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ABSTRACT

Cleft palate is a congenital defect which can affect speech intelligibility,
.giving rise to delayed and deviant articufatory pétferns. Cleft palate speech
has universal characteristics so that knowledge acquired about one
language can be applied to another. Thus a hypothesis was postulated that
cleft palate may affect the intelligibiiity of Arabic speaking children in a way

similar to English speaking.

Despite limited inforiﬁ-a—ti_gn.dn Arabic phbnoldgy, particularly in children, this
study was designed to examine the phonetic and phonologic skills qf sixteen
children, eight children with surgically repaired cleft palate (subjects) and
eight non-cleft children (cdntrol) within the age range of 3.3 to 6.9 years of
age. Speech samples were audio-taped then subjected to a number of

phonetic and phonological analyses.

The results revealed that the cleft palate subjects were a homogenous
group. They were similar to one another with respect to their phonetié
inventories, frequency and types of phonological processes used. In
compariéon to the controls, the homogenous group of the subjects were
similar only to the four youngest control and not to the oldest four controls.
Some processes were identified in the analysis of subjects only that were

the same published for English speaking children with cleft palate.
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The data has suggested that there is a loss of contrastivity in the cleft palate
subjects’ speech which could affect their speech intelligibility, but not all of
" the articulatory problems among subjects can be explained solely on the
basis of past structural deficits but there may be other factors that have an

implication.
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INTRODUCTION



CHAPTER 1
INTRODUCTION

Cleft pélate is a complex problem that occurs world-wide. [t affects speech
development either directly or indirectly and demands the knowledge and

skills from a number of disciplines to provide appropriate management.

The literature review attempts to cover most of these aspects and indicate

their relevance to speech. Embryological development is the first step for
building up informations as a background for this project. Emb-ryological
defects such as cleft palate are presented in variable forms and degrees and
have differént effects on spéech. This will be e;(plored in the “classification”

section.

As the communication problems arising from congenital clefts may differ from

the acquired, a section on etiology will be included.

The review will aiso include relevant points in surgical treatment. The types
of primary procedures, the post-operative results and the application of
secondary surgery to improve the results can be important in relation to

effect on speech.

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia
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The speech of children with cleft palate may be similar to that of normal
children if repair takes place during the critical period for acquiring normal
speéch and language development. This statement has been the subject of
argument and will be discussed in relation to speech péttefns under the

“timing of the operation” section.

Existent oro-facial abnormality may give rise to several problems that affect
speech development directly or indirectly. Feeding, hearing and dental
problems are obvious difficulties which may resuit directly from the defect
and have an influence on speech development. 'The-inqi__r_gq results include

psycho-social aspects which may affect the child himself or the parent-child

relationship.

This identified anatomical defect may have articulatory sequelae. The
deviance in oral structures has the potential to influence subsequent
phonetic and phonological development. This raises the question of how
children develop speech and what patterns they use. An exploration of
developmental issues helps to clarify the effect of cléft palate on phbnetic
skill and phonological development. " More on this topic will be covered

under the “effect of cleft on speech” section.

Much of the literature is in English and about English speaking children: But,
what about children who speak Arabic? What is the effect of cleft on their

speech and how could this affect their communication with others? In order

The Analysis of the Phonological Systems of Arabic Speaking Children With"
Cleft Palate in Saudia Arabia
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to answer such questions information regarding the Arabic language is
crucial. Very little published knowledge is available especially for phonetics
and is based on adult speech. This will be discussed under the.Phonetics of

Arabic‘section.

Such information about adults phonetics éould not answer the questioné
previously raised regarding children. However, it can be combined with
information gathered from reviewing the literature on English speaking

children (the normal and the children with defects) regarding phonetic and
phonological developmgnt. These together could be used, based on the
assumption that children, whatever their language, will pass through similar |
stages during their speech development to reach the aduilt targets. Such an

assumption is fundamental in designing this project.

Thus identification of the phonetics and phonologicél disorders in Arabic
speaking children with cleft paiate (with or without cleft lip) is the aim of this
project. - The selection of the suitable method and materials, the subjects’

characteristics and the sample size will be discussed under “Methodology”.
Analysis of the results is a consequence of the methodology.

Conclusions and recommendations are the final steps in attempting to

address the main issues raised previously.

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia
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CHAPTER 2
REVIEW OF LITERATURE

2.1. EMBRYOLOGY

Detailed knowledge of embryological development of structures
responsible for oral communication may not be necessary for speech
and language therapists, but a general knowledge is useful as a

background.

For instance, explaining to parents requires some knowiedge of
embryology. Such explanations are important in view of effect of

mother-child relationship on spee_ch.

It is important to explain simply and gerierally to the parents the
condition, the recommended treatment and their implications for
speech to orient them to what to expect (McWilliam, Morris and
Shelton, 1990): Good wunselliﬁg of parents could influence the
speech outcome for those children with clefts (Bzoch, 1989a, Wells,
1971).

To return to the embryology, clefting anomalies are malfunctions_'that
occur in utero and are presented at birth.The period between the
fourth and sixth week of gestation is a critical beriod where the

The Analysis of the PhonologicalSystems of Arabic Speaking Children Wlth
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rudiments of future organs of the-body emerge, including those used
for speech. During this period any teratogenic agents could result in
| abortions or congenital physical anomalies ( McWiilliam, et al 1990

Berkovitz, 1986a).

These cranio-facial abnormalities can affect 'severat-functions-such- — -
as respiration, phonation, resonation and articulation (Wells, 1971;

Grunwell, 1990, Berkovitz, 1986Db).

The Analysis of the PhonologicalSystems of Arabic Speaking Children With
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2.2 CLASSIFICATION
Cleft formation is the commonest cranio-facial abnormality which
affects speech directly or indirectly (Albery, 1986).

The mechanism responsiblg for thé develdprhent of labial clefts is
different from that of palatal as they are embryologically different
(McWilliam et al, 1990). This variation may depend on the time of
the tératogenic agent introduction in relation to the critical period
(Albery, 1986).

Understanding of the mechanism of clefting could be used as an aid
to classifying the different types of clefts. By this classification the
disordered speech pattern could be predicted. This is because
different types of clefts influence different patterns of speech (Albery
and Grunwell, 1993).

The variations of the effects of the cleft on speech are not just due to

variation in typeé. but also to degreé of severity (Albery, 1989).

- Different systems based on various criteria were designed for the
classification of clefts (Grunwell, 1993a) but none was accepted as a
standard classification system (Bzoch, 1989a; McWilliam et al, 1990).

Detailed discussions of the different classification systems can be

The Analysis of the PhonologicalSystems of Arabic Speaking Children With
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found in Albery and Russell (1990), Bzoch (1989a); McWilliam et al
(1990) and Albery and Grunwell (1993)

The best classification is probably descriptive in nature and based on
embryological developme.nt. it has 'to acoduﬁt for the different
variables affecting the outcome of primary palatal surgical
reconstruction (Albery and Grunwell, 1993; Hathorn, 1986; Bzoch,
1989a,; McWilliam et al, 1990; Albery and Russell, 1990). Speech and
facial appearance are the two most important outcomes (McWilliam
et al, 1990).

The classification designed by Kernahan and Stark in 1958 was
considered to be a complete embryological classification (Wells,
1971, Bzoch, 1989a). However, Albery and Grunwell (1993) criticised
this system as it did not recongise the Iip asa separaté entity and .
classified it as part of the primary palate. So, some modification was
applied to it in order to fulfil this requirement. The modified Kernahan
and Stark classification used by Albery and Grunwell (1993) is the
one applied in this project:

I Clett lip only
o - unilateral (right or left)

- complete
- incomplete

0 - Dbilateral

- complete
- incomplete

The Analysis of the PhonologicalSystems of Arabic Speaking Children With
Cleft Palate in-Saudia Arabia
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i Cleft lip and palate
o - unilateral (right and left)

- complete
- incomplete

0 - bilateral

- complete '
- incomplete

o - unilateral (right or left) cleft lip and cleft soft
palate only ' :
o - bilateral cleft lip and cleft soft palate only

i Cleft palate only
0 - hard and soft palate
0 - soft palate only

After 17 years of experience in cleft lip and palate in Saudi Arabia,
Diab (1993) found that cleft of the palate only was the most common

type affecting children.

The Analysis of the PhonologicalSystems of Arabic Speaking Children With
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23. ETIOLOGY
Identification of etiological factors in cleft lip and palate is a
' complicated, difficult and limited area as there are great variations in

the “normal® developmental process.

Research in this area is difficult to apply for several reasons, ethical
reasons being one of them as it is unacceptable and illegal to apply
factors suspected of being teratogenic to human 'experiments
(McWiIIiém et al, 1990).

The etiology and the genetics of cleft lip with or without cleft palate

is different from that of isolated cleft palate (Cobley, 1985). The
complex interaction between the multi-factorial genetic and
environmental factors plays a significant role in tﬁé etiology of these
malformations (Wells, 1971). Research related to the etiological
factors has been discussed thoroughly in Cobley (1985); McWilliam et
al (1990) and Wells (1971).

Early identification and m‘anagerhent of associated factors (such as
ear infections) is an important goal for preventing communication
disorders. But, this goal will always be limited by other,
environmental, factors (such as poor stimulating environment) which

are beyond the control of a cleft palate team (Bzoch, 1989a).

The Analysis of the PhonologicalSystems of Arabic Speaking Children With
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2.4.

INCIDENCE

Incidence gives an idea of the impact of the defect on the health
services and speech pathologists (Sayetta, Weinrich and Coston,
1989). There is a worldwide variation in ité r;ate as there are factors
that affect it, such as racial frequencies, geographical variations in

reporting, etc. (Fraser, 1971; Vanderas, 1987).

It was reported by McWilliam et al (1990) to be one in 750 births, but
the source of data was not cited. In the United Kingdom, it is one in

600 births (Syder, 1992), but shows a rising trend.

In Saudi Arabia, hospital based data over the period 1981-91
suggests that the incidence was one in 1263 births increasing to one
in 1022 live births (Diab, 198%, 1993). He also found that cleft of the

palate is the most common type of cleft.

The Analysis of the PhonologicaISystems of Arabic Speaking Children With
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2.5. TREATMENT
2.5.1 Importance of Treatment

" Cleft palate is not a defect that affects physical development only.
It can also have a functional influence on development. As it occurs
during the first years of life it can have a sfgfaificantimpact on early
communication skills (Russell, 1989). So early appropriate
management is important in order to prevent communication

disturbance (Harding and Grunwell, 1993).

2.5.2 Goals of Treatment

There are several reasons and goals for performing a plastic surgery

to close a cleft, whether it is of the lip or of the palate. The th main

goals are:

(a) to regain the normal or near normal physical appearance of
the face;

(b) to provide the mechanism that facilitates normal speech

production in a child with the potential for it.

Some of the other goals are:
(a) to create a velopharyngeal valving mechanism and to allow
for normal swallowing by separating the oral cavity from the

nasal;

The Analysus of the PhonologlcaISystems of Arablc Speakmg Chlldren Wlth
. Cleft Palate in Saudia Arabla ' .
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(b) to reduce the frequency of upper respiratory infection which -
allows for improvement of the middie ear condition and, in

consequence, improves hearing;
(6) to provide a psychosocial lift for the parents.

To attain these goals without interfering with facial bone growth
during its Vdevelopment is the objective of the surgical repair'
(McWiilliam et al, 1990). '
Sometimes these goals are difficult to reach as they depend upon
other factors such as the experiences of the surgeon, the child’s
condition, type of procedure, 'ége at operation, etc..

(Grabb, 1971, Furlow, 1986).

2.5.3 Types of Surgical Procedure
Closure of a cleft of the lip palate is not difficult technically, but the

skill of érranging the tissue anatomically in order to appear and

function normally is not easily acquired (Cobley, 1985).

There are a large number of good procedures which are in

continuous development in order to bring incremental improvement in

The Analysis of the Phonological Systems of Arabic Speaking Children With
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speech (Roberts, Semb and Shaw 1991). The choice of a prooedure
should depend on several factors such as:
" (a) fulfilment of the goals of the cleft repair; |
(b) understanding of the normal anatomy of the |ib and palate;
(c) undefstandind of the variations in cléff deformities, e.g.
| extent and types of cleft, availébility of adequate tissues
for repair; '
(d) experience of the plastic surgeon with the surgical procedure;
(e) careful weighing of the advantages and disadvantages of
each operation, (Musgravef 197 1.
A high risk of disturbance in orofacial growth and development, with
a disastrous effect on speech, will result from a badly performed
primary surgical repair. This will increase the risk of secondary
. facial and dental deformity and, consequently, lead to speech
impairment (Roberts, et al 1991).

The initial closure of any type of cleft can be done by different primary
surgical techniques and if it fails, secondary surgery usually follows
(McWilliam et al, 1990).

The Analysis of the Phonological Systems of Arabic Speaking Children With
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2.5.3.1 Primary Surgery for Cleft Palate

In order to restore the normal form and functions 6f the oral structure
primary constructive surgery is usually performed eaﬂy in life
(Bzoch, 1989D). o

Most of the primary surgical repair procedures for cleft palate come
under two catergories: one stage or two stage palate plasty repair,
each one having advantages and disadvantages (Holdsworth, 1970;
Kapetansky, 1987).

There are a variety of surgical techniques, all of which attempt to
improve speech results by repairing the palatal cleft while allbwing
adequate maxillary grbwth. In the United Kingdom, speech is the
principal and important outcome by which selection of a procedure

occurs.

__Vonlangenback procedure is a one stage repair commonly used in
the United Kingdom and Europe (McWilliam et al, 1990). It results in
a high success rate as measured by speech results, but is associétéd
with high incidence of maxillary deformity and cross bites by scarring\
of the hard palate (Bzoch, 1989D).

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia.
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The other common procedure is the Schweckendiek operation. .It is

a two stage palatoplasty achiéving a good mid facial growth by
delaying the hard palate closure. However, it has a detrimental effect
on speech even though it closes the soft palate earl); in order to
stimulate its use in speech (Dorf and Curtin, 1982; Furlow, 1986). The
operation results in .a..velopharyngeal incompetence and abnormal

articulation patterns.

Double opposing Z-plasty is a new procedure designed by Furlow
(1986) which could be the best surgical repair to be adopted lt

achneves good speech without velopharyngeal msuffvcnency or
compensatory articulation errors. It is completed by the first year or
earlier, before articulation is learned. It also permits optimal
maxillary growth and dental development by minimising the hard

palate scar.

In Saudi Arabia, the procedures used for surgical management of
cleft palate are the same as the ones used worldwide (personal

communication).

2.5.3.2 Post-Operative Results and Complications
Comprehensive examination of the outcome of treatment should be

multifacated, especially as track offs in outcome may occur (Roberts

The Analysis of the Phonological Systems of Arabic Speaking Children Wnth
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et al, 1991). The outcome should involve speech, facial
appearance, dental relationship, cranio-facial growth, ENT status and

socio-psychological factors.

. Comparisons between the differenf primafy balatal closure
procedures on the basis of speech as an outcome are discussed in
Grabb (1971). The degree of individual ‘schema’ of consonant
production pre-operatively will influence the extent by which surgery
facilitates good speech (Harding and Grunwell, 1993).

An important complication is post-operative fistula which may occur
for several reasons. It may affect speech by producing nasal

emission, hypernasality and may affect articulation.

2.5.3.3 Secondary Surgery
Failure of the primary surgery for palatal closure could result in
velopharyngeal insufficiency (VP1). One in four patients continue to

have VPI after the primary palatal repair (McWilliam et al, 1990).

Such VP! is hard to compensate for by speech therapy so it has to be
corrected surgically in order to achieve normal or near normal speech

(Bzoch, 1989b).
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In Saudia Arabia, as the rest of the world, thé most common surgicial
procedure used for secondary repair is pharyngoplasty, which

corrects the nasalisation of speech resulting from VPI.

Another common methgd_y_sed as a secondary aid is a speech

appliance. A prosthesis improves speech without affecting
dentition (Shelton, Hahn and Morris 1968).

2.5.4 Timing of Operation
Structural integrity of the speech mechanism'is needed to"enhace’ ™

the normal speech production pattern. In cleft palate children, this
structural integrity is lost. The best time for surgical repair of the
defect is a contrpversial issue (Chapman and Hardin, 1992). This
controversy is because of the great number of variables that may
affect mid facial growth, such as surgical technique, number of
surgical procedures to the hard palate and the inherent facial
morpholoéy (Dorf"and Curtin, 1982). Also, assessment of the surgery h
on the basis of facial growth cannot be made until around 18 years of
age when the facial growth is completed (Harding and Grunwell,
1993).

The physiological actiVity of the orofacial structures can be achieved
and maintéined by early restoration of their normal relationship

(McWilliam et al, 1990). Decisions regarding age of palatal repair
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should be linked to the need for normal speech development with
minimal maxillary growth disturbance (Bzoch, 1989b). So, the ideal
time for palatal repair seems to be that period before speech

development and after maximum growth (Furlow, 1986). |

During the prooe'é's"'c?f'"“‘ speech development in “riormal” children,  ~ =~ ~
consonant-vowel sequences emerge between 6 and 9 months
of age (Dorf and Curtin, 1982). Palatal defect should be repaired

between 18 and 24 months of age as surgical long term effect on

speech could bg_minimised if done before 3yearsof age. This .. . ... ...

