory, a consonant sound or phone had to have occurred
at least three times in the sample (Grunwell, 1982; Stoel-Gammon and
Dunn, 1985). Phones which occurred only once or tvice - the samples
were considered "marginal” and were exclude. .rom the analysis. This
precautionary measure was implemented to ensure tnat the phones

included were indeed part of the subject's phonetic repertoire and
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were not due to errors of transcription or slips of the tongue.

2. The phonetic inventories were organised in terms of place and
manner of articulation (Grunwell, 1982; Ingram, 1981). This enabled
the researcher to determine whether the subjects showed a nreference

for certain consonants and whether others were absent.

3. The position of the consonant in the syliable was not consideresq
in determining the phonetic inventory as the purpese of this
procedure was to determine the num‘ber of consonants the subject wat
capable of producing without reference to the target sound.
Therefore, consonants occurring in syilable initial and syliable

final positions were combined to form a single inventory.

8. Percentage of consonants carrect
In order to detarmine the extent to which consonants were correctly

produced relative to the target sound, the percentage of consonamts
correct (FCC) was computed for each subject according to the
procedure suggested by Shriberg and Kwiatkowski (1982b). The PCC
{which was originally based on connected speech sampies of 4-8 year
ald phonologically impaired children), forms a severity rating from
mild to severe “that captures the quantitétive and qualitative
correlates of disability, inteiligibility and handicap" (Shriberg and
Kwiatkowski, 1982b, p. 266).

Calculation of the PCC value for each subject involved assigning each
=onsonant produced in the combined naming and connected spescit
samples to cne of two categories: a “correct" category or an
“incorrect” category. For this purpose, the scoring rules suggested
by Shriberg ar” Kwiatkowski (1982b) were followed. The responsa
definition was "score as incorrect unless heard as correct" (p. 267).
Questionable responses were assigned to the incorrect category as
were deletions of target sounds, substitutions, partial voicing of

initial target sounds, deletions and additions.




page 102

After each segment was assigned to either the "incorrect" or
“correct” category, the PCC value was calculated using the following
formula.
PCC = Number of Consonants Correct % 100
Nufiber of COFrect + IAcorTect Lonsonants
(shriberg and Kwiatkowski, 1982b).

Thereafter, the PCC value for each subject was classified according
to one of four severity categories: mild = 85-100%, mild-moderate =
65-85%, moderate-severe = 50-65%, and severe = less than 50%.

C. Phonological process analysis

The goal of this section was to determine whether the speech sound
production errors of the subjects could be described in terms of
phonological processes. As mentioned in previous chapters, a
phonological process was defined as a systematic sound change which
affects the contrasts of a class of sounds {e.g. ~lveolar consonants)

or sound sequences {e.g. /s/ + stop clusters) (Edwards, 1982).

1. Classification of phonological processes .
Numerous sub-divisions have been proposed to classify phonological
processes into broad categories (Edwards and Shriberg, 1983;
Grunwell, 1982; Hodson, 1980; Ingram, 1976; Khan and Lewis, 1984;
Stoe}-Gammon and Dunn, 1985; Weiner, 1979). Although these
classification systems differ in terms of their broad categories,

the nature of the processes described are very similar. The framework
used by Edwards and Shriberg (1983} was adopted for the phonological
process analysis in the present study, as it {s sufficiently broad to
incorporate an open set of processes, i.e. it permits the researcher
to describe unusual and idiosyncratic processes as well as those
which are commonly reported in the speech of phonologically impaired
and normally developing children. Within this framework, phonological
processes were divided into three broad categories, the defiritions

of which are provided below:

LS Vaw Fm “
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a. Substitution processes

Substitution processes account for the rep!acemént of ona sound for
another without reference to neighbouring sounds (Ingram, 1981;
Weiner, 1979). Substitution processes are further sub-divided into
those processes which affect the contrasts of
i. manner of articulation e.g. stops replace fricatives

ii. place of articulation e.g. velars replace alveolars

iii. voicing e.g. devoicing of final consonants
A separate categary, iv. refars to those substitution processes
which merge several features in a singie phonems, e.g. glottal
replacement, in which [2] is substituted for obstruent comsonants,
and affects the features of place, manner and voicing. For

convenience this category was referred to as “Other processes".

b. Syllable structure processes
Syllable structure processes simplify the syilahle structure of the

target word (Edwards and Shriberg, 1983). Usuall: the
simplification lies in the direction of the early acquired GV
syllable shape {Weiner, 1979), e.g. consonant clusters may be
simplified from CCV to CV, and GYC words may be replaced by a TV

form.

¢. Assimilation processes

Assimilation processes are identified when "one sound is influenced
by another, and becomes more similar or {identical to it* (Edwards,
1982, p. 4). A sound occurring early in a word may affect a later
occurring sound {progressive assimilation) e.g. “"big" is produced
as [bb], or a sound occurring later in a word may affect cne which
occurs earlier (regressive assimilation) e.g. “dog" is produced as

(gvgl.

2. Procedure for coding phonological processes

The ensuing section describes the procedures for coding the ., und

changes as phonological processes and for determining the frequency
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of pccurrence of the processes. Several sources (Dunn and Davis,
1983; Edwards, 1982; Grunwell, 1982; Hodson, 1980; Ingram, 1981; Khan
and Lewis, 198 ‘er, 1979) contributed to the procedure followed

for phonological process analysis.

The phanological process analysis was performed separately for each
subject on data from both the naming and connected speech samples.
A1l transcribed data for which the intended target was known were
analysed. Unintelligible utterances, which comprised less than 5% of
the total number of utterances, were excluded from the amalysis.

Each word was carefully examined in order to ascertain which
phanclogical processes accurately described the sound changes made by
the subjects. Processes were identified from an open set, in that any
sound change which fulfilied the definition of a phanological process
was described as a phonological process. (The issue of closed versus
open sets cf phonological processes is discussed in Chapter 4).
Previously documented phonological processes (Edwards, 1982; Edwards
and Shribery, 1983; Grunweill, 1981; Hodson and Paden, 1981; Ingram,
1976; Weiner, 1979) reported to be common in phonologically impaired
and normally deveioping children were used as guidelines. Definitions

of tne processes observed in the data are contained in Chapter 7.

Instances in which the sound change represented a distortion of the
target consonant such that the phcnemic contrast of that sound was
not affected, were considered as phonetic errors and not as
phonological processes. For example, the substitution of a veiceless
pharyngeal stop [41 for /k/ and not for any other consonant was
considerad a phonetic errar, (The issue of phonetic versus
phonological ervors received detailed consideration in Chapter 4).
Al1 ervors, inclucing those words in which multiple errars occurred,
were examined for evidence of phanological processes (Khan and Lewis,
1984}, Furthermore, if a sound change could be accounted for by more
than one procass, both possibilities were recorded, e.g. in the case

of [gvg] for "dog", either valar assimilation or velarisation could
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apply. In this instance, both processes were noted; the final
decision as te which process was operating depended on the way in
which the subject treated other velar consonants (Edwards, 1982).

The occurrence of each phonolegical process was summarised in terms
of the segments or sound sequences affected. In addition, the

syllable position af the segment affected by the process was noted
(Ingram, 1981). This enabled the researcher to determine the extent

to which the phonemic contrasts affected by the process were merged.

3. Procedure for determining the frequenc phonoiogical

progesses
The relevance of & phanological process to a child's phonological

system depends on the frequency with which the process occurs (Stoel-
Gammon and Dunn, 1985). In the present study, the frequency of
phonological process occurrence was expresseu in terms of a
percentage, i.e. the number of actual occurrences of a process was
divided by the number of potential occurrences, and & percentage was
computed (Edwards, 1982; Rodson, 1980; Khan and Lewis, 1384). A
percentage of occurrence was computed for two redsons: firstly, it
contiols for variations in sampie size and hence unequal
opportunities for process occurrence {(Khan and Lewis, 1984), and
secondly, it serves as a standard which facilitates inter-subject

comparison.

The percentage of occurrence of il processes was computed and the
results ar presented in Chapter 7. In order to ensure that the sound
change could accurately be described as a phonological process, it
had to fulfill the gualitative and quantitative criteria for process
oceurrence which were outlined in Chapter 4, i.e. the process had to
affect more than a single member of a sound class and had to occur in
at least 20% of items in which the process could apply {McReynolds
and Elbert, 1981), When the criteria for process nccurrence were
achieved, the process was considered productive.
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Having calculated the percentage frequency of occurrence of the
phonological processes in both tasks for each subject, the P
investigator was interested in detarmining whether there was a 2
significant difference in process occurrence in the naming as opposed
T

E

the connected speech task.

4. Comparison between percentage frequency of phonulogical process
occurrence in_the naming and connected speech tasks <

In view of the observation that cleft palate children display o
improved articulatory proficiency in single word than connected
speech tasks {Moris, 1968), it was assumed that significant

differences in the frequency of process occurre - would yield Y

valuable information regarding the influence of - ~ <ted speech on
the articutatory skills of the cleft palate subjects. To determine
whether the percentage frequency of phonolegical processes in the ”
naming and connected speech tasks was significantly different, T~

values for the Wilcoxon Matched Pairs Signed Rank Test (two-tailed) .
ware computed according to the procedure suggested by Braning and
Kintz (1978). This statistic was selected as it considers both the
magnitude and direction of the difference between the pairs of data
{Ventry and Schiavetti, 1980). A confidence level of 95% was used to
determine the presence of a significant difference between the two
tasks. As all subjects did not demonstrate all phonological
processes, a cut-off of 6 pairs of data {as suggested by Shearer,
1982) was applied before the statistic was computed. Tied pairs of
data (i.e. where the fregquency of occurrence of the process was the
same on both tasks) were discarded from the test as they containeg no

information of change in either a positive or negative direction.

Using the procedure described above, phonological process analysis
was conducted first on the naming task sample and then on the
conneced speech sample. The analysis procedure was held constant for
each subject.

. v P
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D. Lontrastive analysis

As was mentioned above, phonological process analysis describes the
strategies used by a child to simpiify the adult target phoneme. By
definition therefore, phonological process analysis is an error
analysis. In arder to obtain a comprehensive system of the subject's
phonemic contrasts, i.e. those that he/she was able to signal, as
well as those which were lost, an analysis of contrastive phones was
undértaken. This analysis was conducted after the phonologicai
process analysis for all subjects had been completed and the resuits
thereof, had been examinad.

The purpose of the contrastive analysis was to identify which phones
produced by each subject were used contrastively to signal meaning
differences and which were allophonic or non-contrastive variarts of
the phonological centrast in the adult system {Grunwell, 1981). Thus
the adequacy of each subject’s phonological system was compared with
the adult system of phonemic contrasts.

Contrastive analysis was conducted according to the procedure
suygested by Grunwell (1981, 1982) and Stoel-dammon and Dunn {1985).
The following guidelines were used:

1. The contrastive analysis was performed separately for singleton
phones used in syllabis initial and syllable final positions because
of the possibiiity that different systems of contrastive phonemss may
exist at different places in syllable structure (Grunwell, 1982).

2. Each phone was examined to determine whether or nct it occurred in
fres variation with another potentially céntrastive phone. For
example, the phones [p] and [b] were considered contrastive in the
following sample:

pig  [pr-] big  [brg]
pen  [pen] bed  [bed]
pea [pr:] bee [br:]

Thus, a phone was considered contrastive when there was "no positive

i
|
i
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evidence to suggest that it should be analysed as a non-contrastive
phone® (Grunwell, 1982, p.B4), i.e. every phonetically different
segment (English or non-English) was regarded as potentially
contrastive (Grunwell, 1981; 1982). At least three instances of
contrastiveness had to be demonstrated in order to analyse a
particular phbne as contrastive (Stoel-Gammon and Dunn, 1985).