. is because most neurological pathways can be redirected and what
ever compensatory articulatory strategies children adopted in their
consonant production pre-operatively can be changed with little
difficulty (Harding and Grunwell, 1993).. Surgery may need to be
combined with speech therapy to achieve good speech development
(Grabb, 1971). |

Closure of the soft and hard palate at the mean age of 1.8-2.1 years
seems to have the same effect dn the growth and shaping of the
dental arches as that at the age of 3 years whether the child has cleft
palate only or cleft palate and lip (Nystrom and Renta, 1990). Also,
delaying palatal repair to after the age of 12 years will be of minimal
benefit (Sell and Grunwell, 1990).
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Children who have 'early palatal closure tend to develop normal

' phonetic features earfier than those who have it late. But, there are
individual differences with respect to surgncal tlmmg and decision
making. So a child’s phonological development stage rather than
the chronological age "should determine the optimal age of palatal
surgery (Russell and Grunwell, 1993; Chapman and Hardin; 1992).

Trost (1981) found that the potential for normal speech without
oompensatory artlculatlon was S|gnmcantly better in babies who _

. underwent palatoplasty during the second six months of life than

those who had it during the. second year or later.

Postponing congenital VPI correction after the time when speech and
language development emerge by .having late palatal repair will have
a deleterious effect on developing voice and exhibit “compensatory”
articulation patterns (Bzoch, 1989b, Chapman and Hardin, 1992;
Nystrom and Renta, 1990).

The timing for rebair of the secondary palate has to be decided by

the needs of acquiring good speech rather than the fear of lack of
subsequent growth and development (Cobley, .1985). In other words
it is the time for developing V.P. adequacy for speech rather than the
age of operation which is the important factor in preventing “cleft
palate speech” (Bzoch, 1989b).
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Finally, in the maturational process the impact of speech problems

~usually appears earlier than the disturbance in facial growth. On the
other hand, cranio facial surgery and surgical orthodontic
management of dento-facial abnormalities 'héve remarkably
increased in té(_:hnology and sophistication so they are highly
effective in the habilitation of oro-facial structures. By contrast,
speei:h remediation in teenagers and adults usually yields little or no
change (Trost, 1981).

in the U.ﬁieted Kingdom, initial soft palate repair usually takes place '

between 6 to 18 months and hard palate repair after 5 years of age.

In Saudi Arabia, repair of cleft palate varies from 10 months to 2 years -

(personal communication).

Until there is scientific evidence of improved facial growth as a direct |
result of delaying 'palate repair, early complete repair to enable
normal development should be a priority (Harding and Grunwell,

. 1993).
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2.6. EFFECT OF CLEFT

2.6.1 On_Feedin _
Feeding constitutes the most obvious problem in infants born with

clefts and is one of the potential concerns fo} parents (McWilliam et
al, 1990).

There is a relationship between oropharyngeal, psychosocial and
- speech and language development in children. Early feeding

patterns such as suokmg and swallowing are parts of thls '

oropharyngeal development (McWilliam et al, 1990).

Feeding difficulties depend on the type of cleft so infants with cleft
confined to the lip have minor or no difficulties with feeding
(Holdsworth, 1970), whereas a high proportion of the bopulation with
palatal cleft (with or without cleft lip) have feeding difficuities (Bzoch,
198%).

These children have trouble impounding the intra-oral pressdre
necessary for sucking milk from the breast or the bottle (Albery and
Russell, 1990). Subsequently, different feeding strategies are
usually adopted to allow free flow of milk to the posterior part of the
mouth rather than the lips and front of the tongue (Russell, 1989).
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in cleft palate children, the physical defect together with the abnormal

feeding pattern affects the neruomotor encoding skills of feeding.

This results in the development of compensatory abnormal learned

neuromotor patterns (Albery and Rbssell, i9§0).

JRSUEEEUEEY
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These patterns may become habitual and subsequently lead to
compensatory articulation patterns (Russell and Grunwell, 1993).
Bzoch (1989) suggested that speech characteristics associated with
these abnormal patterns will include glottal stop and pharynge_a_l__

_. fncatlve artlculatlon and delayed speech development. This
abnormal articulation is related to the difference in tongue shape and
movement and not to denfal or occlusal problems (Russell and

Grunwell, 1993).

Correct production of speech sounds through the vocal tract depend
on correctly regulated air pressure. Compensation for this will be

by humping the back of the tongue or constricting the glottis (Albery
and Russell, 1990, Hewlett, 1990). Consequently, infants with
unrepaired cleft palate find it difficult to produce consonants and their
pre-speech vocalisation is characterised by “glottal babble”

(Russell, 1989). |
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Feeding an infant with a cleft palate can be slow, difficuit and

~ frequently interrupted (Holdsworth, 1970). Feelings of frustration may
affect the psycho-social aspect of feedmg by hmdermg the early
mother-child experiences and relatlons (W/rls 1971). it will be
expressed in the forms of anxiety, fear and dissatisfactioninthe— " — -
feeding situation (Bzoch, 1989a). The ultimate result is that the early
mother-child relationship necessary for speech aﬁd language

development becomes impaired (McWilliam et al, 1990).

Also loss of the mother's protection dunng the potentlally traumatic
events of hospitalisation, surgery, etc. may result in passive

behaviour in some children (Bzoch, 1989a).

Such undesirable effects, which have a.major impact upon
development, may be overcome with proper counselling of the
parents (McWilliam et al, 1990). |
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2.6.2 On Hearing
Adequate hearing is essential for the acquisition of speech, language

and voice patterns in young children (Pollock, 1971). Children with
cleft palate are prone to middle—eaf diseasé :es.pecially Otitis Media
with Effusion (OME) and conductive hearing loss (Russell and
Grunwell, 1993, Maw, 1986). '

It was estimated that 26% - 55% of children with OME have mild to

moderate conductive heanng loss (Wallace Gravel McCarton and

Ruben, 1988). The attacks are eplsodlc of a conductive type and
hearing loss is subject to fluctuation (Bzoch, 1989a, Stengelhofen,
1989). Hearing problems will interfere with the devieopment of

early auditory skills and later language de{/elopment (Bzoch, 1971a;
Albery and Russell, 1990). The relationship between OME and
expressive language development is close (Wallace et al, 1988;
Teele, Klein, Rosner and The Greater Boston Otitis Media Study
Group, ‘i984).

The ability to generate a sound system depends on knowledge of
thé sounds which are needed by that system and this is Ieafned
through a good sense of hearing (Starr, Pearman and Peacock,
1983, Paradise, 1981).
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Logically, system failure will be attributed to faulty information based

| upon hearing impairment. Alsb. the confusion caused by the hearing
fluctuation would prevent the acquisition of good Iisteniné skills
(ByersBrown and Edwards, 1989).

et tmme 4t w4 wma s e eeaCemas tare mie w4 immesm st = oe b e e s o i me meemwm stes

As speech is learned mainly by imitation of the speech models
available, environmental stimulation such as early verbal
stimulation and auditory feedback are important for speech
development (Starretal, 1983). .
Inability to hear others’ speech models commonly results in
inappropriate speech patterns. The development of these patterns
are proportional to both the degree and the duration of hearing loss. |

The longer the hearing loss, the more marked the speech deviations.

. Children who have frequent attacks early during the first six years of
life are at great risk in the acquisition of delay or deviant phonetic
and phonological .development (ByersBrown and Edwards, 1989; -
Russell and Grunwell, 1993).

Hearing impairment is also significant in relation to auditory

discrimination (Stengelhofen, 1989).
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Early intervention and determined management of OME is essential
as the presence of hearing loss may be a major handicap to the
development of communication in children with oleft.pala'te
(Stengelhofen, 1989). Therefore, fhe otoldgical and hearing status
of these children should be régularly assessed for early identification
of hearing impairment (Pollock, 1971; Russell and Grunwell, 1993).

Thé Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia.

Page 26



2.6.3.0n_Dental and Occlusal Abnormalities

* Patients with cleft of the lip and palate exhibit marked differences
in their maxillo-facial growth and development (Olin, 1971).
Dental abnormalities and malocclusion between mandible and
maxilla are frequently presented in these children (Stengelhofen,
1989). '

There is no general agreement about the potential cause-effect

relatlonshlp between dental abnormalmes and speech (Bzoch

consonant sounds during speech production are due to dental and
occlusal abnormalities experienced in children born with clefts
(McWilliam et al, 1990, Albery and Grunwell, 1993).

The type and severity of cleft is of relevance to the type of dental or
occlusal abnormalities. This fact could be demonstrated in that cleft
of soft palate only should not cause any abnormalities of teeth,
alveolar arch or occlusion, whereas complete cleft of lip and palate

may cause all of them (Albery and Russell, 1990).

If the cleft involves the alveolar ridge, lateral incisors may be
malformed or absent. Their absence may affect speech slightly by

forcing the tongue to protrude through this space resulting in a
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fronted realisation of fricatives and plosives that are normally
articulated against the Iveolar ridge (Albery and Russell, 1990).

Also, spacing of maxillary incisors is associated with misarticulation

of [ 1, . n, d] (Albery and Grunwell, 1993).
If the cleft involves the alveolus bilaterally, gross protrusion of the
pre-maxilla occurs, making precise articulatory placement at the
alveolar ridge difficult to achieve and this may affect a number of
fricatives and plosives (Stengélhg@n,ﬂ 1989).
Alveolar arch collapse is very common in children with CIefts'which
may be congenital or as a result of early radical surgery. It may be
linked with tﬁe presence of cross bite which may be unilateral or
bilateral (Albery and Grunwell, 1993).

In the alveolar arch collapse, the intra-oral space for a normal sized
tongue may be insufficient and may result in tongue bunching so .
that the blade rather than the tip will be used as a consequence.
The tendency to bunch backwards gives rise to deviant

articulatory positioning (Albery and Russell, 1990).

As dentition and occiusion play an important role in the size and

the. configuration of the oral cavity, the relationship between maxilla
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and mandible is important for the function of the tongue during rest

. and speech (McWilliam et al, 1990).

Any disturbance between the two dental ardﬁs will resuilt in
various degrees of malocclusions. Many children with clefts may
well have varying degrees of C:_iess I’ malocclusion by the time they
are 5 years old (Stengelhofen, 1989).

In severe Class III maloocluslon the Iabuodental artlculatory

placement for If / and /v /may be dnmcult to achieve and may be
substituted by the bilabial fricative | ¢ 1 ( p ] (Stengelhofen, 1989).

In the presence of overbite in Class Ill malocclusion, lateralisation
~ and/or palatalisation of /s, z, t, d/ and fronting of lf .3 / may occur
(Stengelhofen, 1989; Albery and Grunwell, 1993; Bzoch, 1989b).

In develobing infants, the articulator movement batterns are
monitored and maintained by sensory feedback from the oral
structures (McWiilliam et al, 1990). The system of developing speech
sounds works by passing auditory and visual information about the
characteristics of a target sound to the central nervous system.

A matched sound will be produced by a precise motor adjustment of
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the oral structures followed by rapid movement required in speech.
The performance of this oomelex articulatory movement needs the
oral structure to be intact. This emphasises the importance of the
relation between the tongue's sensory-motor functioh and the other
~ oral structures in speech development and rhaint_enance.
Congenital dental anomalies are more difficutt to compensate for
as they produce different difficulties in speech (Bzoch, 1989b).
If properly designed surgery is applied to correct the dental
abnormalities early, it will improve the articulation performance and
| facilitate rather than hamper speech production even without

interventive speech therapy (McWilliam et al, 1990; Adisman, 1971).

But an argument can be raised here as to the effect of treatment on
speech as some of the appliances (orthodontic or extra-oral) used
for malocclusion treatment can present hazards to clear speech and
“hamper articulation (McWilliam et al, 1990). Also, due to the frequent
changes in oral structural relationship by surgery and orthodontic
treatment, children with cleft palate will never have the opportunity |
to obtain andlmaintain articulatory behaviours as a normal baseline

for speech production (Bzoch, 1989b).
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~ Generally, however the articulatory deviations on'ginéting from
' dental and occlusal hazards in children with cleft do not generally
affect their speech intelligibility (Albery and Russell 1990)

More will be disciissed about the effect of cleft on speech later.
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2.7. PSYCHO-SOCIAL ASPECTS OF CLEFT

12.7.1 On the Patient |
The environment of a person plays an important part' in fadlitating
or inhibiting several aspects of devélopmer'wt,; communication skill
being one of them (Smith, 1971).

Children with clefts may become socially withdrawn and this may

affect their speech. ‘Feedback mechanisms are important for speech

development, so by not communicating wi:r_i others, correct feedback

may not be received. Also, when children play they tend to correct

others' mistakes.

This playing with sounds and correct feedback are fundamental for
developing “normal” speech (Smith, 1971, Bzoch, 1989c¢).

2.7.2 On_Parent-Child Relationship

Verbal stimulation by parental encouragement ié important in order
to re-inforce children’s babbling and cooing sounds - the first signs
of speech (Starr et al, 1983).

The birth of a child with cleft anomalies can affect the parent-child
relationship. Parental attitudes towards the child may influence
responses to him and affect the initiation of communication between

them.
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The ability of the child to express early social communication or vocal
behaviour is limited. So, the parent may be unable to respond
appropriately to the child’s efforts to communicate (Chapman and
Hardin, 1991). | B

Failure of communication at a very early stage as a result of this
upset relationship will be experienced by the child. An important
end effect can be delayed speech development (Albery and Russell,

1990).
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2.8. THE DEVELOPMENT OF SPEECH

2.8.1. Speech Develogmént in “Normal" Children

Speech is a natural, complex form of human language behaviour. Its
development can be affected by the organic integrity of the central

nervous system and of the ofgans composing the learning and
speaking mechanism of the body (Bzoch, 1971b; 1985c).

Children employ a systematic set of simplifying phonological
processes during their developmént_ ,f_r.om:pabbling..to,mature»adulta_like -------
pronunciation (Ingram, 1981). The processes are said to occur in
response to articulatory incompetence resulting from either normal or
pathological immaturity of the vocal tract (Chapman and Hardin, 1992;
Hewlett, 1990). Simplification processes. refer to phonetic-phonemic
changes in speech that occur regularly for classes of sounds such as
all fricatives‘or all plosives or articulatory targets such as velars or
alveolars (Hodsqn and Paden, 1981). Normally, these processes are
gradually ‘suppressed or limited as children grow up and master the.
adult system (Dunn and Davis, 1983). Complete maturity of the
 articulation patterns and hence the spoken phonology of a language

is usually reached by eight years of age (Stengelhofen, 1989).

The developmental course of phonologically disordered speech is

often broadly similar to that of normally-developing children, though

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia

Page 34



the time scale may be longer and, in some cases, unusual

- simplification rules may be used (Hewlett, 1990). Phonological
prdcesses have, therefore, been used to identify the occurrence of
common systematic and structural simplifyi}rg processes and also to
investigate the occurrence of less common processes (Grunwell,
1990). '

2.8.2.The Development of Speech in Children with Cleft

Palate

Babies born with abhormél speech mechanisms, like clefts, are at
high risk of developing disordered speech (O'Gara and logemarin,
1988). The problem of the disordered speech is phonetically based
(Chapman, 1993). The structural deviations associated with clefting
havé the potential to influence the articulatory development which
may subsequently influence the phonetic and phonological
development (Albery and Russell, 1990). The phonologies of children |
with clefts are systematic. They ’show the use of sounds to contrast the
meaning of words and use different phdnological processes to

simplify the production of words.

These phonological processes are similar to those of younger normal
children but they may use processes that are not commonly used by

normal children (Ingram, 1976). In general, whatever the process .
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they are using they tend to suppress it later than the normal children.
" The phonological errors produced by young children with cleft refiect
difficulty in the child's organisation and representation of the sound

system of the language.

The early simplifications will inevitably be influenced by the 'speaker’s
articulatory incompetence resulting from the cleft (Hewlett, 1990). The
simplification rules are phonetically motivated and may be developed

for the purpose of satisfying the special requirements of a speech

regulating system. For example, the child whose sound production is
limited may only use words that contain sounds that are easy to
produce like /m, n, h/ and avoid those that contain sounds that the
child is unable to produce. These are likely to include consonants
which require a high pressure build up in order to be realised,
particularly fricatives and affricates (Estrem and Broen, 1989;
Warren, 1986, Ingram, 1976) .

Dorf and Curtin (1982) reported typical compensatory articulations in
the early speech development of children v;/ith cleft lip and palate.
These include palatal, glottal, pharyngeal or velar (Chapman and
Hardin, 1992).B Once these undesirable articulatory patterns develop,'
they are difficult to correct (O'Gara and logemann, 1988). Also it is

known that, normally, the active development of both the phonology
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and the dental arch usually takes place in the second postnatal year
(Nystrom and Renta, 1990; Preisser, Hodson and Paden, 1988).

This emphasises that the chronological age. of the patient is the kéy

‘issue in deciding the time of operation (Harding and Grunwell, 1993;

O’Gara and logemann, 1988). Itis advisable to havé the palatal repalr' B

as early as six months of age in order to avoid the development of

compensatory articulation patterns and to allow normal development

of phonetic features to occur (Chapman and Hardin, 1992, Albery and
--— - Russell, 1990). - - - e am o

But, Dorf and Curtin (1982) argue that the phonological stage of
development rather than chronological age should be the one to
consider when determining the time of operation. They assume that
the pre-operative articulatory pattern of the child with cleft has a link
with, and may affect, post-operative patterns. They found that babies
who undergo palato-plasty early during the second six months of life
have significantly better potential for normal speech, for speech
without compensatory articulation, than those babies whose surgery is

carried out during the second year of life, or later.