A phone was analysaed as non-conirastive if it occurrad in free
variation with another potentially contrastive phone. Using the same
example cited above, [p] and [b] would be considered non-contrastive
variants, (i.e. indicating loss of phonological contrast) in the
following sample:

pig  (prgl big  [pxg] [bag]
pen  [ben] [pen] bed  [bed]
pea  [pr:] {bx:] bee [pr:]

A1 non-centrastive variants occurring three or more times were
noted. Occurrences of non-English phones were examined in the same

way as were English phones.

4. Having determined which phones were contrastive and which were
non-contrastive, these were then compared with . » 2dult system of*
phonemic contrasts in syllable initial and syliable final positions.
Contrastive and non-contrastive phones were entered onto item and
replica charts adapted from Grunwell (1983), Ingram (1981), and
Stoel-Gammon and Dunn (1985). These charts comprised two sets of box
diagrams, one for syllable injtial position and the other for
syllable final position. In each set, the adult system of phonemic
contrasts formed the "item" and the subject's system of phonemic
contrasts formed the “"replica®.

1f the subject used one phone for two or more target phones, the

symbol for the subject's contrastive phone was entered into each box.

This indicated that the contrast between two or more target phoremes

had been Tost, Where more than one contrastive phone was used as the
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regular realisation of a single targat phoneme, the symbols for afl
realisations were entered in the appropriate box, indicating H g

var{ability in phone production. Ve

Thus, the contrastive analysis enabled the researcher to determine
the adequacy and efficiency of each subject in signaliing the meaning

differences of adult English.

VI. SUMMARY o
This chapter contained a detailed account of the general reserach

design and methodology of the present study. The aims of the study

were described and the major criteria for subject selection were

Tisted. Subjects were described in terms of their clinical qj

characteristics.

Speech production data collection included two speech elicitation

tasks: a single word object naming task and a structured connected
speech task. Procedures for recording and transcribing the data were
detailed.

The methodoTogy employed for the assessment of phonemic perception
was described. However, owing to serious problems in the reliability
and validity of the data collected, this aspect of the study was

abandoned. N

Speech production data were analysed in terms of four complementary i
procedures which formed the phonological analysis battery, namely
phonetic inventory, percentage of consonants correctly produced,
phonological procesy analysis and contrastive analysis.
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CHAPTER 6
RESULTS AND DISCUSSION OF RESULTS-PHONOLOGICAL PROCESS ANALYSIS

The results and related discussion of the results of the phonological
analyses are presented in Chapters 6 and 7. Chapter 6 contains a
description of the phonological processes used by the subjects in
terms of their percentage frequency of occurrence and the segments
affected by the processes; Chapter 7 describes the results of

the phonological analyses for individual subjects.

In the present chapier, an attempt is made to extract trends
displayed by the subjects as a group. Although examples from the
speech samples are used to elucidate important findings, the
phonclogica)l systems of individual subjects are not discussed. Each
phonelogical process observed in the samples is discussed with
referance to literature regarding phonoiogical process occurrence in
nermal and phonolegically disordered chiidren as well as to speech
disorders {n cleft palate children. As was mentioned in Chapter 5,
the phonetic nventories and the overail percentage of consonants
correvt were determined as a framework for interpreting the results
of the phonological process analyses. The results of these procedures
are ajso contained in this chapter.

As will become apparent in the discussion of results below,
phonological processes could only describe selected errors of speech
sound production displayed by the subjects. In order to arrive at a
comprehensive description of the subjects' phonological systems
(including correct as weli as incorrect productions), the resulis of
the contrastive analysis, phonological procsss analysis and phonetic
inventory are presented for each subject in Chapter 7.

The results of the phonological process analysis presented in this
chapter are divided into two sub-sections. The first sub-section (I)
deals with the broad findings of the phonological analyses for the
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subjects as a group and is organised as follows:
A. Group phronetic inventory
8. Group percentage of consonants correct (PCC)

C. Gronp phonological process occurrence

The second sub-section {II) provides a description of the
phanelogical processes used by the subjects. In this sub-section, the
phonological processes are presented in terms of the broad categories
of process occurrence, namely substitution processes, syllable

structure processes and assimilation processes.

In keeping with the descriptive nature of the study, the results in
this sub-section are, in the main, presented in terms of freguency
distributions displayed in histographic form. Such graphic
representation has the advantage of providing an easily viewed
overall summary of the characteristics and distribution of the
results (Ventry and Schiavetti, 1980). Examples from the speech

samples are included to elucidate findings of part{cular interest.

I. GROUP FINDINGS

A. Group phonetic inventory

Using data from both the naming and connected speech samples, a
phonetic grid {Fig. 2) was constructed to reveal those phones
comprising the total phonetic repertoire of the group. This grid was
adapted from Ingram (1981) and was modified to include the frequent
production of non-English phones used by the present subjects. The
rows of the grid contain the place of articulation in an anterior to
posterior direction, and the columns are formed by the manner of
articuiation classes. The number of subjects who produced the varjous
phones are contained in parentheses in an attempt to reflect the

heterogeneous nature of the su.jects' phonetic abilities.

£ o e
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PLACE OF ARTICULATION Lo
tabial Denfal Alveolar Alveo- Palatal Velar Uvular Pharyn. Gioftal Nasal y) »
palatal ‘
Nosols v .
= ™ (8} n {8) :
2 [CINT] @& ol @f
g Stops,/ 2l vidl e
Q Afficates .
3 & !
§ Fdcotives 5 -
g [
@) z©
S Approxk &
mants 1 E
English phones j
*coarilculation of gioftai stop + oral consonant [55] Non-engiishs phones

Fig. 2: Group phonetic_inventory based on naming and connected
sReech data. (The number of subjects praducing each
phone is contained in parentheses}

g
The group phonetic inventory revealed the following most notable ;11
trends: E =
1. Marked heterogeneity among the subjects was observed. No subject }
behaved in the same way as any other. .
2. No subjects gave evidence of the full range of English e
consonants. "
3. A1l subjects demonstrated the use of several non-English
!
i

phores. These included the frequent occurrence of glottal stops,
either in isolation or coarticulated with an oral consonmant, e.g.
[2p, It, 2f, 1%); uvular and pharyngeal stops {q, 8,3, L]; palatal u
stops [¢, 2]; palatal fricatives [g, J); palatal affricates [cg, 3ils
lateral fricatives [&] and nasal snorts [a].