Cleft palate speech is characterised by major distortions of both

resonance and articulation (Warren, 1986). Both distortions may
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inhibit the intelligibility of speech and may resuit from VPI. This can
lead to an inability to create a sufficiently high intra-oral air pressure
for the production of oral voiceless plosives and. fricatives. As a
result,the giottal or pharyngeal place of articulation may be used as an
alternative blace--nf“artieulatiorT"B‘e“céﬁsiéT ‘with these places of
articulation, aif pressure can be built up before the site of the cleft |
(Hewlett, 1990). The phonetically motivated articulation errors may
therefore become incorporated into the child’s phonological rule
system and consequently resistant to change the Ionger they remain

(Chapman 1993)

Articulation problems usually result in phonetic errors which
automatically give rise to atypical phor_\ological output. Normalily,
speakers exploit the existing phonetic resources to match their
knowledge of phohology as closely as possible. In cleft palate, the
-input phonology may be good, but the phonetic resources are limited
by the a'rticulatbfy ability. So, assessment of both the articulatory-.
abilities and how they are used in phonology should be earried out‘
. during the assessment of a speeker with cleft palate (Hewlett, 1990).

o
The sounds most frequently misarticulated by English speaking
children with cleft palate according to McWilliam et al (1990) are:

(@) sibilants /s, 2, J‘ )3, Y, é /.

The Analysas of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia

Page 38



(b) non-sibilant fricatives / 6 ;% ) vV, F/
(©) plosives  /p, b, t, d, k, g/
(d) glides I, W

The types of errors depend on_the_place_and manner..of the...... ..

articulation of the target sound and also the phonetic context within
the word in which the target occurs. Therefore in cleft speech, nasal
consonants may be corréctly articulated followed in order of
increasing likelihood of distortions by glides, plosives, then fricatives

(McWilliam et al, 1990).

Phonetic patterns used to compensate for articulatory inadeqqacy can
subsequently become established as developinentally unusual
phonological patterns (Russell and Grunwell, 1993, Hewlett, 199@).
Because of the regularity of their occurrence phonological process
analysis can be used to identify these patterns. The patterns most
commonly occurring in normal children have been described by
McWilliam et al (1990). They are:

1. Final consonant deletion

2 Unsfressed syllable deletion

3. Cluster reduction
4

Liquid simplification
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5. Assimilation
- 6. Velar or palatal fronting

7. Stopping

But, as it was indicated on page 35 the children with cleft palate may
use the processes listed above. In addition to these processes
children with cleft palate may use idiosyncratic processes (such as
backing, glottal replacement and initial consonant deletion). These

patterns of simplication apparently occur rarely in normally

developing children, but may be more common in children with -cleft

palate (Powers, Dunn and Erickson, 1990). -

Backing occurs when anteriorly produced consonants are replaced by
a more posterior place of articulation like velar or pharyngeal. Glottal
replacement occurs when a glottal stop is substituted for another

consonant.

These compensatory patterns will affect the speech intelligibility of
children with cleft palate by causing the loss of phonemic contrasts.
This is the situation of English speaking children with cleft palate
where English phonetics contain four (+ back) sounds M, k, g &nt
In Arabic there are a number of sounds in the contrastive system

which are posteriorly articulated. These are: /X ,‘\ ,‘ﬁ )8, %,8
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'S: ‘i, ;% b 3 2 -2 / ‘
It is possible therefore that if Arabic speaking children employ the
same or similar processes as English speaking children to their

developing phonologies the pattern of available‘.contrasts may be
particularly adversely affected.

In the light of this, the idiosyncratic processes related to the_'
development of speech in children with cleft palate are of particular

relevance to Arabic speakers as the following chapter will reveal.
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CHAPTER 3
THE PHONETICS OF ARABIC

3.1. GENERAL

Arabic is a semitic language. Standard written Arabic is used for. —-- -

official communication, but a colloquial form of the same language is

used for most spoken interactions.

The study of Arabic phonetics was begun in the 8th Century by
Alkhalil. He analysed sounds by establishing their distinctive features.
This is similar to more recent phonetic and phonological theory in the |
West (Bakalla, 1981). Distinctive feature analysis theory assumes that
there is a set of universal phonetic features from which a language
can select its own.‘ Arabic is not an exception, therefore, the
phonology of Arabic will be similar in a number of aspects to the

phonologies found within other languages (O'Connor, 1973).

The International Phonetic Alphabet (IPA) has been used to transcribe
many languages, including Arabic. The phonetic symbols used to
transcribe the sounds of Arabic weré taken from that alphabet. Table 1
demonstrates the symbols used to make a broad transcription of the

phonetics of Arabic.
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: The Phonetic Symbols for Arabic Consonantsg

Table 1
According to Place of Articulation
Examplefor| Arabic : Examplefor] Arabic
Symbol | Phonetic | Ortho- | English |Symbol| Phonetic | Ortho- | English
Symbol | graphy | Giloss |_ Symbol | graphy| _Gloss
m | mali wufKng | 3 |3ama | o< |Camel
ba:b. C'JL_'J Door i jad 4 | Hand
w walad s, | Boy k kitab | «'\=J | Book
0 gal3 5‘3 Ice s | sarux é_,.l., Rocket
% % ahab <3| Gold X xaru:f | <555 | Sheep
n nd$da:ra| o, U |Eyeglass| ¥ [% azal |31 _x | Deer
t tamr <~ | pates | % | ¥arat .' s Envelopeﬁ
d da;a: 3 2\25| Hens q | qamar ./3 Moon
r ra?s v—".| Head 4+ | tabla u_J-,L Drum
s |samak 21— | Fish d | durdas | s~p|Frog
z l|zaraita |ast,| Giaffe| h | hab o |Wheat
( laban <d | Yogut | € | Cajn O+ |Eye
j j‘ajar 7 | Trees | 2 2ab f—,ai Father
f |fa:r L | Rat h | hadja | < .0 [Git
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Arabic, like English, is a stress-timed langqage but the differences in
the force of pronunciation of stressed and unstyeséed syllable is mild
(Kenworthy, 1987). The number and order of the consonants,
together with the quality of the vowel (i.e. the syﬂabic‘ structure) will
determine the type and place of the stress (Kenworthy, 1987; Al-Ani,
1983). The stress can occur in mono or multi syllabic words. In Arabic
the maximum number of syllablles is nine, but this is not commonly
used and the minimal is monosyllabic. For example;

o  monosyllabiciscvas b L/ C o (with)

o  disyllabiciscw.cvcas Kka.ti/ e_wl\s  (writer)

o more than two syllables is
cv.cve.cv.cv. as /mu. falli .ma/ -u\.u (teacher)

in general the basic structure for the Arabic syllable could be as

C Vv C v C
1 1-2 02 02 02

The Arabic sound system will be discussed in terms of its vowel
structure followed by an outline of the consonant system.

3.2. Vowels

Iﬁ Arabic there are both short and long vowels. The main short vowel
systei'n found in most of the published datas about arabic was:

i u

and the long vowel system was i: u
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3.3 Consonanfs

There are 28 consonants in Arabic. These speech sounds may be
classified according to the place and manner or articulation and
whether the vocal folds are used in their production 6r not.

The places of articulation in the vocal tract used in the production of
Arabic include bilabial, labiodental, dental, alveolar, palato-aveolar,
palatal, velar, uvular, pharyngeal and glottal (Thelwall and
Sa'adiddin, 1990). The manner of articulation includes nasals,
plosives, trills, fricatives, approximants. There are no gff_ripat_g§ in
Acabic (ALAn, 1983,

Table 2 illustrates the Arabic consonants phonetic inventory according
to the place and manner of articulation of these sounds and the

voicing feature of them.

In Arabic four consonants /s,%, t, d/are matched by the so called

emphatic set/5,% £, 3 / which differ in that they are velarised. This
meané that they have the same primary place of aniq'ulation as the
corresponding non-emphatic set, but have a secondary articulation
added by raising of the back of the tongue towards the upper palate
(O'Connor, 1973; Bakalla, 1981). Al-Ani (1983) argues that the term
most commonly used in referring to ‘emphasis’ is velarisation, but

after both acoustic and physiologic examination it appears that the
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a==area involved is not the velar but rather the pharyngeal, so it seems
rr—more fitting to classify them as pharyngealisétion. Laver (.1994)
se=supports this argument. In this study the emphatic set will be
cc—ronsidered as pharyngealiéation. Figure 2 will illustrate tracing from a
c:;-.::ineradiographic film of plain versus ‘emphatic’ (pharyngealised)
az=allophones of /t / before/ u /, /i/and / a / Table 3 will illustrate these

es=mphatic set.

3..3.4 Charateristic Features for Arabic include:
3..3.4.1 Voicing:-- - 1tis a feature which is found in all vowels and

some consonants, i.e. we can have voiced and voiceless

consonants (Bakalla, 1981) as seen in Table 2 on Page 45.

3..2.4.2 Length of the vowels or consonants: Examples are the
vowels /ka ta ba/ &_'-:ﬂ’(he wrote) which has a short vowel

/al, whereas ka: ta ba/ C'—:S \$ (he sendsé letter to) has
a long vowel /a:/. The consonant can be lengthened by
gemination which could be considered as an identical cluster:
for example: hamala/ JyA (he carried); and
hammala/ :j_"';—\ (he makes others carry)
Length of vowels or consonants is therefore an important

phonological feature of Arabic.

——-- Ana===nysis of the Phonological Systems of Arabic Speaking Chitdren Wit

T ——— -~
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" Table 3 . Arablc COnsams Phonetic lnventorles for the
Emphatic Se .

Labial [Dental |Alveolar | Palato- |Velar }Uvular |Pharyngeal

Alveolar
Plosives t d ®) ( a)'
_ B d)
' )
Fricatives ¥s (s ¢
¥\
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Winho - - - -
Minw ———_

Winli/ - - -«
Winy ——

Winha - - - -
I inha) —————

Figure 1 : Tracing from a cineradlographic film of plain versus
‘emphatic’ (pharyngealized) allophones of /t/
before /u/,/i1/ and /a/
(From: Laver, J. (1994) Principles of Phonetics. .Cambridge.
Cambridge University Press. pp. 329 )
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3.4.3 Consonant clusters: In Arabic, clusters are formed by a
maximum of two consonants in sequence. Clusters cannot -
occur word initially but sequences of two consonants can occur
word medially and word finally. Word medlally and word finally
clusters can consist of two, dlfferent oonsonants or two |dent1ca|

consonants (gémination).

3.4.3.1 Medial position consonant clusters:
/2axdar/ _ranl (green);
where / x d/ are unidentical medial consonant clusters.
Ina¥¥aral »o\ (eyeglass);

where / 33 / are identical medial clusters.

3.4.3.2 Final position consonant clusters:
/16al3/ g*: (ice) has an unidentical final cluster /1 3/

/Sudd/ ‘s_—£ (count) has an identical final cluster /d d /

The literature on Arabic phonology gives limited guidance on the
interpretations of syllabic boundaries for either single or sequential
consonants word medially. The syllabic division of English words
suggested by Grunwell (1987) and supported by French (1988) for
English speaking children has been adopted here for Arabic as being
intuitively appropriate. For example: medial cluster /x &1 will be

considered to be not a cluster but simply two separate consonants at
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the closing and opening margins of the first and second syllables
. respectively i.e. / 2 a x. d arl Thejsame abplies to gemination

forexample/ ¥ 8 / isinterpretedas/na% . ¥ aral/ .

In word final position, however, final clusters suchas /13 /or/dd/wil
be regarded. éé_both belonging to the preceding syllable. The-
relationship of single medial consonants to the neighbouring syllables |
is similarly ambiguous. Here, it has been decided to link medial
single consonants to the following syllable. In this project the word
structures were disyllabic except for one word /b a®¥". 'b a. ¥ ain/
which has three syllables, and the final cluster only occurs in

monosyllabic words.
All the above relate to adutt speakers of Arabic.

Any study of developing phonology (normal or abnormal) has to
consider.not only the inventories of speech sounds, but also the -
distribution of segments in words and the processes which may affect

that distribution.

No published studies of the developmental phonology of Arabic could
be found. But, ever'y language is spoken using a unique range of
pronounc.iation patterns. Phonological ana]ysis involves the
description of these patterns (Grunwell, 1993b). Also, children do not
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acquire individual sounds suddenly, but gradually over time, during
which they employ a set of systematic .phonological processes that
serve to simplify the adult target (Chapman and Hardin, 1992; Schiff-
Myers and Kiein, 1985). Ingram (1976) has reporfed that there are
general simplification patterns which hévé been identified across
children. The develping phonological sYstem in the child is closely
related to universal patterns in the phonologies of languages of the
world (Stoel-Gammon, 1985). Also, as the phonologiéal processes
were designed to look into the diverse aspects of phonological

acquisition, they can be utilised-to examine the phonological

development of young. child acquiring a set of speech sounds
independently of the adult language (Ingram, 1981). Therefore, it is
anticipated that children all over the world will display the same

phonological simplifying processes during their speech development.

The background phonetic information on Afabic together with what is
known about the development of English phonology in qhildren with
and without clefts are used in the present set. | In consequence, the
same set. of phonological analysis rules can be applied to the

phonological development in the Arabic speaking children.

Furthermore, as these processes are also used by English speaking
children with cleft palate so the phonological processes used by the

English speaking children with clefts of the palate could be used by
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Arabic speaking' children with the same defect. One of the.
characteristic processes is backing which results in [} J; [€] and [ 2]
commonly occurring in the speech of English speaking children with
cleft palate. If this process occurs in Arabic speakiﬁg children it could
have particularly serious implications for the intelligibility of such
children because of the use of [ % 1.[£] and [ 2] in the phonology of
Arabic.

The information gathered regarding:

1. the effect of cleft palate upon the phonology of English

2. the phonological development of English speaking children
3. the adult phonological system for Arabic

has raised several questions such as:

1. How does the congenital cleft palate.defect
affect the phonetics of Arabic speaking
children?

2. Do Arabic speaking children with cleft palate use the same
phonological process as English s’peaking children with cleft
palate?

3. if yes, does it affect contrastivity and intelligibility of their

. speech?
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CHAPTER 4
METHODOLOGY

4.1 SUBJECTS

Sixteen children (eight normal and eight with clefts) served as
subjects in this study. This number of children was chosen in order to
permit an initial analysis of phonological development in both groups
of children. There were nine males and seven females in both
groups. None of the children with cleft palate had received any

speech therapy.

Table 4 lists the two groups according to age, gender and type of cleft

palate.

Controls were necessary because there is limited information on the

development of phonology in Arabic speaking children:

The age range of these children was from three to six years. They
were divided into four groups (3.3 -3.9; 43-4.9; 53-59;and 63 -
6.9).
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The children with cleft palaie were chosen according to several

criteria. These were:

1. All had their cleft palate repaired prip( to the étudy}

2. No restrictions in subject selection were made on the basis of
surgical management as it was the same one used for all of
them and the project is not looking at the effect of different
surgical technigue on the speech;

3 Apart from the cleft anomalies, there were no known physical
or neurological factors affecting the children’'s development;

4. No significant hearing deficits; |

5. None of the patients had received speech therapy pre- or post

surgery.

From the history:
- Seven of the subjects had clefts of both hard and soft palate
and only one had cleft of the lip with the hard and soft palate;

- The cleft lip was repaired in the first few months of life, whereas

the palatal repair was done between nine and fifteen months.

- All of the subjects had a history of feeding problems.

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia

Page 56



Table 4 : Subject Description According to Age, Gender
and Type of Cleft S

Subjects Age at Testing Sex Cleft Type
CcP -1 3.8 M Cleft Palate
NC - 1 3.9 M
CP- 2 3.5 F - Cleft Palate
NC - 2 a 37 F
CP-3 43 F Cleft Palate
NC - 3 43 M
CP -4 4.4 F ‘Cleft Lip and Palate
NC - 4 46 F
CP -5 5.6 - F ‘Cleft Palate
NC - 5 55 F
CP-6 5.3 M Cleft Palate
NC - 6 55 M
CP-7 .6.3 M Cleft Palate
NC -7 6.6 M .

CcP -8 6.7 M : Cleft Palate
NC - 8 6.8 M
CP Children with cleft palate

NC Normal children (without cleft palate)
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- All of the children were the product of an uncomplicated full
term pregnancy and had a satisfactory post. natal period

except from the effects of cleft.

- All subjects had histories of rhiddle éa; problems, but they had
aggressive otological management since birth. Only four had
to have a grommet insertion during their first year of life. A
subsequent frequent audiological testing showed safisfactory

hearing acuity for these four.

- The non cleft children were recruited through personal
contacts. They had no history of speech, language or hearing

problems, neurologic impairment or intellectual deficits.

- in general, all the children were from middie class socio-
economic homes and from a monolingual Arabic speaking
background. The socio-economic level was judged according

to the income of the father.

- The socio-linguistic variation had been acknowledged as there
were differences in the accent through the different parts of the
country, but considering this aspect was beyond 'the scope of

this thesis.
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4.2 THE STUDY REQUIREMENTS

For the purpose of this study the following equipment and procedures -

were required:

1. Pictures illustrating the chosén words Were selected to be
colourful, easily recognised by children and representing a
range of the consonants, vowelé and consonant clusters of
Arabic. The pictures were different in size; they were
grouped randomly and mounted on the pages of a 7.5" x 10.5"
sketch book. Each picture was on a separate page to prevent

confusion for the children.

2.  Permission request letters were sent to the hospitals’
managers to request permission to use the filing records in

order to select the subjects.
3. Permission request letters were sent to the children’s parents.

4. The children wore a EM-100omni-directional tie-clip micro- .
phone linked to a I.T.T. model SL581 tape recorder in order to
audiorecord the children’s speech. Each child was recorded

on a separate tape.
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5.  The transcription was made on a sheet designed by the author. -
This sheet includes the English orthographic gloss of the = -
chosen word, the adult Arabic broad phonetic transcription
of it and a space tb transcribe the child's proriunciétion of the

target word.

6. For the purpose of primary analysis a table was designed to -
illustrate the targeted phoneme and the child’s realisation of it.
The phonemes examined were either single consonants or
consonant clusters. For vowels, the main vowels indicated on
Page 44 were not sufficient for the transcriptions of the
children’'s speech, so additional vowels will be used togethér
with the main ones in this study. For consonants the three
different. positions within words was covered as possible. This -
approach is considered a useful basis as it guards against
unequal distribution of data around certain points in the word
structure. Illustrative examples are:

Consonant / d /, at the word initial position/d u 3a 3al
a——elos (hen)
Consonant / d /, at the word medial positonhadija/

ausd (gift)
Consonant / d /, at the word final position / jad/ = (hand)

The only true consonant clusters considered to exist for the
purposes of this study were word final, for example:
Consonant cluster at final position within word /r f /

! Bart/ o b (envelope)
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Clusters occurring word medially were analysed as described

on pages 50 and 51.
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Figure 2 : One Example of the Pictures Used to lllustrate the
Target Words o
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Table 5.a. : Examples of Target Sounds in the Different Position -

in Word - Word initial

‘Position of Sound In the Word - Word Initial

Phonetic
Symbol : —
Arabic English Phonetic
Gloss Gloss Transcript
m Urenns ~ Scissors miga-§
b =i Girl bint
w o Boy walad
n oL Lk Eyeglasses naddara
t a o U Apple - tutfatha
d aols, Hen duaza
r S Pomegranate rumma:n
s I Fish- Samaka
z a_s!__ Giraffe zarafa
l o oy Lemon lajmu:n
3 D Carrot Juzar
i “_ Hand J'a d
S Q/\q,p Rocket S3ru X
X <=>,5_o>n Sheep xaru:f
q ol Train qita:r
~+ aib Drum +abla
d forap Frog dufda
g i Grape Sundb
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Table 5.b. : Examples of Target unds in the Ditferent Position
| In Word - Word Medial

Phonetic Position of sound In the word - Word Medlaq
Symbol
Arabic " English Phonetic
Gloss ~ Gloss Transcript
m a__S— Fish. samaka
b Y G Snake Ousba: n
w -
n T s Grape Sundb
t A Book Kita:b
d VNS P, Gift hadija
r =, o Sheep xaruf
s U Lion tasad
z - Carrot Juzar
| Y Boy walad
3 a_o b, Hen duzd:3d
j el White 2abjad
+ U Horse husa:n
x —seb) Green 2axdar
q (ait Scissor miqdS
-+ \Ls Train gt £a.r
q _aat Green 2axdar
Qg G\ Snake Quibd:n
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Table 5.c. Examples of Target Sounds in the Different
Position in Word - Word Final
Phonetic Position of sound in the word - Word Final|
Symbol :
Arabic English Phonetic
Gloss Gloss Transcript
m B Flag £ alam
b s Grape . S unab
w o\s=0 fron makwa
n Ll Parrot ba% ba%a:r
t = Girl bint
d > Hand jad
r —_P Carrot 3 uzar
s = Sun J ams
z e Banana ‘muz
! v Camel 3 amal
3 a_sles Hen duza:3d
j a 2P Gift ! hadyad
s s Scissor miq3s
X 22\p Rocket $d:ru:x
q <) Blue 2azraq
4 LSy Thread Xet
d ve ! “White 2abjad
< B Frog Fufdal
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.Table 6 : Sample of the Designed Data Collection Sheet

DATA COLLECTION SHEET
Arabic English . | Aduit Phonetic Child's Phonetic
Orthography Gloss Transcription - Transcription
s Grape ‘ ‘| Sunab
Oles Horse husa:n -
_enl Green - 2axdar
g2\ Rocket < a:ru:x
S Hand jad
NS S Tail del
N Pomegranate rumma:n
— 50 Banana muz
= Envelope Yarf
Lo et Lemon ' lajmu:n
2oas | Eyeglasses na%X a:ra
— Camel | 3ama I
e Flag Calam
i Rose warda !
we—' | White :  Pabja® |
S Rat far i
= | Girl ‘bint |
L\—= | snake ©usba:n |
o Ear . zu¥un f
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4.3 DATA COLLECTION

To separate the collection of data from its subsequent analysis is
| difficult as the type of analysié required will determine the data one

acquires. As one of the aims of speech ass_essmeﬁt of bhildren with
. cleft palate is to provide some indicétion of.tétal speech repertoire, so

their abilities must be evaluated.

The data should be selected so that its analysis will fulfill the required

aims.

One of the criteria in selecting data is that they should provide the

basis for a phonetic analysis involving a description of speech.

The stimulus words are those considered familiar and commonly used
in the lexicon of these children and could be presented by a picture.
The pictures were choosen to -elicit the same targeted word
regardless of the part of Saudi Arabia from which the subjects came.
The picture naming is designed to elicit 62 Arabic words which are
mainly nouns. As stated earlier there may be sociolinguistic variation

in the pronounciation of these words in different parts of Saudia
Arabia, but the use of. picture naming technique tried to minimise

these variations as it was difficult to address all of it.
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Despite the efforts to gain as comprehensive a set of phonetic
information as possible, some consonants were not included for
reasons such as: these consonants were mfrequenatly occurnng ina
particular position or could not be easuly |IIustrated for example,

consonants / %/, / & /, and 1% 1 in word final position.

Data from subjects were collected in a quiet clinic at the. hospital and
data from controls were collected in their homes. The procedure was

the same in both cases.
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Flghre 3 : A Map of Saudl Arabla Showing the Three
Geographic Regions for the Purpose of Data
Collection
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Table 7a Data Collection Sheets
For Subject 1
~ Arabic English Aduit Child
Ortho. Ortho. Phonetic Phonetic
Gloss Gloss Transcription Transcription
(S Grape iunab 2unab
oVes Horse husa:n huXa:n
—rasl Green 2aXxdar 2axdar
2 2\ Rocket Sa:ruix ; xa:ru:x
> Hand jad * jad
> Tail del de
Ly Pomegranatej rumma:n tumma:n
— Banana muz mu®©
<> b Envelope Barf xarf
< yed Lemon lajmu:n lajmu:n
o \%5 Eyeglasses na¥%a:ra nagga:ra
R 4 Camel 3 amali 3amal
L Flag Salam Lalam
oo/ Rose Warda warda
e White 2abjad 2abja
— L Rat fa:r fa:
LS Girl bint bint
O\ Snake ©usiba:n tu2ba:n
< 30 Ear 2idin 2igin
s Scissors maqas migax
SLap Frog dufdas dufda2
a_p Drum 4abla tabla
— s Train qita:r gita:r
-‘av-:-" Thread x et qijat
O\ Parrot ba¥ba¥a:n baxbaqa:n
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Table 7b Data Collection Sheets
For Subject 1
Arabic English Adult . Child
Ortho. Ortho. . Phonetic Phonetic
Gloss Gloss * Transcription Transcription
<o) Blue 2azraq 2aOrag
Sl King malik mali
s Gift hadija hadija
o> Goid Sahab dahab
S Lion 2asad 2a©ad
e\ Apple tuffa:h tuffta:h
o3 Book k ita:b kika:b
_,a,o Carrot Zuzar 3ued
a_»o\=, Hen duza ‘3a du3a:_5a
= > Sheep xaru:f ' xaru:ft
o3\’ Giraffe zara:fa Qara:f
aS— Fish samaka ©amaka -
P Sun fams fam
a - Butterfly fara:j‘a fara:fa
] R Deer ¥aza:l qa®a:l
I Boy walad walad
7 Chair kursi: kur®i:
— L Door ba:b ba:b
it Ladder sullam ©ullam
AP Key mufta:h mufta:h
P Flowers zuhu:r Quhu:
o Birds +iju:r tiju:
) Cat qitta gitta
o2 Cow baqara bagara
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Table 7¢ Data Collection Sheets
For Subject 1
Arabic English Adult Child
Ortho. Ortho. Phonetic - Phonetic
Gloss Gloss . Transcription Transcription
A=Y iron _ makwa makwa
I Pictures Suwar xuwar
N One wahid wahid
St Two 2iGnen 2itnen
< ax Three Bala:©Oa téla:ta
! Four 2arbafa 2arba2a
a~_# Five xamsa xamOa
ar— Six sitta Oitta
Q- Seven sabfa Gab?2a
U Eight ©ama:nja tama:n:j
I Nine tist a tis2a '
A Ten Cafara 2a{ ara
AD D Bird hudhud hudhud
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4.4 DATA ANALYSIS |
The elicitation of target words was achieved. by the researcher -

showing the picture to the child and asking “What is this?"

Phonetic transcription of the immediate reépbnse of each subject was
done on site and recorded on tape at the same time. The transcription
was made on an especially designed sheet based on broad Arabic
phonetic transcription using the |.P.A. (Duckworth, Allen, Hardcasile,
and Ball, 1990).

4.4.1 RELIABILITY
Intrajudge and interjudge reliability for the phonetic transcﬁption was
assessed using the audio recordings of eight (four with clefts and four

non-cleft) randomly chosen data sets.

For the interjudge test these recordings were transcribed by a speech
therapist other than the researcher and then compared with the live

transcription done on site by the researcher.

For the intrajudge test the researcher re-transcribed some of the data

after some time had elapsed since the first transcription.

Reliability scores were calculated by dividing the number of

agreements by the total number of agreements and disagreements.
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Examination of the samples from each group for broad transcribtion of

consonant phones indicates that intrajudge and interjudge reliability
~ scores were 97% and 94% respectively. This indicates a high degree
of reliability. ' '

4.4.2 THE_ANALYSIS _PROCEDURE - -~ =~ ="

The children’s 62 response words served as data for the analysis.

Phonetic. and phonological analysis were performed on each child's

data after the samples were transcribed.

The type of analyses were choosen and designed in a way to address

the research questions raised in Page 53.

4.4.2.1 Phonetic Analysis .
The children’s ability to produce the Arabic phonemes regardiess of

their correct usage was examined.

Because the children repeated words occasionally these repetitions
were used to check their consistency in production of identical forms.
Phonological characteristics of children’s word productions can be
analysed in a number of ways, focussing on different aspects of the

developing phonological system.
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On the basis of the transcriptions, phonetic inventories were comﬁiled
for each of the three different positions of the consonant within the
" word and for each child of the two groups of each age. This will

indicate the sounds that the child is capable of producing regardless
of their relation to the adult model. This'iridependent analysis will
provide a complementary view of the dhild's'phonological-system-.- e
Normative data from the controls was used for comparison with that of
the children with cleft palate. Segments in the sample are grouped by

place and manner to facilitate interpretations.

Relational analysis, which includes a sound by sound corﬁparison of
the child’s productions with an adult standard, was conducted. This
may describe the sequence of phones that is produced correctly or
that can be assigned to particular phonological processes or error

patterns.

These different types of phonetic analysis will give information
regarding several aspect about the phonetics of the Arabic speaking

chiidren.

The general phonetic analysis will indicate the phonetic repertoire of
each child’s speech. Also, it will show the distribution of the available
sounds, for example wether the child is using more back or front

sounds. On the other hand, the correspondance matrices will give
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more details about which sounds were incorrectly realised and if this
realisation is the same for that phoneme regardiess to its position in -

the word. The same information was gathered for consonant

clusters.

No published studies of the ptionetic development of Arabic speaking
children were found. The analyses in the present study were

therefore important and necessary to address the first research

question.

Tables 8, 9 and 10 are examples of the different phonetic analyses

used in this study.
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Table 8 : General Phonetic Inventories

Labial | Dental | Alveolar| Palatal | Velar | Uvular | Pharyngeal| G

Nasal

Plosive

Fricative

Trifl

Approximant

Affricates are missing from this table as there are no affricates in
Arabic
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Table 8 :Correspondance Matrices : lllustrating the Target
Sounds and the Child’'s Reallsation of them -

According to Position In Word

Target Sounds

bltdIk[qR|2 2IFlol3ls |zl 13]x helsialn]s [hiwl ) [ Im|n
b .
£
d
k
C &
: 4
{ 2
d 3
0
5
R s
e 2
a {
' 3
i X
S o
¢ B
i :
(o)
R
"L
W
x
J
™
(4}
9
Om =  omitted
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Table 10 : Example of the Sheet Designed forAnalysis
of the Final Consonant Clusters
Correspondence in Consonant Clusters Word Final
For Subject ......... '
Target Clusters. .

ntims rf|kw|rd|rs|+t|ms| bl t1] bs.|SS | nj

T

| 1

| ! ;

S |1 . i

I

! i

] ]

; 1

= |

§ 1 i
s 1 !
- 1 1 t
-} i H
Al ” t | ;
- i b 1 b |
&’; | | !
= | [ !
E . H i A
[ R v

; H 1

;

i 1

i.

L 1

i

=

i 1

g .

b : 1

I 1 I

: 1 i
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4.4.2.2 Phonological Analysis

As indicated on Pages 39 and 40 regarding- the phonological
'processes used by the English speaking children and the possibility

of their use by Arabic speaking children, the phonolbgicél processes
identified by McWilliam et al (1990); Ingrarﬁ k1981), Dunn and Davis
(1983) and Chapman (1993) were used fo guide the examination of ~

data for the present project.

The phonological process analysis was designed to identify the
phonological processes used by the normal children and those with
cleft palate and also to identify if there are other processes such as
language specific processes or atypical processes.’ These sort of
analyses were important to address. the second research question as

we can see later.

The frequencies of the phonological processes used by the children
without cleft and those with cleft were identified, then both sets of data

were compared for each process.

The patterns of processes used by the two groups were also
examined in order to identify if the children with cleft palate employ

any atypical processes.
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Identification of thé procésses used by the children whether normal or -
with cleft palate will explain how an error had been formed. A
* process analysis will not give information regarding the effect of these
errors on speech contrastivity and hence on the intelligibility on
speech necessary for effective éommuhiéation. The contrastive

analysis will therefore answer the third research question on Page 53.

Thg contrastive analysis for the subjects and controls was employed
to detect loss of contrast between the children’s systems of phones*
and the adult system of phonemes in order judge intelligibility of their
speech with particular reference to the Arabic language (See Figure

4).

* The phones were defined by Grunwell, (1987) page 48 as: “a
segment - sized unit” this refers specifically to the realisation of the

child’'s own system.
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Figure 4 : Exahple of the Sheet Designed for Analysis of
Constrastive Phonological Analyses
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CHAPTER 5
RESULTS

5. RESULTS
The data collected from both groups was tabulated for the purpose of

analysis.

There is general agreement regarding the importance of the phonetic
assessment as a procedure in the evaluation of an individual’'s speech
production. But information regarding the pattern of usage of the different—-
types of sounds in spoken language is essential for the evaluation of
children with pronounciation probiems and this can be assessed by using a
phonological assessment. Grunwell (1988) stresses the importance of using
both phonetic and phonological asseésment to study the speech of children
with cleft lip and palate. The inadequacies of a deficient phonetic
mechanism may have impact upon the nature of the knowledge acquired at

the phonological level.

In view of the previous information, a phonetic as well as phonological
assessment will be adopted in analysing the data collected in this study. For
the purpose of the analysis there are two groups - Subjects (children with
cleft palate with or without cleft lip), and Controls (normal childreh without
cleft). Tables were compiled for a range of analyses for each individual in

these two groups.
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The complete tables will be presented in text for Subject One. The full |
details for the remaining subjects may be found in'the'Appendix. However,

" summaries of the main trends will be presented here.

Each of the two main grbups is further sub-divided according to age levels.

This permits intra-group as well as inter-group comparisons.
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5.1 Phonetic_Analysis
In the phonetic analysis the sounds actually produced by the subjects and

controls will be described and classified regardiess of whether they are used
correctly to signal phonological contrasts. The following phonetic resuits

address the first research question.

5.1.1 The General Phonetic Inventories

This is a descriptive framework where all the different types of sounds that
can be produced by the children (regardless of their position in words or
syllables and whether they have been used correctly or not) will be recorded
according to the pla'ce and manner ‘61‘ é‘rticulation. 'i‘his may give an

indication of the nature of the child's speech disorder (Grunwell, 1993b).

A. Subjects’ Intra-Group Analyses

Table 11 presents the general phonetic inventory for Subject 1.

The inventories of the eight subjects from the different age levels have
similarities in that they contained the sounds [ m, n, b, f, ©, w, |, j) plus three

[+ back] sounds [ 2, x, h.

"There were also similarities across subjects in the absence of [ ,% ’ a,5 )|

from their inventories.
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Table 11 : General Phonetic Inventory : Subject 1

Labial | Dental }Alveolar Palataq Velag§ Uwular ?haryngeal Glottai
PN ISP FIVE S S T N -
Nasal m | n - '
Plosive b t d kg |q 2
Fricative f s9 X . “
i
I
Trill ' r
|
1
Approximant | (w) | I ()] :
|
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The inventories of most of the subjects contained [r.d € .k g ﬁ]. Five of the.
subjects could pronounce [ t, j . 3 . q.,] and four had [4 , ¥" ] in their
.inventories. Finally, at least two of the subjects produced [s, 2].