4. £nglish sibilant phones, namely [s, z, _f s 3 tj N d3] wer‘e‘not
produced by many subfects. English affricates were conspicuously
absent.

5. With the exception of /r/ in some cases, all subjects were

capable of nasal and approximant articulation,
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As mentioned previously, the bhonetic inventory only provided
information regarding the repertoire of consonant phones present in
the speech samples of all subjects. The relationship of these Dhones
to the adult English target phoneme is not revealed by this analysis.

B. Eroup percentage of consonants correct

The percentagé of consonants correct (PCC) for the group was
caleulated on the basis of data obtained from both the naming and
connected spescn tasks. The averajze PCC for the group was 41.75%
(Table 7). The group scer: corespanoec with the rating of "severe"
on the severity rating scale developad by Sariberg and Kwiatkowsski
{1982b).

Table 7: Percentage of consonants correct for indivicuz
subjects and their severity ratings

ROUP
supaecTs |13 cs @8 s WSS 6 EAN
Ipce & ® % @ 0 50 a5 [ars
[SEVERITY [ SEVERE HODERATE SEVERE SEVERE SEVERE SEVERE HODERATE SEVERN SEVERE
|RAT ING' SEVERE. SEVERE
? Severity rycin i based on the scale developed by Shriberg and
Xwiitkws {1982b)

i
Fire Cof B9 - s MERATE-SEVERE = PEC of 50 gst
M wnerare  © FEE f B8 - 388 #CC of < 50%

From Table 7 it is evident that the rating of "severe" for the group
as a whole, generally reflects the ratings given to individual
subjects in that, all but two subjects {CS and S5), obtained PCC
values of less than 50%. CS and SS each received severity ratings of
“moderate-to-severe” corresponding with their PCC values of 61% and
50% respectively. Shriberg and Kw.atkowski (1982 demanstrated a high
correlation between PCC values and intelligibility ratings. The
obvious impiication of these ratings in terms of intelligibility is
that the subjects on the whole were difficult to understand.

The PCC score computed for each subject is misieading in that a sense
of homogeneity among the subjects seems apparent. Although most
subjects received a rating of "severe", they all performed

differently in speech production tasks, as is demonstrated in
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Chapter 7. Therefore, the use of the overall PCC has the potential of
masking the important research findings apparent in the speech of

individual subjects.

C. Group phonological process occurrence

A total of 19 phonological processes were identified in both the
naming and connected speech samples. The processes observed are
defined in Tabte 8, below.

Of the 19 phonological processes identified, eight did not fuifil
both the quantitative and qualitative criteria for process
occurrence, outlined in Chapter 4. These processes were stopping,
gliding of fricatives, nasal replacement, velar fronting, devoicing
of initial consonants, weak syilable deletion, and coalescence. In
most cases, the qualitative criterion was achieved, i.e. the
processes affected more than a single member of a c‘:’lass of sounds.
However, these processes failed to achisve the quantitative
criterion, i.e. they did not apply in 20% of potential occurrences of
the process. It is possible that these processes were evident earlier
on in the phonalogical development of the subjects and their Tow
occurrence may be related to the normal development of process
suppression. In view of the fact that these processes did not meet
the specified criteria, they are considered marginal and were
therefore excluded from further discussion. Hereafter, only the
processes which could be reliably demonstrated in terms of the

criteria for process occurrence are described.

P
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Table 8: Definitions of the 19 phonological processes
observed in the naming and connected speech samples
across all subjects

influence of anather nasal sound

PROCESS PROCESS OSFINITION EXAMFLE
cLAss Targat  Response
SUBSTITUTION CHANGES AFFECTING
PROCESSES RAKNER OF ARTICULATION
L\qu\d smpummon LS .
Gitaing of Viauias {GL] | syllavle inieiel awids /e/ an0 11/ e Lubat]
are roplacy e glides fofand 14/ | Galloon b
b. Vocalisation (¥OC) SyUah Lt s e 1o 900 G [ SRRe S
réplaced by high back rounded vovels
veaffrication {DEAFF) Affricates sre replaced by fricatives ghaie E o]
badge bu;
oS ibilant Replacenent Sibilane consorants, /s, 2, €1 tf, d3/ | sou up
(RON-518 ReP) i a by non-sibilant fricauues3 Srutn E e
Seopping (57) Fricatives are roplaced by English stogs | four EE 7]
bezz H
Gliding of Fricatives (6F) | Fricatives are reglaced by giides vase (&3]
Hasal Replacement (NAS REP) Oral stops are raplaced by nasal p;g E Ig]
nasal cansonants teddy  [nent}
B R Aron
labizlisation (LAB) Lingual consanants /t, 9.8, 5 take '%—n:]
ars replacad by ol resdiet L, | B BN
o,
palatalisation (PAL) Hlvesler * slvenpalata) obstruents dowa  [cdun]
replaceg  tlata) obstruents /c, b g, | Fish fi;}
degy 3ot am B,
Velarisation (VL) Alveotar stops are replaced by velar nadughty Eno.ii]
ps dress ‘gued}
Velar Fronting (VF) Yelar stops and nasals are replaced mke e
by aivesier stops and nasals Finger Indn,
CHANGES AFFECTING VOICING
Gevoiciag of Final Consonants |ord £ina} voiced ohstruents are lare  [blatot)
{0FC) replaced by voiceless absirdents 2955 [ekt
fevoleing of Inftial vord {nitial voiced obstruents are batn 6]
Consanants (91C) Feplaced by voiceless obstrusnts that B2
aTHER CHA
i R Ha—— Volced and vaiceless obtruents bit 51,
fofte1Thops 11/ 0r glortal fricatives | flag 21811
e see
SYLLABLE STRUCTURE Cluster Reductfon (CR) getation af are or of 2 e [t
PROCESSES Teimence OF Constrants WO hhamre | Hlone  [8E
Final Cansonant Deletion ard Hnal stagheton consonants are zip 3]
{Fco) torch (3
Weak Sylivble Deletion (¥SD) |Deletion of unstrassed syllapies in battoon  fou;n]
multisyllabic vords unger  [an]
Coslescence (COAL} The featyres of two adjacent consonanes | saatl nel]
gomained or col lapsed Lo fom siide  [1avd]
$Hiafe cansanant
ASSIMILATION Labial Assinilation (LA A sound becones a labia) dus to th
PROCESSES n Infiuence of another labiel sound putting - [prwin)
Alveopalatal Assimilation A sound becomes dn alvedapalatal o lasses 15:
Ak to the influence of aotner aveopatacal | 7 fstef)
Velar Asyinilation (¥A) A sgund becanes 3 velar due to the take (X5t}
influance of another velar sound
Nasal Assimilatfon (NA) A sound butomes a nasal due to the button  [banen}
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Table 9 below contains the average percentage of occurrence of

phonological processes for the group and is constructed as follows:

- The percentage of occurrence of processes is based on the combined
naming. and connected speech samples to incorporate all data.

Within each process category, processes are presented in

descending order, from those processes which were applisd most

frequently by a1l subjects to those processes which were applied
Tess frequently in only a few subjects.

The average occurrence for each process was calculated in terms
of the number of subjects whe gave evidence of the process and not
in terms of the group as a whole. For example, the average
percentage of occurrence ¢f glottal replacement was based on the
percentage frequency scores of four subjects. The number of

subjects who gave evidence of each process is contained in the

last column of the table. This figure serves to further illustrate .
the heterogeneity among the subjects' speech production error
patterns.

Table 9: Average percentage of occurrence of phonological
processes in naming and connected speech samples for
the subjects as a groug. {The last column of this
table contains the number of subjects using each .
procass) =

2 LASS | PHONOLOGICAL PROCESS PERCENTAGE OF | NUMBER OF SUBJECTS|
ROCESS o " OCCURRENCE USING EAGH PROCESS
UBSTITUTION | CHANGES_IN MANNER .
PROCESSES LI0010 SIMPLIFICATION % 8
BEAFFRICAT 10N 3 H .
HON-STBILANT REPLACEHERT % 8
CHINGES [N PLACE
LANIALTSAT 100 2 5
FALATALISATION 30 1
VELRRISATION - Fd H
CHAGGES [H VOICING
GEVOICING OF FIRAL CoNsowANTS [ 54 s I
OTHER CHANGES i
BLOTTAL REPLACENENT I 6
5 USTER REDUCTIO 8 .
R ET T T 5 :
ROCESSES
ASSIMILATION | LABLAL, NASAL, AND VELAR AVERAGE OF FIVE
IPROCESSES BSSIMICATION QCCURRENCES PER
Saoect
|

¥ percentage of occurrence was not computed necause of

tne .
unlimites Opportunity For occurrence of assimiiation processes




page 117

Table 9 reveals that subsﬁitu;cion processes occurred more frequently
than syllable structure or assimilation processes. In audition,

the subjects showed marked heterogeneity regarding phonological
pracess isage. The average percentage frequency of occurrence of
those processes employed by all the subjects did no’ exceed 54%
(devoicing of ‘final consonants}. The frequency of the majority of
processes occurred in the 30% rance, Although it is recognised that
the effect of averaging serves to dilute individual differences, two
broad trends emerged for the group as a whole:

1. Certain processes occurred in the speech samples of all subjects,
namely, final consonant deletion, cluster reduction, assimilation,

labiatization, 1iquid simplification and devoicing of final

ts, Of these pr » liguid simplification and devoicing
of final consonants occurred most frequently, on average, for all the

subjects.

2. Certain processes {non-sibilant replacement, palatalisation,
velarisation, deaffrication and glottal replacement) occurred in over
20% of potential occurrences in the speech of the majority, but not
all, of the subjects.

Before the detailed resu]tﬁ of the phonological process analysis are
presented, it seems appropriate to report on the difference in
percentage of occurrence of processes in the paming and connected
speech tasks. The same processes were identified in the data from
both sampling procedures. In other words, phonological processes
which occurred in the naming task always occurred in the connected

speech task and vice versa.

A summary of the T-values obtained from the Wilcoxon Signed Rank
Matched Pairs test is contained in Appendix F, Of the processes
which fulfilled the criteria for process occurrance, only one process
{devoicing of final consonants) occurred significantly differently in

the naming than in the connected speech task. In this case, a higher

il
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percentage of devoicing of final consonants occurred in the naming
task than in the connected speech task. Possible reasons for this
difference are suggested in the detailed discussion of the process of

devoicing of final consonants, later in this chapter.

The fact that no significant differences were found between procass
occurrence in the two tasks was unexpected, in view of the frequent
clinical and research observation that articulation disorderasd
children, as well as children with cleft palate, gemeraily
demonstrate poorer speech production iin a connected speech task than
in a task requiring single word responses (DuBois and Bernthal, 1978;
Faircloth and Faircloth, 1970). This observation however, was based
on traditional methods of articulation analysis, and not within the

framework of phonological process analysis.

The lack of overall significant difference between the fregquenc/ of
occurrence of phonological processes in the two elicitation tasks
confirms the findings of recent studies involving phonclogical
process analysis. Bankson and Bernthal {1982), Benjamin and Greenwood
(1983) and Paden and Moss (1985) found that young children tend to
use phonological processes censistently from one speech corpus to

another, irrespective of the method of elicitation.