The relation between the emergence 6f consbhant articulation and the
developmental age-of-the-subjects aliows for some predictions. Some
consonants like [ﬁ £. %, 4] were absent from the inventories of the
subjects in the 3.3 - 3.9 year age group, but ['f\. b ] appeared later in the
inventories of fhe subjects in the 4.3 - 4.9 age group and[ ¥, t ]from

five years.

No clear pattern of consonant emergence could be seenfor [t,d, k, g. q I

5 , '] as they were present in the inventories of_pne subject from the
youngest group, but inconsistent through the other é’ge levels. This will
become clearer by compairson with the controls in the next section of

analysis.

B. Inter-Group Analyses

The inventories of both the subjects and the controls contained Nasals,
Glides, Liquids, the Fricatives [ f, h] and the Plosives [ b, 2]. The Fricative

[ © ] was not present in the controls’ inventories until the age of five years,
but it was avilable in the inventories of all the subjects from the age of three

years.
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Also, the phonetic inventories of all the controls had included [t, d 4, s, 2, k, g, -
%, € ). Two of the controls had [#] and four had [ g ]..- The controls, unlike
the eubjects showed a good phonetic development even with this limited
sample size. For example [?u S . tdk+s, 2] were present in the controls'

inventories from the age of three years and contmued whereas they
appeared in the subjects’ inventories from the age of four years for [1’1 , $ ]
and five years for [ s, z,4]. Also the consbnants[ﬁ ’ &, X ) ‘3 ] which
were absent in the subjects’ inventories, were present in the inventories of
the oont}ols from four years for | &', % and from five years for | ] > %]. The
sound [ q ] had no pattern of emergence ie the subjects' inventories but in
the controls it was clear that it emerged around the age of five years as it

started in that age group and was then used continuously throughout.
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5.1.2 The Slze of the Consonant inventories

A. Subjects’ Intra-Group Analyses

Table 12 presents the number of consonants in both groups of children (CP -
and NC) at all four age stages. It can be seen that the number of consonants
produced by the subjects does not vary in relation to incfeasihg age of the

subjects.

B. Inter-Group Analyses

From Table 12 comparison of the size of tﬁe consonants inventories for the
two groups (CP and NC) can be made. The number of consonants
produced by subjects ranged from 14 to 25 (median = 19) compared to the

number produced by controls, ranging from 19 to 28 (median = 27).

Tables 13 and 14 provide additional information concerning the absolute
and proportional occurrence of the different consonants according to the
manner of production for the two groups (subjects and controls).
Examination of this Table indicates that 33% of the subjects’ consonants
were classified as Fricatives, 30% were Stops, 18.9% were Liquids and
Glides, 12.9% were Nasals and 4.9% were for sounds that had been
omitted. On the other hand, the same examination carried out for controlé
indicates that they have the same order of preference as 33.9% were for
Fricatives, 31.5% for Stops, 21.6% for Liquids and Glides, 13.2% for Nasals
and only 0.07% for omitted sounds.
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Table 12 :

Summary of the Consonants Used and Their Total

Mumber for Normal Children and Children with

CleIt Palate .
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Table 13 : Summary of Absolute and Proportional Occurrence

of Inventory Consonants by Manner of Articulation
for Children with Cleft Palate

P . ‘ . Liquid/
. Plosive Fricative ~ Nasal  Glide Total

17
pibjtidik g %a'g"Zfi[‘e.’s_sﬁLg_I_j x&%;_;[x?l_ Sh l_n_»_r!‘r]; 1|j|om
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14i0 0| of 42315 0] 0 0 8| 7| 4 0j 0f q 3 417 0 0l 0| 4 5| 512/ 92 410| § 13

5!0113; 4 8 4 l30ﬁ1012120003417000 2 4| 6/ 513; 9( 0| 4)10[1§ 7

6{0112| 3 6[5| 1| 40 1814/ §0[ 6] 5 34 90004’464“13912 4l10f § 11

F-3

710012 1]14{ 0f 1 0] 0[ 0!53{ 5{ 4 O O] 4 O Of 8 O[ O O] 2| 4 5| 5/12]1213 4]105

=

8|0[12| 412| 4| 1 4| 0] 4| 812/11 O O[ 6| J 4] 9| 0! O O] 3| 4 6/ 5{1310/0 4!265

To | 0{93[24]54{55[27(11] 0j25*1 7768 0| 6l11:1520*2| O] O Of11 4|34 77*376[77,3294/50 69 | 1368 i

To by
Marner 424 444 178 | 23 1299
th:ummce 3 ' 2.6 13 18.5 5
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Table 14 : Summary of Absolute and Proportional Occurrence

of Inventory Consonants by Manner of Articulation
for Children without Cleft Palate

l o !
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5.1.3 Correspondence Matrices

By comparing a child's speech with adult speech, patterns of substitution can
be determined and a general phondiogical process may be easily identified
(Lynch, Fox and Brookshire, 1983). | |

This framework illustrétes the consonants produced by each child for all'
word positions - initial, medial and final. Tables 156. b and c are samples of
Subject 1's correspondence matrices. The cells on the point where térget
~ and realisation intersect contain the number of correct production of each
consonants which the other cells indicate the frequency of each specific
error in that phoneme. Also, the horizontal indicate the target sounds and
the verticle indicate the child realisations on one end and tﬁe total number of
frequencies for each consonant realised by the child whether it was correct

or not on the other end.

The presentation of the matrices will take place by analysing the different
positions of the consonants in the word,-also relating this to the different age

levels.

A. Subjects’ Intra-Group Analyses

As indicated earlier the analysis of the matrices in relation to the different
age groups considers the diffe(ent position of the consonants in the word.
“When a child does not realise the target sound correctly (either by

substitution or omission) this is considered as an error. The error rate is
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Table 15a : Correspondence Matrices For Subject One

Word Final Positlon
Target Sounds
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Correspondence Matrices For Subject One

Word Final Position

Table 15b

Target Sounds
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Table 15¢ : Correspondence Matrices For Subject One

Word Final Position

Target Sounds
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calculated by relating the number of incorrect realisations of a specific target
to the total number of times that target has been produced (correctly or
incorrectly). The most common errors for the target consonants in all word
position were in relationto / &, ad 2 % ,“6 /. The error rate for their realisatioh
was 100%. ' -

(i) Word Initial Position

Seven of the subjects had problems with the consonant / s /; and six with
/z 1. Five subjects had problems with 4: q, ©/, four with /t/, three with
133 /8, r/and wowith /d, k b, € /.

None of these errors showed a clear relation to the subjects’ ages except
may be for/ £, + / which occurred only in the youngest age group. Most of
the errors were of substitution. Omissions were for/b, 2, m, n,“€ /but only

once for two of the subjects.

The consistency in the substition errors of the consonant was noticed in the
caseof /8, h, £ /where [ x]was substituted for /5 /,{h] for /% / and ——
[2]for/ & 1. :

Other consonants had no consistency in their substitutions, as seen in Table

16.
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Table 16 : Summary of the Errors for Different Target

Consonants In the Three Positions In the Word

Target Sounds

.S -
u Position :
b inte | t|d|klqltld|frle|y|s]z]|31F{3]n]|r
| Word .
e k h|git]d t |d|z2|2|2|dlq|f |2
c Yord 2lnl2]2|x]« k |gle|o|[e|2]x |8 2
t Initial x|q|q 2 18] x}x h X
s’ hlz2|f h | hlhln n
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2 1k |k |kl xlkje]| 1
e ord 9 ) . Q|9
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(ii) Within Word Position

Seven subjects had errorson /s, z /; sixon /t, 5" /; five on /q -t /. fouron/d/,
threeon /6, |, 3. £, 1/ Only two had problems with /% 7 and one with
1f, ml. -

Like the word-initial consonants there was no clear association between age
and distribution of errors except for /£, b 7 whichwas a problem only for the

youngest group.

The substitution errors are still a common error for the target sounds in this
position but inconsistently, as presented in Table 16, except for the following
151> [x),/h/>[h]and/£/> [ 2 ]. Another type of error for the target

sound in this position was omission which occurred with /q , ©, X, %,b/

(i)  Word-Final Position

In this position omission was a noticed error for / k, d, ¥ 4.1 1 n g g 3/
Seyen subjects had problems with / r /; six with Iq 4 2z, d/, four with /k /and
three with /h, ©, |, 3 . 11. Only two subjects had errors with h, €. nt.
There is no consistency in the substitutions used for these sounds -except for
1%, ‘Fl, ‘£ /which have been substituted by [ x, h, 2]. The other substitutions
can be seen in Table 16. None of the final consonant errors show a relation

to a special age group.
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B. Inter-Group Analyses

Comparison of the data from the controls' correspéndence matrices with that.
of the subjects showed a difference between therin. both in the correct and
incorrect realisations. Controls had fewer incorreét realisations in
.comparison with subjects (11 incorrect realisations of control v 25 for
subjects ) and more correct realisations (31% for controls v 63.4% for
subjects). The percentage correct realisations of Stops was 89.7% for
control against 62% for subjects, and for Fricatives was 83.7% for control

against 50.6% for subjects.

Similar to the subjects, the error rate for the incorrect realisation of some
target sound in the controls was also 100%, for example / 3 had a
potential occurrence of two and in all the occurrences it was incorrectly

realised. The error types being substitution and omission.

All the different age groups in the subjects had errors in their realisation. On
the other hand, the errors in the control group were only in the two youngest
age groups and no errors were noticed in the realisation of the controls age

groups 5 and 6 years.

The target sounds which were incorrectly realised in the four youngest
controls were as follows : Iq_ , ©, S %/ for four controls; I,dﬁj‘,} x,'!", 5

for two of them; and /b / in one control only.
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There was inconsistency in the incorrect realisations of target sound by the .
subjects, but in the above controls the incorrect realisations were consistent
~ and as follows - [t] was substituted for /@ /; [d]for/ 3, d’/ [g] for / q./,
[s]for/f:‘gl [z]for/ 3 1, [h] for Ix/; [ & ] tor/¥'and[p]for /b/.
With regard to the target sound / % 1 its realisation in the above four
youngest controls was as follows - ..—.... .. .o o T

- in the 3 year age group it was realised with [ z ] in word initial position

and with [ d ] in word medial position.
- in the 4 year age group it was realised with [ ] in word initial position

and with [3’] in word medial position.

In both of the controls of three year age group, errors in reélisation of target
sounds were seen with / 3 f ’ 3 9 X )% 5 &iout not in the four year age
group, whereas the errors with Iq_, e 3, %% / were alsd”seen in the four year
old controls and seemed to disappear before five years of age. Only control
number two of the three year age group had errors in realising the target
sound / b / and one omission of target / d / in word initial position. Controls
had correct realisation of Nasals and Glides in the different positions of the

word, in contrast to subjects who had errors in their realisation.
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5.1.4 Phonetic Distribution

This is an analysis in terms of traditional phonetic categories of manner of
articulation of the range of different singleton consonants used in-a child's
spoken language and their occurrence and distribution across the different
positions in the syliable structure - syllab|e initiél Qord initial; syllable initial
within word; syllable final word final: (SIWI, SFWW, SIWW, SFWF). There
will be no reference to the adult target pronunciation at this stage, nor a
concern with the contrastive functions of the different consonants. The

presentation aims to show the phonetic patterns habitually used by the child.

A. _.St}biect Intra-Group Analysis
Table 17 represents the phonetic distribution of the subjects’ consonants

according to the manner of production across the different age groups.

Inspection of the table reveals a moderate restriction with the usage of
Plosives and Fricatives in all the different position of the syllable which

shows no particular changes across the four age groups.

Also, there was no major difference in the number of the consonants across'
the three positions in the syllable in subjects of the same age. This was

seen across the four age groups.

Regarding Nasals, Liquids and Glides, there were no restrictions on their

usage in all positions across all age groups except for two subjects.
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Table 17 : Phonetic Distribution In Term of Manner of
Production of Children with Cleft Palate

Syllable and Word Position
. Sound
Subjects Class
shr /ST W
1 Nasal mn mn mn
Stops btdkggqg? btdkgq? btdkg?
Fricatives fel3xh fOo)3xh fe{3x
Liquid/Glides wrlj wrlj rlj
2 Nasal m mn mn
Stops bkq? bkq? bk ?
Fricatives fOxh fOxh féxh
R T Liquid/Glides wrlj wrlj rdld ..
3 Nasal mn mn mn
Stops b? b2 b2
Fricatives fOxhih fOxhh foexht
Liquid/Glides wrlj wrjlj rlj
4 Nasal m ) mn mn
Stops bdkg2 bkg2 bkg?
Fricatives f@iixhy h | fB8i3xhh fizxhs
Liquid/Glides wrlj wrlj rlj
5 Nasal mn mn mn
Stops btdkqtz? btdggqt bdkq?
Fricatives fFOSehih fBjyzxhh fejj xh$
Liquid/Glides wlj wlj’ 13J
6 Nasal mn mn mn
Stops btdkgt? btdkqt  |bdk
Fricatives foszf3xthsh [ fBszj3x% hih |fBz]3 xhS
Liquid/Glides wrlj wrlj rlj
7 Nasal mn mn mn
Stops bdg2 btd2 bd2
Fricatives fxrhy h fex¥ hS h |[fxh(
Liquid/Glides wrlj wrlj rlj
8 Nasal mn v mn mn
Stops btdkgqt 2| btdqt bdkqt
Fricatives fOz{;5xyhin fOz{3x7 hih|fozis xhS
Liquid/Glides wlj wlj 135

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia

Page 102



B. Inter-Group Analyses

In comparing the subjects to the controls, it was clear that controls had no
restfidion in the use of different consonants across the positions in the
syllable. Similar to subjects the distribution of Stops, Nasals, Liquids and
Glides was similar in the different positibns in fhé syllable across different

age groups (See Table 18).

In the controls, unlike the subjects, Fricatives showed increase in number

with age.
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Table 18

: Phonetic Distribution in Term of Manner of

Production of Children without Cleft Palate

Syllable and Word Position

Cont Sound
FS Class
SIWI SF/SIWd W
1 mn mn mn .
b btdkglz btdgl btdkgl
Fricatives fszh&h fszh i h fszh
Liquid/Glides (wr 1) wrlj wrlj
2 Nasal mn mn mn
Stops ptdkgt? ptdgt ptdkgt
Fricatives fsztitL h fszhy h fszhti
Liquid/Glides [wr 1] wrlj) rlj
3 Nasal mn mn mn .
Stops btdkgtd 7 |btdkgtd btdkgt:
Fricatives fsz {3 x¥5hih|fszj3xz35hih fzjj x$ ho
Liguid/Glides |wr1j wrlj rlj
4 Nasal mn mn ! mn
Stops btdkgtd ¢ [btdgtd  |btdkgtd
Fricatives fszj3 x¥ShS hifszf3x#ani h [f2{3xSh ¢
Liquid/Glides |wr 1) wrlj rlj
5 Nasal mn mn mn
Stops btdkqtd 2z [btdqtd bdkqtd
Fricatives By s 2j S xYDhih| fBiszjs xeshih | fAz[3 x$hl
Liquid/Glides [wrlj wrlj rlj
6 Nasal mn iy mn . mn .
Stops btdkqtd 2 |btdqtd bdkqtd
Fricatives 03 szfrxs3hih| Mrszy sxc53hin  fOzf3 x& N
Liquid/Glides wrlj wrlj rlj
7 Nasal mn mn mn )
Stops btdkqtd 2 [btdqtd _|bdkaet I
Fricatives fosszf 5 x¥sdhih| B3szfj xxsdhin FOzf3x S n i
Liquid/Glides |[wr 1 j wrlj rlj
8 Nasal mn mn mn o
Stops btdkqtd 2 [btdqtd bdk?*- <
Fricatives 8352 3 xpsthih| fBisz)3 xT<Shin fOz [ 3x5 RS
Liquid/Glides [wr 1) wrlj rlj
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5.2. Phonological Analysis
The Phonological Assessment of Child Speech PACS or framework

(Grimwell, 1985) is a comprehensive assessment which indudes a variety of
specific procedures designed to elucidate the data from diff‘erent

perspectives (Grunwell, 1988, Grunwell and Russell, 1988).

Also, it identifies the phonetic relationships dnderpinning' phonological
contrasts to form a hypothesis related to the articulatory constraints on the
sound system (Howard, 1993; Grunwell, Yavas, Russell and LeMaistre,

1988). Phonological analyses of the speech data collected were therefore

drawn from PACS.

The procedures selected were a contrastive analysis of phones used,
syllable initial word intially (SIWI); syllable final within word (SFWW); syllable
initial within word (SIWW) and syllable final word final (SFWF) and an
"analysis of the phonological simplifying processes operéting in the

children’s speech.

5.2.1 Analysis of Phonological Simplitying Processes

The. phonological processes represent descriptions of children's
simplification of adult sounds, grouping individual changes into general
patterns thus providing more explanatory description of development. .In

reality, the full range of possible processes is not known (Ingram, 1981). As
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stated on Page 53 the phonological processes used in the English literature
in analysing normal or disordered phonological development will be used in
this study. -

Processes identified in the literature for analysing English cleft palate
'speech will be used also for analyging Arabic speaking children with cleft
palate as it was found that the active coping strategies in cleft palate
speakers are universal and related to the organic condition (Brondsted,

Grunwell, Henningsson, Jansonius, Karling, Meijer, Ordmg, Sell, Vermelj-

Zlevennk and Wyatt, 1994).