The overall absence of differences in the nature or freguency of
process occurrence between the <wo tasks seemed to imply that data
from either or both speech sam:iing tasks could be used as a basis
for detailed discussion. With the exception of devoicing of final
consonants (where a significant difference was found), the decision
was taken to describe phonological processes as they occurred in the
connected speech samples only. It was assumed that data from the
cannected speech task was more representative of the subjects'

habitual speech respenses than data from the naming task.
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I1. DESCRIPTION OF PHONGLOGICAL PRDCESSE§

The primary focus of this section concerns the description of the
phonolngical processes identified in the data. The processes are
organised according to the categories of substitution, syllable
structure and assimilation processes. Evamples from the speech
samples are included to i1lustrate the application of the
processes observed. The examples are drawn from the data of all
subjects and are not limited to those of one particular subject

A. Substitution processes

1. Phonological processes affecting manner of articulation
Three processes affecting manner of articulation fulfilied the

criteria for process occurrence. These were liquid simplification
(LS} - which comprises gliding of Tiquids and vocalisation,
deaffrication (DEAFFRIC) and non-sibilant replacement (NON-SIB REP).
The average percentage of occurrence of phonalogical pracesses
affecting manner of articulation, among the subjects who used them

is contained in Fig. 3.

% OCCURRENCE
&

UGUID DEAFFRICATION. NON-SIBILANY
SIMPLRCATION REPLACEMENT

Fig. 3: Average percentage of occurrence of phonological
processes affecting manner of articulation in
connected speech samples
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The average percentages of occurrence of 1iquid simplification,
deaffrication and non-sibilant replacement were 45%, 34% and 31%
respectively. The inter-subject application of these processes is

described in detail in the following section.

4. Liguia simplification (L$

Two processes. {g1iding of 1iquids and vowalization) are subsumed
under the broad heading of liquid simplification, gliding of liquids
and vocalisation. The percentage of occurrence of these twn’ processes

for each subject is contained in Fig. 4.

§ Gliding of lauids
N vocosalion

X OCCURRENCE

N
N
N
\
D
wc

B l
SUBJECTS

Fig. 4 Percentage of occurrence of nging of Tiquids
and vocalisation for each subject

i, Gliding of 1igquids (GL

As can be noted in Fig. 4, gliding of 1iquids was observed in

the speech of all subjects in the range 2 - 83%. Gliding of
liguids was productive, i.e. its occurrence exceeded 20% for six
subjects. The remaining subjects gave evidence of gliding of
Tiquids in less than 20% of potential occurrences. In line with
the findings of several researchers (Dunn and Davis, 1983; -
Dysan and Paden, 1983; Hodson and Paden, 1981; MacMahon, Hodson and
Allen, 1983; Weiner, 1979), simplification of /r/ was more common
than that of /1/. Whereas /r/ was glided by all of the subjects at
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Teast part of the time, only JM gave strong evidence of gliding of
/1/. Furthermore, since South African English is an "r-less"

dialect, giiding of /r/ occurred only in syllable initial position.

Gl{ding affected singleton as well as ¢
clusters. It is possible that clusters were more frequently
affected than singietons, because of their increased
apportunity to occur in the speech samples and because they
present the speaker with greater articulatory complexity.

Two broad patterns of application of this process emerged. In
the first patiern, there was consistent use of a single glide,
primari? ’ ¢h was substituted for /r/ irrespective of

whether the warget sound was a singleton or a cluster. For

example,
ramp W3R scrubbing [pwebin]
red [wez] three [fwi:]
squirrel  [hs@wo] truck Funk]

This pattern was observed in six subjects.

The second pattern involved frregular gliding of liquids. In

one subject, GH, the choice of glide substitution differed
depending on whe* =~ the target word contained /vr/ as a singleton
or as a member o a consonant cluster, Where the Tiquid occurred as
a singleton or i3 preceded by an alveolar or velar stop, /j/ was
substituted. r, in labial clusters, e.g. /br/, Jov/, /fr/,
/8r/ and /spr/, th» resulting glide /w/ was conditioned by the
preceding labi:' cinsonant, perhaps indicative of labial

assimilation. For example,
rabbits {Jabag] brush {bwag]
' rough [Jaf] spraying [spwaljin]
aeroplane  [»JaplaIn]
8S replaced /r/ with /w/, /j/ and /1/, but in a non-uniform

R
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fashion. In thfs cas , establishment of the conditioning factor

was ambiguous. For example, K
rattle  [wekd] broom [bju:m] o
rouge  [lu:¥] brush [piat] T

aeroplane [Ewapl3t] crying [E‘wﬁ‘jlnj 5,

porridge [p‘{uﬂz] straw [Aﬁo] o

The finding of a high percentage of gliding of liquids was not
unexpected. According to Locke {1983), the simplification of -
liquids by gliding is a commonly occurring and persistent process 2
in the speech of normally developing and phonologically impaired e
children. It has been suggested that the majority of normalily
developing four year old children have acquired correct liquid

articulation, but that liquid deviations may persist in immature
speakers after age 4. (Shriberg and Kwiatkowski, 1380; Grunwell,
1982). Since all but two subjects (GH and SS) were capable of
correct /r/ production (see results of group phonetic inventory. p.
112) of the subjects (GR and S5), it seems reasonable to suggest
that gliding of 1iquids was in the process of being suppressed.

1i. Vocalisation (VOC

As Fig., 4 11lustrates, vocalisation was widely attested by

seven of the eight subjects, varying in frequency from 37% to
82% of potential occurrences. Five of these subjects employed
vocalisation in more than 64% of final /1/, and only one of the
elght subjects {ChS) employed this process 8% of the time.

Yocalisation occurred in singletons as well as syllable final
/1/ + obstruent clusters. For example,

purple [E;:pﬁr] candles  [Kxndo%]
bicycle [ba:2Iky] herself  [3:0€¥F]
castle {kaho] milk {mmvk] ’

The presence of vocalisation was reported in the single cleft

palate subject studied by Hodson, Chin, Redmond and Simpson
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{1983). Their subject demonstrated consistent use of this
process, 1n all possible occurrences., Vocalisation has been
described as characteristic of the late stages of phonclogical
development (Ingram, 1976; Grunwell, 1982). Two-thirds of
Hodson and Paden's (1981) 60 normal and all of their 60
un‘lnte]]igﬂﬂe subjects vocalized post-vocalic /1/.

The validity of attributing this sound change to an error of
manner of production is questionable in the context of the
dialect of South African English. According to Lanham {1967)
a hallmark of SAE (South African English), evident 1n even
the more conservative forms, is the attraction of shor
simple vowel allophones to an org 1na'l high-back com onent of a
post nucleus, dark /1/ standing in the same syllable (p. 64}.
Thus, while vocal{sation of syllable final /1/ was widely attested
in this population, it cannot be regarded as a true simplification
of the adult target.

In summary, liguid simpiification accounted for the majority of
errars observed {n the production of /r/ and /1/ segments. Other
investigators (Phil1lips and Harrison, 1969; Van Demark, 1969; Van
Demavk et al, 1979) too have found that their cleft palate subjects
misarticulated 1iquids more frequently than did normal speakers. The
question arises as to why cleft palate speakers would have difficulty
with /r/ and /1/ production. Physiolegical factors such as poor
intra-oral breath pressure do not explain the fact that the subjects
showed errors of 1iquid production since precise velopharyngeal
closure and controiled oral air flow is not required for the accurate
articulation of approximant sounds, i.e. glides and liquids
(Counihan, 1979; Horrigan, 1982). Misarticulation of Tiquid
consonants and the presence of phonological processes to account for
these errors may be attributed to the effects of maturation in that
liquids are acquired relatively later in the acquisition schedule
{Edwards and Shriberg, 1963, p. 143}

o M

.

e

il s
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b. Deaffrication {(DEAFF

Fig. 5 illustrates the percentage of occurrence of deaffrication

for each subject in the connected speech samples.

% OCCURRENCE

&

ic

SUBJECTS

Fig. 51 Percentage of occurrence of deaffrication for
each subject

As is indicated in the above histogram, the range of occurrence of
deaffrication varied from &% to 63%. While deaffrication occurred in
seven of the efght subjects, it fulfilled the 20% criterion in only
four subjects (Td, BS, ChS and GH). The remaining three subjects
employed this process in less than 20% of potential occurrences. In
all cases, simplification of both /tf/ and /dz/ was apparent, thus
meeting the qualitative criterion for process occurrence.

On occasion, deaffrication was a constituent process interacting
with non-sibilant replacement or palatalisation. Deaffrication
oceurred predominantly in syllable final position and no clear
predilection for voiced or veicelass consonants was evident. For

exampie, i .
such fnsl picture [pkl 2fA] [P1kBAT
witch [wih} touching [2+Bin]

cage [k’i_lq]




page 125

As the group phonetic inventéry (Fig. 2) indicates, alveopalatal
affricates were present in only four subjects, with /ds/ occurring in
more subjects than /q'/, Thus the appearance of this simplification
process was not unexpected. The factors which possibly contributed to
the occurrence of this process are the complexity of the articulation
required, i.e. affricates require the delayed release of a homorganic
stop and fricative (Shriberg and Kent, 1982) and the fact that high
intra-oral prassure is necessary for accurate production of these

consanants.

Although deaffrication is frequently listed as a process occurring in
normal phonological development, its application or frequency of
occurrence has not been detailed. Therefore, comparisen of this
process with previcus research is Timited. Possible reasons for the
paucity of description of this process are firstly, the fact thai
deaffrication is evident only in the later stages of phonological
development in the normal child (Ingram, 1978). Affricates are
predominantly replaced by stops in the early stages of phonological
acquisition (Ingram, 1978}, and may only undergo the process of
deaffrication in the later stages. Secondly, the process of
deaffrication can be classified as 2 narrow process as it affects the
contrast of only one cngnaté pair of phonemes {Weiner, 1979). The
occurrence of deaffrication alone would therefore not contribute to a
reduction in uninteliigibiTity and would alone not be considered as

evidence for the presence of a phonological disarder,

¢, Non-Sihilant Replacement (NON-SIB REk;

This process was classified primarily as an error of manner of
production as it seemed that the distinctive feature of [#sibilance],
rather than place of articulation was responsibie for this sound

change.

Although all subjects gave evidence of non-sibilant replacement, only

three squects {Tu. ¢S, and SS) met the qualitative and quantitative
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criteria for process occurrence. The percentage of occurrence of
non-sibilant replacement as it occurred in these three subjects ranged
from 25 - 62% and is graphically depicted in Fig. 6.

g .
g !
8
-
&
— HRRERON
S | ’
88 Cchs w
SUBJECTS
Fig. 6: Percemtage of occurrence of non-sibilant .
replacement for each subject
As applied by the present subjects, non-sibilant replacement involved
the substitution of the /8/ and 7%/ for sibilant consonants.
s
Sibitant fricatives were more frequently affected than the
affricates. Sibilants in both syllable initial and syllabie final
positions were equally involved, although affricates were primarily
affected in syllable final position. No obvious difference was i
observed in the degree to which voiced and voiceless sibilants were
affected. For example, N
basket  [2bd:Ba?] shower  [B&rwal
v N *
aliceband [R1le8bn] pushing [;;vﬁm]
squeezing [82wi:8in] rouge D3]
colours  [a128] watch [wo:28] S
lizard  [blo%at) torch  [t3:8] %
zebra [¥eba] bridge [xi:28]

Non-sibilant replacement, as used in the present study, has not been
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reported in the literature on phonclogically impaired or normally
developing children. ‘lodson {1980) makes reference to the process of
stridency deletion, which involves the deletion of strident
consonants or the replacement of non-strident consonants for
stridents /f, v, 5, z,f,g,, tj and d3/. This process differs from
that of non-s%bﬂant replacement in that the spectrum of sounds
potentially affected by non-sibilant replacement is narrower than
that for stridency deletion. With the exception of /B,f, and h/ all
fricatives and affricates are potentially affected by stridency
deletion. In contrast, only alveolar and alveopalatal fricatives and
affricates are affected by non-sibilant replacement. Furthermore,
stridency deTetion may inveive the repiacement of any class of non-
strident consonant for tie T 5.-ident consonant. In terms of
non-sibilant replacement how. ¢/ the replacement of non-
sibilant fricatives are includeu. nodson and Paden (1981; 1983} have
observed that phonologically disordered children commonly display
errors of strident consenant production, and that such errors

contribute considerably to an averall reduction in intelligibility.