. The processes used were:- .
A As used in normal phonological development:
1. Palatal Fronting : A palatal fricative is produced at a more
forward place of articulation: |

/tara:fal a2, (Butterfly) > [fara:sa]

2. Velar Fronting : An alveolar consonant is substituted for a velar
/kita:b/ < \2) (book) > [tita:b)

3. Uwular Fronting : An alveolar or velar consonant is substituted
for a uvular:
Iqita:r/ s (train) > [dita:r]
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4 Stopping : Stops are substituted for the fricatives:
I3ama|l J.P. (camel) > [damal]

5. Context Sensitive Voicing : A voiced consonant replaces a
voiceless consonant or vice versa:

IZazraq‘l JJ.S\(blue) > [2asraq]

6. Liquid Simplification : Glides or vowels are substituted for
liquids:
/3arf/ % (envelope) > [Bajf]

7. Final Consonant Deletion : The final consonant is deleted:
Ita:r! 2L (at) > [fa:])

8. Frication : A fricative is substituted for a stop, liquid or glide:

/rumma:n/ &\, (pomegranate) > (fumma:n]

9. Assimilation :_bne consonant becomes similar to anothier
consonant in thé word in the same place of articulation:
/q idir/ =43 (pan) > [didir]

10. Cluster Reduction : One member of a consonant cluster is
deleted:

18al3/ écl:(ioe) > [Bal]
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11.  Cluster Simplification : when a process other than reduction
applies to one member of a consonant cluster. it may include
() Cluster with Liquid Simplification : Glides or vowels are
. ;ubstituted for the qudid membér of the cluster:
/%a Y < % (envelope) > [Faijt]

' (i)  Cluster with epenthesis : A vowel is added between the

two consonants of the cluster:
1fams/ ¢ (sun) > [famas]
(iii)  Cluster with consonant simplification: One member of :
the cluster is changed: '

Ixamsa/=«_2(five) > [xam®Ba]

12.  Dedentalisation : When an alveolar is substituted for a dental
consonant: .
/Bahabl Cd3 (gold) >[zahab]or [dahab)]
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Processes found to be used by phonological disordered children and -

specifically attested in cleft palate children:

1.

Initial Consonant Deletion : The initial consonant in a word is
deleted: ' o
/q_i+a: rl > “e.‘s(tfain) > f-t a:r
Glottal Replacement : A glottal stop is substituted for another
consonant: |
Hablal eld (dum) > [2abla]

Backing : The sound is produced with a more Bgékward place
of articulation such as velarisation, uvularisation, pharyngeal-
isation or glottalisation:
Mabla/ =« (drum) > [qabla]
Ixaru:f/ s> (sheep) > [haru:f]
Isamaka / ai— (fish) > [hama2a]

“Dentalisation : Dental realisation of alveolar stops or fricatives:

/I?asad/ 3—1 (lion) > [2a6ad]

Depharyngealisation : Used mainly with the emphatic set
where the secondary articulation is missed:
Ixet! S o (thread) > [xef]
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6. Labialisation : A Labial realisation of other consonants:

InaZ&a:ras/fii(eyeglass) > [naffa:ra)

7. Metathesis : The transposition and the sequehoe alteration of
consonants within a word:
idutda £/ éau.'-,'o(frog) > [a’uﬁfad]
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The following results will address the second research question.

A. Subjects’ Intra-Group Analyses _

The subjects in this analysis varied in their use of certain phonological
processes, but none of them used the procééses of Velar Fronting,
Dedentalisation or Pharyngealisation. There was only one instance of
Palatal Fronting or Cluster with Epenthesis. Table 19 presents the mean
percentage occurrence among the eight subjects, of the twenty four
processes tabulated in this study The most common phonologucal process
found among this group of subjects was Cluster S:mpllfscatlon Fmal
Consonant Deletion and Backmg in the form of velarisation were other
frequently occurring processes among these subjects, ranging in occurrenice

from 2% to 26.5% and 2% to 26.7% of possible context, respectively. The

process of Context Sensitive Voicing was also common ‘and used by all the - ." -

subject in the frequency of occurrence ranging from 3.9% to 20%

Two processes were used by several of the subjects with similar frequency
of occurrence, ranging from 0.6% to 15/15.3%. These were Glottal

Replacement and Dentalisation.

The processes of Liquid Simplification, Depharyngealisation, Cluster with
Liquid Simplification and Backing by uvularisation were seen in three
subjects with their frequency ranging from 4% to 5.2%; 7.1% to 42.9%; 33%
to 106% and 0.6% to 5.2% respectively.
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Table 19 :The Mean Percentage Occurrence. of Indlvidual
Process Usage for the Chiidren with Cleft Palate

Subjects

Process - ot 2 b3 45 8 7 108 | Mean !
; i ) : : : ' :Overall !
t ; i i ) l i i | !
f A D i Do
iPalatat Fronting } u ; 0 i 0 i 256 ! f ! 0 ; 0 0 ; i6 !
:Velar}'roming N N N I
i H 1 ! i H ' i | '
iUvular Fronting DU ! (U 1 I T A
'Stopping P 309{364; 0 | 20 | @ I 1S i 164 55 139 ;
! .. . ! i ! 1 ! H
iCuntext Sensitive : i | ; | i s ; | :
! Voicing Pazel 2 LasTions) s b9 2si 39! 108
: , : : i 4 ! : i
ILiquid Simplification | 0 {0 { a { 0 | 4 | 0 i 521 13
T i : | ) i ! j
i[nitial Consonant | ! i i i ' i |
| Deletion 0l 48 bosst. ol o to0 niol4
ifinal Consonant Deletion | 12} 2657 20§ 10 14 ; 20 1w! 2 145 ;
{Frication 00 4] 0 a5 iuel 0 fas] T
;GloualReplacement ITio9 b e 06 ' 06 . 153 06 38
‘Backing ; ' ; ! ! A ; ;
. - Velarisation o 8 13 1 531 267) ST 2 2 27 S
, - Uvularisation 19t 527 0D 0 boe 0 0 1
i - Gloutalisation P2t ; 21 { 27 0 07 0" ;161 0 5
' 1 : 1 .
{Assimilation i0s | 3 = 52) 0 0 08 : Q@ 1 D 12 .
!Dentalisation A I 5 27 05 06 ; N | 33 41
i Dedentatisation Peo o 104 ol 81t of 0 0 |
EPharyngealisalion oo | 0 0 5 0 0 | o a !
! i i i . i i
‘Depharyvngealisation 1429 & 0 : o weEod o0 71t 429 115
: Labialisatioa Ppi o0 s 25 | 381 25| 13i
Metathesis o Lo |0 0| 08| 06 0.2
Cluster Reduction L 7Tt {081 o | 77 76l 77| ol w0s
Cluster Simplification | |
With Epenthesis P 0§ ] | 0 | 308 0 0 39
- 1With LiquidSimplificatior! 0 !0 ) 0 | 100 0 ! 33 ! 100 29.1
iWith Consonants i i I | i :
I Simplification 135! 462 385; 6151 30s8] 75 615 23] 385
| { i
{ N |

N.B. Percentages refer to the incidences in which the process
was used in relation to the number of potential contexts for
such usage.
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Initial Consonant Deletions were observéd only between 4.8% and 6.5% of

the time among two subjects only.

\

In Table 20 the number reflects how often a child used a brooéss relative to
the potential number of times it could héve bee'n.used. - All processes had
multiple opportunities to occur. This table presents the frequency of
occurrence of total error, indicating a difference between the youngest age
group and the oldest, with 115 errors for the three year age group, but 68 for

the six year age group.
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Table 20 : The Frequency of Occurrence of Phonologlcal

Processes and the Phonological Processess Across
the Ditferent Age Groups ot Subjects

i Putential | 3year ILﬂ'ear i Svear svear ' % of Towal

i Process §Frequency: : _ _ ' ' : ' Respon sed
3 i of 01 {2 314155 7 8 iakrror :
! '0ccurrence! ! i i o ;
L ! I [ H | P !
] i i i ] ' ‘ . H |
!Patawal Fronting Y ot o jor2iole e fug 38
IWeiar Fronting T o Jolofoia.afe! :
I i i . Pl i
|Uvular Fronung Lo isdwreleleiste ol
iStopping . 17 20 !-) SRR P19t 139
{Coatest Sensitive ' | l b 5
i Voicing . 18y : 0 131 129518 112 - 14 4 5 s
LiquidSimplification 1 25 1@ P Jeie diocr-iz]oaz
!1nitial Consonant : : ! ; v
i Deletion L E R L U te |
{Final Censonantbeleticni € s 13 110! 5178 ©S Pl i 146
\Frication T ‘ ot Jisiel2ls RS
1 M 1] 1 . * E
iGiotal Replacement | 163 i 6 {15 |0 tlii o230, 38
{ ! : i : i H . H i
:Backing : . : i | ‘ i
!'- Velarisaticn Poase b9 120 s 40 t13 33 4 $3 i
i - Uvularisauon i 154 P i s jereioir o0l 1o
! - Gloualisation L S A S I A I R B X B 5
| Assimilation Po153 Pl g s istolo : Lo ioj 12 i
!Demalisauon LIS IR l's i $l1pw.uis 41!
I Dedentalisation P to i ltalalojoe ol v
{Pharyngealisation oo to gy o tol ojolot oo 0 :
\Depharyngealisation | ] HF) l 00 0 0{ ¢ 1 . 5 15 ¢
ELahxahsation i i o i 5] 31w 4! 6 Ui 4 1.3 :
|Metathesis s b b v ol op o)1 1o 02 !
t . 1 3 ]
i i i co ;
! : ! v i
iCluster Reduction P13 3 48 of 1f i 1io0 106 |
{Cluster Simplification | | ! |
iWith Epenthesis I & A vl of of of 42 09 39 |
{With Liquid Simplifcation A ey ol o 30, 131 201 |
+With Consonants i i o !
! Simplification S & I 51 3] 8| 41 1,8 :3: 385 i
i : . i :
g i - i
i TOTAL ERROR 93 137|127 93161 52:84 952
: : f
{Mean of Total Error by Age Group i 115 110 565 + o%
! 10 « Score Zero) :
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B. InterfGroup Phonologiclal Processes Analysis

Table 21 presents the mean for total percentage occurrence of the
phohological processes across the different age groups for the subjects and
the controls. There was no particular pattern for differénceé across age
groups as they were similar in the subjécts. Wﬁereas the mean for total
instances of processes used by the contrbls were showing a decreasing

manner with age.

By comparing Table 20 and Table 22 representing the frequency of
occurrence of phonological process among subjects and controls some

observations can be made.

As indicated for the subjects there was no great difference in the means
regarding the frequency of occurrence of the phonological processes in
relation to the different age groups. This is true for total use of processes as

well as within individual processes.

In the controls, on the other hand, there was a difference between the
frequency of the different phonological processes as a whole; i.e. the total
error varied across tﬁe different age groups. The mean of total error for the
three year age group was 45.5 compared to 17 in the four year age group.
By looking into each process across.the different age groups it was found

that processes occurred in the two youngest age groups only.
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Table 21 : Mean for Total Instances of Procéss Usage for Cieft
and Non-Cleft Chilidren by Age

3 year olds 4 year olds 5 year olds 6 year olds
CP NC CcpP NC CcP NC cP NC

No=2 | No=2 | No=2 | No=2 | No=2 | No=2 | No=2 | No=2

Mean | 6.5 2.6 6.2 0.9 3.2 0 38 0

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia

Page 116



Table 22 : The Frequency of Occurrence of Phonological '
Processes and the Phonological Processess Across
the Different Age Groups ot Controls '

i " | Potential i i ! o L !
! Frequency! lyear | 4year | Svear:' svear ! % of Tolal:
i Process i oof : i — i Responses
E Dccurrencd 1} 2 | 3] 415|617 |8 !inError -
L L ) - : - :
] t H ) i M i * °
|Palatal Fronting 47 bst s fuiolalatnlor 24 -
] H ¢ H : ] :
|Velar Fronting 1 ol o iaiof ol aiogl 61 U
ilivularfronting 5 515 ! SE 510l o' i AR R
IStopping 55 1wl jpef ol eiedol e
!Contest Sensitive i Loy b :
i Voicing : 155 ) ! 14 ; oi 0 l0join 0 11
ELiquidSimplificmion i 29 Q : (UM 0? [UNI [zf Diu i 0
‘Initial Consonant b oL b
| Deletion ' 52 LI N ; o iola o iai 003
:Final(‘nnsonanl Deletion @ 49 a : VR (I ; Biv-0 : (Ul
i ] * ]
IFrication Ioaq ot joioieiolo ol
éGlotulReplacemeut b sz | . 0 | 0I D! ol oo ! 0
! . i ! ! l ! | i ! :
iBacking I i : (N R T
i - Velarisation Po150 Folbo tolodboin, o gl 0
z-livularisation i 54 P04 0inieinsy {0, 0
1 1 H . '
| - Gloalisation | 143 pe 1o jo ' tirolato Lo 0
i \ o : H
| Assimilation ! 155 il I T I I U o oy
{Dentatisation P10 e p 0 foloiotoio o0l 0
| Dedenuatisation Pu bbb rjeleinde: 22
i ! !
Pharyngealisation &9 % § 100 ! i ot 0 l 0 29
] ] $ i . H
!Depharyngealisation P4 SR S A DO I N BN O B O 125
,Labialisation 1130 0l olol ofwjojo0io 0
| Metathesis 155 a i ool oyoyniaa DR
: 1 1
] i
Cluster Reduction - 13 0 o) of o] 6jo0jo]oO 0o
Cluster Simplification i |
With Epenthesis 13 0 o|o{ ojojo!olo: 0 !
With Liquid Simplification] = 3 0 ol ol o1t oj o 0} i U
i With Consonants : i
: Simplifiction 13 0 olol ol olojojo [
i ' ] b
1 4
TOTAL ERROR 37 4017 17)0 0j0 0
!
Mean of Total Error by Age Group 4“3 17 01 o
! {0 = Score Zero) |
| W— e }
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The subjects and the two youngest control groups shared the usage of some
processes such as Palatal Fronting, Uvular Fronting, Stopping, Assimilation
and Depharyngealisation. Chapman (1993) had found that it a process was
found in the speech of the children with cleft bélate. it was usually also
present in the speech of at least one child from her non cleft group. In this
study it was found that Control 2 shares the processes of Context Sensitive
Voicing and Initial Consonant Deletion with the subjects. This finding
agreed witﬁ what Chapman (1993) found. The percentage of total error was
similar for both groups for the shared processes except in the process of
Uwvular and Palatal Fronting which was noted more in the speech of the
controls (50% and 21.4% in controls in comparison to 25% and 3.6% in
subjects) for each of the two processes respectively. In the opposite, Context
Sensitive Voicing was noticed more in subjects (10.8% in subject compared

to 1% in controls).

There were processes used by controls and not by subjects; these were
Dedentalisation and Pharyngealisation. However, some processes were

attested in the subjects’ data but not the controls, for example; Liquid
Simpilification, Final Consonant Deletion, Frication, Glottal Replacement, the
three different types of Backing, Dentalisation, Labialisation, Metathesis and

the processes related to Clusters.

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia

Page 118



The majority of the errors used by the subjects were changes which altered
the basic structure -of the words, for example; Deletion and Glottal
Replacement, wheréas the processes used by cont_rols were mainly
substitution, for example; Fronting, Stopping. In the controls, as seen in
Table 23, it was noted that all the processes occurred in children below the

age of five. The diffe_rent types of Fronting were the commonest, for example; |
Uwular Fronting. They showed 50% of the overall mean percentage and,.
were used by four controls. Following these were Palatal Fronting with
21.4% in the youngest age group. Initial Consonant Deletion and Context
' Sensitive Voicing were used only by one control. Assimilation,
Pharyngealisation and Dedentalisation had a low frequency as they'had
0.2%, 1.2% and 2.2% respectively. Stopping was fbund in four controis with

9.5% and Depharyngealisation had a mean frequency of 12.5%.
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Table 23 : The Mean Percentage Occurrence of Individual
~ Process Usage for the Normal {(Non-Cleft) Children

[ Process L2 byl St 6! 7 ! 8 i Mean |
| i ; i | I | i Overall |
: ! ; S ! : : ]
' i : - ' | i | i ; i
{Palatal Fronting T isT il o oo el aa
iVelar Fronting v S : DI 0 0 ! ol 0
i i i ' }
MIvular Fronting (100 o lwe fwe |00 foa] s !
IStopping P rats s |o1s 0 0 @ P 0 95
: : i | i
|Context Sensitive o b ol e e ool el
" ! Vnicing o b ' |
Liquid Simplification  ; 0 ' 0 i o0 i ol o) 0o o} 0o, 8 |
By ! i : ! ' ! i i
t1nitial Consonant i ! : i i : : '
! Deletion o020 0! N T I L N 1 X ¥
:!Final Consonant Deletiva | D D0t ] . 0 00 0
‘Frication Y T R | R B | 0 ! | 0! o
I : I i ! { I ) P :
lGlonal Replacement L T A : 0 0! a
'Bac.kmg : ! ! ! i ! P ' :
i - Velarisation S| Y ISV | IO Y ) B S| O S I S| S
! - Uvularisaticn L I IS (- (I 1 2 S/ I Y ) B S| BN | B
{ - Gioualisation SR O SN SO | TSN § NOUE SN (O Y (NN NN NS N S B
i : i ! ; . ; ) !
1 Assimilation ‘ e : 0s II na! 06 ] 0 ! 0 : ] { 03 i
iDentalisation S B A 0 I b ool 0o 0 0
! Dedentalisation P9 f 9 oy eq 0ol o] aion 22
: .ot H )
Pharyageatisation (47 [ 47 0 ol ot ol ol 0y 12
gl)epharyngealisalion VNI 0 0 010 g ol 125&
{Labialisation U A B A A
§Memhesas S B B o b oed ol al o i
|Cluster Reduction | o 0 0 ol 01 0 o !
ICluster Simplification . ! ! ' !
'Wuh Epeathesis 0 {0 |0 0 0 0 0 0 0 |
WithLiquid Simptilication l o o o 0 0 0 0 0 0 |
With Consonant i i { I
| Simplification ' 0 1 0o ! 01 0 0 0 0 Df 0 i
5 S j i

N.B. Percentage refers to the instances In which the process
was used In relation to the number of potential contexts for
such usage.
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5.2.2 Analysis of Constrative Phonological System
For evaluating the communicative adequacy of the children’s pronunciation

patterns, analysis of each child’s own phonological system is needed in
order to ascertain which phonetically different consonants function to signal
differences in meaning, that is are contrastive. Contrastive assessment can
fulfil this aim by mapping the child’'s con'trastivé phones onto the adult
system of phonemes at different places in word and syliable structure. This
procedure is a simple graphic statement in a tabular format stating the
correspondences between the adult and child system. The results of this

analysis'will address the third research question.

A. Subjects’ Intra-Group Analyses

Figure 5 presents the Contrastive Analysis of Subject 1. Mapping the
subjects’ consonants system onto the adult consonant system at the different
position in word and syllable structure reveals that there are different

matches/mis-matches between the two systems.

The contrastive analysis of Subjects 2, 3, 4 and 7 shows a considerably
restricted consonant system with evidence of a Backing process operating
on most of the target phonemes, in all different positions in the word and
syllable structure. There was, however, relatively variation in the subjects'.
realisation for the errored target phonemes. The variability was mainly in the

realisation of /t, z,& , r /. Examples of this variability in the contrastive
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Figure 5 : Analysis of Contrastive Phonologlcél System for
Subject 1
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assessment of Subject 3 in SIWW position is that both [h] and [ 2] map on -
to adutt /t/.

In the four subjects mentioned above, there wés individual variation in the
errored realisation of target phonemes, fqi' examblé the adult target 1%/ was
realised differently by these subjects, so it was either realised with [h ], [ 2]
or [ k]. Also, in each subjects, realisations of target phonemes were
affected by position in the word and syllable structure, for example for
Subject 3 the adult target 18 1 was realised in SIWI position by [ h ], SIWW by
[ f] and was ommited at SFWF position.

Anéther observation is that one phoneme may be used to realise different

adult target for example [ h ] was used by Subject 3 as a realisation for / t, d,

© .s.2 3 .kq. %, d/inSIWI position and for realisation of /1, d, 3.q%,
¥/ in SIWW position and in SFWF position the same phone was used for

realisation of target sound / k / only.

The major communicative Inadequacy of these four subjects’ 'phonological .
systems' lies not only in the lack of contrasts, between the aduit and the
subject systems, but aiso in the use of one phoneme for realising more than

one target.

The considerable reduction in their systems lead to functional inadequacy in

terms of signalling meaning differences.
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For the rest of the subjects (1, 5, 6, and 8) the phonetic potential for aocurécy,

as indicated by their consonant systems, was quite considerable.

In Subjects 1 and 5, the potential was phonologically uséd at SIWI position
in structure maihly. However, there wés still-ar mis-match between their
realisations and the adult target (by using [ © or x ] as a realisation of some
consonants) in the four different positions in syllabic structure. In both these
subjects variability in realisation of some target sounds was seen in SIWW

position, for example: Subject 1 realised /t/with [k, t].

Subjects 6 and 8 showed that their phonetic systems were moving' towards
the adult pronunciation system. On the other hand, there was some
variability and mis-match in their realisations. The usage of processes like
Backing (velars were a realisation for alveolars) and Dentalisation or
Labialisation in their phonology were aspects of developmentally unusual

phonology.

B. Inter-Group Analysis of | Contrastive Systems

in the Controls, the oldest four (controls 5, 6, 7 and 8) showed an isomorphic
relationship between the units in the two systems. Thus they were using the
same system of contrasts as in the adult pronunciation system and signalling

all the meaning differences normally signalled in Arabic.
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The youngest four controls (1, 2, 3 and 4) had mostly normal patterns
. although they showed some loss of adult phonemic contrasts. Exa&\p!es of
loss of contrastivity in Control 1 and 2 were as follqws: | |

. [d]wastherealisationfor/d, & ¥/

. [z]wasthe realisation for /2, 3,%

This realisation was consistent in all SIWI, SFWW, SIWW and SFWF position
. in the syllable and word structure.
Controls 3 and 4 showed less mis-match such as the use of [ d ] for realising

the target/ 8/, [ g] for realising / q/and[t]with/ © /.

In all the four youngest controls the realisations we;e consistent with no
variation except for target / % / which was realised as follows:

- Controls 1 and 2 realised it in SIWI with [ z ] and with [ d ] in SF/SIWW
- Controls 3 and 4 realised it in SIWI with fe] and with | d ] for SF/SIWW

A similarity appeared to exist between all the subjects and the four youngest
controls-in terms of loss of phonological contrast. However, the systenis

were not actually similar.

In case of the subjects the loss of contrast was not always developmentally

normal as it could be the result of abnormal processes such as Backing.
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CHAPTER 6
DISCUSSION AND CONCLUSIONS

Many of the children with cleft palate vyyho participated in this study had
demonstrated relatively poorer overall speech than the non-cleft comparison
group (controls). This agrees with Grunwell, (1988); Grunwell and Russell,
(1988) and Grunwell and Dive, (1988). |

Comparison of the phonetic data for the two groups (as shown in Tables 12
to 14) indicated that the two groups demonstrated similarities as well as
differences. The two groups were relatively comparable with reference to
the type of consonants used in their inventories and the order of preference.
The inventories of both groups cpntainéd Fricatives, Stops, Liquid and -
Glides and Nasals with the same order of preference. The number of
consonants used by the non-cleft controls was more than that used by the
children with cleft palate, whereas the total number of absolute occurrence of
different consonants produced by the children without clefts and those with
clefts showed no great variation. By analysing the accuracy of production for.
thé different manner categories, it was found that the children with cleft
palate were less accurate in production of Fricatives and Plosives than their
non-cleft peers. (See Tables 15a-c and Appendices of Correspondence
Matrices for Subjects 2-8 and for Controls 1-4).
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From the literature review it was evidenced that Stops are usually early
developing sounds for children with intact structure. But they are likely to be
. difficult for many children with cletts because they require a build up of intra-
oral pressure (Powers, et al 1990). McWilliam etal (1996) had reported that
children with clefts had difficulties with .Fricativ.eé and Stops. In this study,
analysis of the consonant inventories of both groups according to the
manner of production had shown that difficulties were seen yvith Stops and
Fricatives in the children with clefts. The most obvious explanation is related
to the articulatory constraints imposed by the prior anatomic or physiologic
deviations associated with palatal clefting. But, a general delay in speech
sound acquisition as an explanation cannot be ignored. The information

supplied by these phonetic analyses has several explanations.

Firstly, the restriction in the phonetic repertoire found in the cleft palate
subjects can be explained by the difficulty in the articulation of the subjects

so they tend to articulate less well than the normal controls.

Secondly, the observations demonstrated in the results suggest that the
subjects we’re delayed when compared to their non-cleft peers, but
resembled the younger non-cleft children regarding the rate of their phonetic
development. (See Table 11 and Appendices of General Phonetic
Inventories for Subjects 2-8 and Controls 1-8). These findings were similar
to that published in the literature for English speaking children (Power et al,
1990; Lynch et al, 1983: Russell and Grunwell, 1993; McWilliam et al, 1990).
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Thirdly, the consonants which were most commonly misarticulated Sy the -
English speaking children with cleft palate were mainly those which were
a_rtiéulated at the alveolar place of articulation. Arabic phonetics is
charaterised by the presence of the emphatic set as a result of secondary
articulation, so there are more consonants whic.:h; have their articulation at
the alveolar place of articulation. As a result there are more consonants that
could be misarticulated by the Arabic speaking children with cleft palate.
This was identified in this study. (See Table 16 and Appendices of

Cormrrespondence Matrices for Subjects for more information).

Fourthly, the result of all types of phonetic analyses indicated that the range
of consonants used by most 6f the children with cleft palate were mainly
labial, pharyngeal and glottal. In the Arabic |anguagé, this restriction on the
type of consonant has a particularly adverse effect on the intelligibility of

speech of the children and leads to unsuccessful communication.

McWilliam et al (1990) had confirmed the high risk of disordered articulation
for children with clefts and at the same time highlighted the occurrence of
improvement with age especially in the production of Plosives and
Fricatives. In this siudy there was no marked improvement in the consonant
inventories of the cleft palate group with age, (See Tables 17 and 18). There
is no conclusive evidence of improvement with age for Plosiyes and
Fricatives as the findings across age levels for /, q, §. . H/are inconsistent.
But the sample size was small and confirmation of this factor requires

examination of a bigger sample size.
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In reference to Page 74, the different types of phonetic analysis has yielded
information that answered the first research question raised in Page 53. It
indicates that the cleft defect has an effect on the speech of Arabic speaking -
children by affecting their phonetic inventories and the relationships of the

sounds to each other.

From the analysis of the simplification processes of both the subjects and
controls groups it can be concluded that both groups of Arabic speaking
children, like the English speaking children with or without cleft, were
creative in their approaéh to the phonological system of language. The
subjects did not appear to follow a single path to the production of speech as
the controls did and did not all make the same errors or use the same
strategies. The Assimilation in the subjects could be considered to be a

delayed pattern as it was found in the controls until four years of age.

Differgnces between the two groups are best described in terms of their
differe;ut strategies for dealing with classes of phonemes, and the way in
which processes were applied. For example; the three year old controls,
together with all the subjects, did not produce the / d / target correctly. But,
the above controls maintained consistency for its realisation by applying thé
Depharyngealisation process only, whereas the cleft palate subjects applied
different processes for its realisation. Backing, Labialisation, Glottal
Replacement, as well as Depharyngealisation were the processes used by
the cleft palate subjects. (See Appendices of Phonological Process Analysis

and Data Collection Sheet for Subjects 1-8 and Controls 1-4).
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Chapman (1991) had found that children with cleft palate employed almost -
the same phonological processes as the non-cleft .children but for a
protrécted period of time. It has been suggested that it is their use of
phonological processes to simplify adult forms that is reéponéible for their
errors (McReynolds and Elbert, 1981, Grdnwell, igéa). An examination of

the pattern of processeé used by both groubs of children coincided with the
above findings, (See Table 21). The phonological processes used in this
study were drawn from the phonological processes used by the normal
English speaking children. This was built upon the premise that
phonological system development in children, regardless of their languages,
is universal. These universal phonological processes can be used by any
language in the world, Arabic being no exception. This could explain why
the phonological processes used in.the English language had been
successfully used in analysing the Arabic language in some aspects. But,
the Arabic language is not identical with the English language, so some
processes will be in one language and not in thé other, or have a different
use, (See Tables 19, 20, 22 and 23).. Assimilation could be used as an

example.

It was reported that Assimilation usqally has been dropped by most normal
children speaking English by three years of age (Stoel-Gammon and Dunn,
1985). In this study, Assimilation was found in the control group children
until four years of age, whereas it was found untit the age of five years in the

subjects.
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The Assimilation in the subjects could be considered to be a delayed paﬁern
as it was found in the controls until four years of age. The explanation givén
by Grunwell (1987) and Ingram (1976) is that Assimila_tion is a way of
avoiding difficult segments which occur in the earlier stagés of acquisition.
For the three year old controls this Assimilaiién was in the direction
pharyngealised --» non-pharyngealised (a' ufdaS-sdufdal isan example
from the Data Collection Sheets of Controls 1 and 2). Interestingly, although
Assimilation occurred also in the data for the four year old controls, the
direction was non-pharyngealised --» pharyngealised. (d ufdas -» duf
dafisan example from the Data Collection Sheet of Controls 3 and 4). It
appears that the four year olds were moving in the direction of the pattern

used by many Arabic speaking adults, where co-occurrence of pairs from the

emphatic set leads to non-pharyngealised -- - pharyngealised

Assimilations (Gairdner, 1925).

One of the limitations in this study was that precise explanation was not
always possible because there was not enough information about Arabic
phonology available and the sample size was smalil. It is one of the
recommendations for future work to identify the phonological processes

used in bigger groubs of Arabic speaking children.

In this study the subjects demonstrated errors classified by Dorf and Curtin
(1982), Chapman and Hardin (1992) as compensatory errors related to the

cleft, for example, Giottal Stop Replacement, Dentalisation, and Backing.
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Backing is considered as a secondary phonological disorder arising from a primary
phonetic deviance. This process illustrates the impact of .clefting on the child's
developing phonological system. The explanation offered by Chapman and Hardin
(1992) and Grunwell and Russell (1993) is the possibility that some of the children
with cleft palate may have originally used Backing in an-attempt to compensate for
an inadequate V.P. meéhanism. Over time, the rule may have become incorporated -
into the developing phonological rule system and simply persisted following palatal
surgery. This could be applied in this study for the subjects. The usage of
Pharyngealisation as a form of Backing in the three year old control group could be
a developmental process as the process did not occur with other age groups of the
controls. Confirmation is limited inthis stqdy as there was insufficient time ta
follow up the controls to have a longitudinal result, but it is a potential aim. (See

Table 22).

As Backing in the normal children only affected the emphatic set, a phonological
- explanation may be appropriate.  However, for the children with cleft palate,
Backing had affected other sounds in addition to the emphatic set, and so a phonetic

basis may be postulated.

It would seem therefore that this analysis addresses the second research question
" (see page 53) in that it allows for compérison across languages of the phonological
processes in cleft palate speech. Furthermore, it is possible to identify the processes

used by normal Arabic speaking children.
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Analysing the phonological system in the children will identify what type of
processes were used in a way to explain how. the error occurred, but it will
not give enough information to explain what happened to the contrast of the
.children’s speech. The analysis of the contrastive phonolbgicél system will

identify the situation in the contrast.

By mapping the contrastive phones in the subjects’ system on to the adult
phonemic system developmental unusual matches were found with some
variability. Restriction in the subjects’ phonological development appeared
to be related to the physically based phonetic deviance. In the controls, the
mismatch between the two systems could be developmentally normal,
reducing effective communication but not to the extent that their speech
would be unintelligible. (See Appendices of Contrastive Analysis of
Controis 1-4). On the other hand, in the subjects, the reduction in the system
of contrasts was considerable. (See Appendices of Contrastive Analysis for

Subjects 1-8). In this study, if a child substituted target phonemes it meant
that the target phonemes were not in the pronunciation system of the child.
On the other haﬁd, it did not mean that the realisétion used by the child
occurred in relation to appropriate targets. For example, when [ © ] was
used to substitute /s /or/z/ the / S, z / were not available in the subjects’
phonetic systems, (See Appendices of Contrastive Analysis of Subjects 1-8),
but this did not mean that [ © ]was equivalent to adult / © / (a closer
inestigation is needed to explore this). This indicates that subjects are using

an inadequate system of distinctive sounds and cannot signal
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the meaning differences 'requiréd in the adult Arabic language. The contrast -
between the two systems is very important for signalling the meaning
differences necessary for the intelligibility of the speech. . In Arabic, (as in
English) if a target sound is substituted by another, as in the subjects, the
meaning of an Arabic word may change With, sometimes disastrous results.
The processes that were used by the subjects to simplify the adult target
lead to loss of contrastivity and as a result the intelligibility of the speech was
affected. For example, subjects used Back sounds and Glottal Stops for
other sounds. In English, these substitutions could affect speech
intelligibility but as Glottal Stop is not used contrastively in English it will be
realised by the listener that it is not the target sound. In Arabic this
substitution will hinder communication especially if one phone was used for
several target phonemes. This is because Arabic contains many Back
sounds including Glottal Stops so the resultant speech may contain much
homonomy. Examples were: dufdas —hifhag ; qi¢a: r—hiha:
(Subject 3); jad—s jag; Sel->gel(Subjectd);kursi:—=2ul2i; qita:
r—- 2u?a:r (Subject 7). This will cause a confusion on the part of the
listener. Therefore the third research question was answered by the -

findings from the contrastive analysis.

The project is considered as a starting point, hopefully pointing the way to

further research.

The Analysis of Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia

Page 134



As stated earlier, knowledge concerning the . Arabic language, and

developmental processes in particular, is limited as compared with English.

Another limitation was time. It had been hoped original'ly to study many
more cleft palate children but it was not'possib'le'within the time allowed.
Furthermore, there were practical problems related to contacting the

children, and some did not fit the selection criteria for the study.

it is hoped that ideas for future research will address some of these

limitations.

A particularly useful avenue for future work would be the establishment of
developmental norms for Arabic phonology. This would require a much

larger sample than that included in this project.

""Another area for investigation would be the application of the proceeding
analyses to the speech of children where cleft palate is divided into various
types. This would allow for more detailed consideration of the relationship .

between cleft. type and presenting speech patterns.

The data in.this study were not subjected to instrumental analysis. Such
analysis would be useful to.enable finer distinctions of the children’s speech

to be made.