Although non-sibilant replacement has not been referred to in the
cleft palate population in these terms, several authars have made
raterence to errors invelving sibilant consomants (Bzoch, 1965;
Fletcher, 1978; Van Demark et al., 1979). Fletcher (1978} applied the
statistical procedure of principal components analysis to examine the
articulatory data obtained from his 70 cleft palate subjects. The
primary factor which emerged contrasted sibilant from nen-sibilant
sounds. He found that errors on sibilant sounds were more common and
consistent than those on non-sibilant sounds. In view of his
findings, Fletcher suggested that instead of grouping all fricatives
in a single class, "a more homogeneous categorisation might be
achieved by grouping the affricatives /I:I/ and /d3/ with the other
sibilants /s/, /z/ and /f/" (p. 65). Non-sibilant fricatives would
form a separate category of sounds. He recommended that this sub-
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classification of sibilants is particularly useful for cleft palate

subjects who frequently deomonstrate errors of sibilant production. N 4

In explaining his findings, Fletcher (1978) argued that sibilants are N
physiologically more complex than non-sibilant sounds. Precise 4.
positioning of the & ..culators is necessary to produce the frictional T

noise and high energy required for sibilant articulation.

Furthermore, sibilants require the formation of a medial groove o

anteriorly between the blade of the tongue and the alveolar ridge. o
3

The dimensions of this groove must be carefully controliled in order 1y

to achieve the identifying high frequency quality of sibilant sounds
{Fletcher, 1978, p. 64~67). Because of the precision involved in

sibilant production, Fletcher claimed that

i)

It is then not surprising that the phys'iologlicaUy complex
sibilants are frequently defective, especially in instances
where the fine tuning of oral coordination may be impaired by
subtle disturbances in oral and pharyngeal structure and
function {p. 67).

2. Phonolegical processes affecting place of articulation ©
Ihree phonological processes {labialisation, palatalisation and

velarisation) affecting the contrasts of place of articulation were
observed in the connected speech samples. These processes can be
divided into those which result in the replacement of a posteriorly
articulated consonant by a consonant produced anteriorly {fronting),
and those which result in the replacement of an anteriorly

articulated consonant by a posteriorly produced consonant (backing).
Using this division, the fronting process observed was labialisation
and the backing processes were palatalisation and velarisation, The'
average percentage of occurrence of these processes is depicted in
Fig. 7.
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Fig. 7: Average percentage of occurrence of processes

affecting place of articulation for all subjects

in the connected speech sampies
It must be stated at the outset, that the number of subjects who
achieved the quantitative and qualitative criteria for the processes
illustrated in Fig. 7 varied. For example, seven subjects employed
palatalisation, and all subjects used labialisation. Although the
quantitative criterion was not entirely met for velarisation by the
group as a whole, it was included hecause it accurred frequently (63%

of potential occurrences} in one subject (BS).

a. Labialisation (LAB

As is illustrated in Fig. 8 below, all subjects gave evidence of
labialisation, but varied in terms of strength of occurrence between
6% and 77%. Five subjects (TJ, CS, ChS, SS and GH) employed this
process in over 20% of possible occurrences, while its occurence was

diminished in the remaining three supjects.
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% OCCURRENCE

Fig. 8 Percentage of occurrence of Jabialisation
for each subject

The consonants affected by labialisation were the interdentals /8/
and /%/ which were replaced by /f/ and /v/ respectively. The

distribution of the process was consistent through syllabie initial
and syllable final positions, as the following examples illustrate:

Syllabie initial position Syllable final position

thin  [Fenl birthday ~[2b3f2(d)51]
something (amfin] mouth {mavf]

their [ve:] with [wef]

that {vaz] smooth [qmtt:f] [gmiiv]

The presence of labialisation in the samples of the subjects was
anticipated. According to Ingram (1975) and Grunwell (1982), /6/ and
7%/ are the most difficult fricatives for normal and deviant children
to produce and are the last to be acquired. Mastery of these
consonants 1s reported o occur between 4.6 to 5.0 years (Grunwell,
1981, Prather, Hedrick-and Kern, 1975). In the present study, the
average precentage of correct production for /8/ and /§/ were 25% and
30% respectively, which may provide evidence that for at least some
subjects, the process of labialisation is undergoing gradual
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suppression,

Labialisation is rarely discussed in the literature of phonoiegically
disordered children. Ingram (1981) coined the term labjalisation, but
did not expand on its occurrence or prevalence in normally developing
ar phonc\ogicaﬂy‘ disordered children. This may be accounted for by
the fact that substitutions whereby /8/-> /f/ and /X/—) /vl are
usually regarded as simple developmentai substitution errors and not
regarded as evidence for the operation of a phonologfeal process. It
is also possible that labialisation is not frequently discussed
because its effect on intelligibility is minimal if occurring in
isolation. Labialisation can be regarded as a narrow process in that
the contrast of a single pair of sounds is merged. This is in
contrast to a broad process, for example stopping, in which several

fricatives may be replaced by stops.

The presence of the process of labialisation cannot be directly
related to the effects of oral structural or functional impairment,
as /8/ and /§/ formed part of each subject's phonetic inventory as
was shown in Fig. 2. Thus it is likely that the presence of
labialisation falls within the normal developmental schedule and is

neither deviant nor delayed.

b. Palatalisation (PAL)

Although palatalisation was attested in the speech of seven of the
eight subjects 1n the range 4 - 80% of possible occurrences (Fig.
9), it was productive in only three subjects (8S, ChS, QH).
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