The Analysis of Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia

Page 135



The importance of medical models in the management of cleft plate is well -
attested, as witnessed in previous discussions regarding efficacy of surgical
procédures. However, as pointed out by Stackhouse and Wells (1993)
medical models need to be supplemented by linguistic models. This study
has undertaken to provide some informatidn of a iiﬁguistic nature. However,
recent psycholinguistic models attempt to view children’s speech problems

in terms of breakdown at various levels.

it would be interesting tb analyse the phonetic and phonological production
of cleft palate children within such psycholinguistic frameworks. For
_instance, further knowledge could bé useful regarding such areas as cleft
‘palate children’s awareness of phonological representations, their ability to
detect similarities and differences between words, and their capacity to reject

their own erroneous forms.
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Table Correspondences In Consonant Clusters - Word Final
Subject ...l.... "

Target

nt{ms|rfjkw|rd|rs|t+t|{ms| bI| tt] bcls £|nj

rf 1

kw )

rd 1

ro 1

tt 1

Realisation

m6oé ' 11

Child

bl 11

tt | 1

b2 1

nj 1

The Analysns of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Table Correspondences in Consonant Clusters - Word Final
Subject «.....

- Target

nti{ms|rfjkw|rd{rs|t++|ms] bl| tt| bL|s< | nj

nk | 1

rf 1

kw .1

rk 1

re 1

Realisation

mo ' 1

Child

b1 1

b2 1

02 1

The Analysis of the Phonological Systems of Arabic Speaking Children With
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| Table | Correspondences In Consonant Clusters - Word Final
Subject ..3.... -

Target
nt{ms|rt|kw|rd|rs|tt{ms| bl t.t b [s8S | nj

|hw . 1

rx 1

-

rx 1.

Realisation

Child

be 1

hg | 1

nj 1

The Analysis of the Phonological Systems of Arabic Speaking Children With
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Table Correspondences in Consonant Clusters - Word Final .
Subject ..4.... :

Target

nt{ms |rf|kw|rd|rs|tt|ms| bI] tt]| bS|ssS nj

nk { 1

mx 1

rf 1

kw 1

rg 1

rx 1

Realisation

kk 1

Child
3
x

b1l 1

kk 1

bS 1

x$ : ]

The Analys:s of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Table | Correspondences In Consonant Clusters - Word Final
Subject ..5....

Target

nt{ms|rtjkw|rdjrs|tt+|{ms| bl tt] bLisL | nj

mx 1

kw '1

Realisation
(v

Child

b{ 1

ef ' 1

nj 1

The Analysis of the Phonological Systems of Arabic Speaking Children With
- Cleft Palate in Saudia Arabia



Table - Correspondences in Consonant Clusters - Word Final
Subject ....4..

Target

nt{ms|rf|kw|rd]rs|t++ lﬁs: bi] tt| bg|ss | nj

nat| 1

mas i

rt 1

kw 1

rd 1

rs | 1

tw 1

Realisation

mas 1

Child

bal 1

bl 1

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Table Correspondences In Consonant Clusters - Word Final
Subject ..%... ’

Target

nt{ms|rf|kw|rd|rs|tt ms| bI| (1] bE[sc nj

Realisation

Child

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Table Correspondences In Consonant Clusters - Word Final
Subject ...&.. _

Target

nt{ms|rf|kw|rd|rs|tt{ms| bl| tt] bS|ss|nj

nt |1

Realisation
»
-—b

Child

tt . 1

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Table Correspondences in Consonant CIusters - Word Final
Control ...J.... :

.Target

nt|ms|rf|kw|rd|rs|4+|ms| bl tt| bSf|sS | nj

Realisation

Child

tt

bS ‘ T

sC 3 . 1

nJj

The Analysis of the Phonological Systems of Arabic Speaking Children With
: Cleft Palate in Saudia Arabia




Table Correspondences In Consonant Clusters - Word Final
Control ..2....

Target

nt{ms|rf|kw|rdjrs|{4+t|{ms| bl|] tt| bL|sL |nj

Realisation

Child

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Table COrrespondences In Consonant Clusters - Word Final

Control ...4...

Target

nt

ms |rf|kw|rd|rs|tt|ms

bl

tt

bs

sf{

nj

Realisation

Child

b1

tt

b{

s§

nJ

The Analysis of the Phonological Systems of Arabic Speaking Children With

Cleft Palate in Saudia Arabia



Table - Correspondences in Consonant CIusters - Word Final
' Control .S7...

Target

nt{ms|[rf|kw|rd|rs|4t|ms]| bI] tt| bL|sS|nj

" Realisation

= [ W
7]

Child

Tt _ o

b 1

k¢ T 1

h i | :

The Analysis of the Phonological Systems of Arabic Speakmg Children With
Cleft Palate in Saudia Arabia



Table Correspondences In Consonant Clusters - Word Final
Control ....’%. :

~ Target

nt{ms|rflkw|rd|rs|¢t++|{ms| bl] tt| bL]|s £ nj

Realisation

Child

tt 1

b £ ' 1

s§ 1

nj ’ 1

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia




Table Correspondences in Consonant Clusters - Word Final
Control ... 5.

- Target

nt{ms|rt|kw|rd|rs|+t+|ms]| bl| tt| bsS|sg|nj

Realisation

Child

tt 1

bf 1

S &

nJ

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia




Table General Phonetic Inventories:

Labial | Dental|[Alveolar| Pelatel | Yelar | Uvidar |Pharyngeal | Glottal | Other
Nesal
Plosive
Fricalive
T
MwWe

For Subject..2...

Labisl { Dentel |Alveoier| Palalal | Yelor | Uvuar | Pharyngeal | Glottal | Other
Nassl m ' n
Plosive b k |e 2
Ficative | f e x h
Tl r
Approximate | (w) 1 J |(w)

The Analysis of the Phonological Systems of Arabic Speaking Children With
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Table General Phonetic Inventories

For Subject ..3...

Labial ; Dental |Alveoler| Polatel | Yelar | Uvdlar | Pharngeal | Glottel | Other
Nasol m n
Plostre b 2
Fricalive f 0 x R Sih
Tl r
Approximate | (w) 1 J [(w)

For Subject . 4...

Labisl | Dentef |Alveofar| Palalel | Yelar | Uvular | Pharynigeal | Glottal | Other
Nasal m n
Plosive b d k.g . 2
Ficaive  |f 0 { 3lx h S
Trl r
Approximete | (w) 1 J [(w)

The Analysis of the Phonological Systems of Arabic Speaking Children With
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Table General Phonetic Inventories

For Subject ..5...

Labial | Dentel |Alveolar| Palatal | Yelar | Uvidar | Pharyngedl | Glottal | Other
Nasd m n
; b t d k g ?
Plosive @) ol
|Fricative f |0 J' 3x th Sl h
T
Approximate | (w) 1 3l (w)
For Subject .. 6..
Labial | Dentel |Alveolar| Pelatel | Yelar | Uvidar | Pharyngeal | Glottal | Other
Nasal m n
; b t d k g ?
Plostve c£) ¢ 3
Ficive |f |0 s z|f 3lxq] In £ih
i r
Approximale | (v) 0 §{(w

The Analysis of the Phonological Systems of Arabic Speaking Children With
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Table General Phonetic Inventorles

For Subject .. %..

Labial | Dentel |Alveolar| Polatal |Yelar | Uvidar | Pharyngeal | Glottal | Other
Nasal m n
Plosive | b t d
(£) I Q) 2
Friclive  |¢ 8 X% h <l n
Trll r
Approximate | (w) 1 Jl(w)
For Subject ...8..
Labial { Dentel |Atveolar| Peialel | Yelar | Uvidar | Pharyngeal | Glottal | Other
Nasa m n
Plosive b t d k 2
) i L 2
Ficative f |@ z[ 3lx % h gl n
L
Approximate | (w) 1 jl(w)

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia




Table General Phonetic Inventories

Fﬁr Comroi : 6ne

Labiel | Derta|Aveclr| Peel | Velor | Uvidr Pheryngeal | Giotial | Other
M m n .
Plosive b %) d k g - &) 2
Fricative f s z h Sl h
(] ) r
Approximete | (w) ] J| (w)

For Control Two

Labial | Dental |Alveolsr| Palatl | Velor | Uvidar | Pharyngeal | Gloltal | Other
Nasel m n
Plosive P t d k g 2

1738 &)

Fricative f s 2 h St h
T r
Approvimate | (%) ] j| (w)

The Analysis of the Phonologicél Systenis of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Table General Phonetic Inventorles

For Control Three

| iLa\hial‘lbenlal Alveolar| Palatel VCWTUWI&! PhammedIGlond }Other
Nassl m n

Ploste A I T !
Ficstive | f é)(i)-r 3lx g @. &l 1
Trif ! rl

Aﬁproﬁmalei (w) L' 1 J [ (w) l

For Control Four

:I.abialﬂ)ental Alveolar| Pslatal Yelar| Uvuler iPharyrmeal gGlottal 2Other1
1 I
Nasal m n ! '
Plosive b (é Jd k 9 &) (& ?
Fricdtive  |f @3(;1‘ 3lx L‘}) (;) h
Tri r
Approximate | (w) N 3 (w)

The Analysis of the Phonological Systems of Arabic Speaking Children With
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Table General Phonetic Inventories

For Coqtrd. Fl: ;'€

Labiel | Dertel [Alveoler| Palatel | Yelor | Uvider | Pheryngesl | Glottal | Other
Nasal m n
=EDEYRINICE
Ficaive f eﬁﬁxf&)'z"“}x'x (hs (;) h
T .
Approvimate | (w) 1l 5

For C_ohtfol Six

Labial { Dental |Alveolar| Palatel | Yeler | Uvular Phemged Glottel | Other
Nasel | m n
Posve | b FRIECEE
eave | € |0 Mo 2 Slx 7 Ao
Tl r
Approximate | (w) 1 Jl(w)

The Analysis d‘ the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia '



Table General Phonetic Inventories

For Control Seven

Labiad | Dental |Alveoler| Paletel | Yelar | Uvider | Pharyngeal | Glottel | Other
Na.o;d m n
Plostve b: t d k |gq €) (¢ 2
19 (ﬁ‘ 5

Fricative f 0 ) h

c‘g)(s&) z I j % (8) (
Tl r
Approximate | (w) 1 jl{w)

For Control Eight

Labial | Dental |Alveolar| Palatal | Yelar | Uvidar | Pharyngeal | Glottel | Other
Nasal m n
Plosve | b t 4 k |q | (@) 2
m f ﬂ%’jj"" (2) (S\ h
T r
Approximale | (y) 1§ [(w)

The Analysis of the Phonologiéal Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Child Realisation

Correspondence Matrices for Subject

Target Word

bit[dl ke Bl 2lF lol3ls |z 13]x belstmibls thiwli [ [r Imfn
b3 3 |
t

d

kl [2[1]2

q 2|2{1 1

t

4

? 6l |3 1}2 3|1 16
3 2 2|
e 1} |2 3
3

S

A

§

3

v, 1[4 3j 21 11
03

=7

i)
I‘.\

[y i

h 1y 1 2
i 3 3
\ 1 1
J 1 1
- 1 1
™ 5
N

9

1 1 113

cmien e v emmam— A s sams s e
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Child Realisation

Correspondence Matrices for Subject ..3.....

Target Word -

blt[dl kg &l 21F lol3ls 2zl 13 ]x helsiz k]S thiwi [ [r[min
b3 - 3
t

d

kl 12|3 1

q 2[1]1 2] |1 7
3

&

2 1 1
r : - p
) 1| [1]3]a p
¥l - ‘

S

2

j\

b]

X 1 1] 1 3
¥

5

by

h 1] 3 4
W 1 1
| ; -
J 3 3]
‘ 6 6
m 6 | 6
N 2| 2
N )

1 1 >
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Child Realisation

Correspondence Matrices for Subject ....A...

Target Word

Ltdki%d’fFQ’BSZIjx@é LiSthiwll () [r|m|n
b4 1t 4
4
d
Kk 211 1 4
g
t
g
2 2 2
f 2 2
o 1 1(1 3
¥
S
2
J
]

X 1 |1 2
3
5
Ik
by
h 2 2
w
| 2 2
J 1 i
r 6 6
m 2 2
N 6|l 6
N

311111 1 1 4 1] 13
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Child Realisation

§t4k1 2 2lF lo]3ls 12| T131x helsimhls [hfwl i [i [ |m[n

b ' -4
t

d

K

g

3

&

2l 2 8
f 2 2]
e 1 1
¥

S

5 ,

§

3

v, 3[1{2(1 7
3

s

I 1 1]
Y 3 3
Wi |1[1]2]2] 21 3|2(a]2| |2 2| | 24
w 3 3
| 1 1
J 1 1
r 1 1
m 5 5
I 1| 1
13

s

Correspondence Matrices for Subject ....2....

Target Word
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Child Realisation

Correspondence Matrices for Subjéct ...3.....

Target Word

bt [d] ke b2 plFlo]als |21 13 x helsiz ks [hiwli [} [ ]m]n
bLi4 . 4
t

d

k

q

t

g

2 ha

f 1| |a 2 7
) 1] (131 6
¥

S

2

§

3

v, 1 1[1)1 4
3

5

ke

; 1 1
£ 1 1
W T1]2] Tia 1 [1 3 10
w 1 1
| 6 6|
J 3 3
Is 6 6
m 6 6
N 2] 2
19

2 1 1
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Child Realisation

Correspondence. Matrices for Subject

Target Word

blt[dIk{aR|212(F o3[zl 131xhelsi% k(S thiwlt[) |rm[n
bl 4
t

d

k

9

i3

&

2 4] |1 5
f 2 2
e 1 1 2
¥

S

2

§

3

X 1 11 |1 3
5

a z z
by 2 2
h 1 1 2
w

| 3 3
J 1 1
r 5 5
™ 2
n 6 6
3

ket 1] iy ‘1 s [1]10
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Cleft Palate in Saudia Arabia




Correspondence Matrlcés for Subject ..........

Child Realisation

. Target:Hord

| gt4k1¢:ffezszf x s IRIS Thiwl 1) | [m]a

E . . 3

t

d 1 1

kl (2] 12] |21 3 10
(L

2

d i-
2 7 721
f 2 2| !
e 2 2 ]
3 |
S }
2

§ 1 1

3 2 "2

X 4 21 10
6

5

I i T

Y 3 3

h 2 2

w 3 3

| 1 1

J - 1 1

~ 1 1

m 4 4

N

9 2 1112 4
ferl 1 1 111] &
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Correspondence Matrices for Subject ..........

: Tarqet_lj_orﬂ
s[t[d[k R 2lFlo]3ls [Z[S I3 x kel sIalbls [Rlw]i [i [ ]m[~
b|3 ' 3
t
d
kl T2 11 1 |1 1 8
9
;3
&
? 1
3 3 3
e 2 2
ck
2 1S
s |z
= [f 1 1
il 1 1
< IX 1 1{1]1 4
=
il £
’ 1 1
g
h 3 3
w 1 1
\ 6 6
j 3 3
- 6 6
m 6] | 6
n 2] 2
N) 3 5
ke 1 1 1| hh 4

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Correspondence Matrices for Subject ..........

Target Word

bl kg Rl 21 F lel3is 121 13 1x il SiE IS [hiwl i [ [r[min
L4 X 4
t

d

k 2l 11]1 1 5
%

3

a

2

f 2 2
e

=%s

° IS
w1z
= |f 1 1
gg 1 1
:x 1 1] 1
=I5
S s

A : ;
Y 2 2
- .
W

| 3 3
j 1 1
p 5] 5
™ 2 2
N 71 7
3 5{ |1 6

5 5

The Analysis of the Phonological Systems of Arabic Speaking Children With
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Correspondence Matrices for Subject ..5.....

Target Word

'Euki 212(flo|3[s|z[T13]x lsiam]S Thlwlt i | .
bt ;
d 1 1
k 2 2
q 2 2
n 2 2
ad

2 7 8
[ 1 |2 3
0 3|2 1 6
¥

s 1S

2z

21 1 1

=13 2 2

b4 4|2 31 |2 11

0 1 1

SIS

ke

H-\ 1 1
by 3 3
h 2 2
w 3 3
| 1 1
J 1 1
e

m 5
N 1
3
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Child Realisation

~~

Correspondence Matrices for Subject ...5.....

Target Word

1 sl kla |2 21 lo]3ls1z[ S 13 |x pelstzstbls [hfw] 1 |3 [r [m]n
Ve 1 .
k|l |2 2
d 2 2
k
2 2

4 1
&
f 1] |4 2 7
o 1 3 4
¥
S
2
f 1 1
3 1 1
X 1 1 1l 11 4
0§ 1 1
5

] 1 i
£ 1 1
h 3 3
w 1 1
| 6 6
J 3|6 9
r
m 6 6
N 2] 2
) 1
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Correspondence Matrices for Subject ...5.....

Target Word

bit|dklaK 221 lolxls |z S [3x helsiaihls fhiwl i 3 [r {m]n
bl4 . 4
t

d 5

k 2

1 1 1
;2

E

2 1 2
f 2

0 11 | T y
3
=S
2lz
:f ) | 1
= |3 1 1
5

§ 1 1] 2
h

w

| 3 3
J 1[4 5
p

m 2

N 6
N i _ _
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Correspondence Matrices for Subject ...4....

Child Realisation

bit|d| k9 R | 2|F 16]3[s12]J 13 1x pel sk [hlwli ] |rim[n
bl4 ' 4
d 1 1
ki 2 2
13 2 2
iE

? 7 1 8
f 1| |2 1

e 3|2 5
k s

S 4 4
2 2 2
§ 1 1
3 2 2
X 1 3| {2 6
£y 1 1
5
th 1 1
£ 3 3
h 1 1
w| 3 3 |
! 1 1
J 1 1
7 1 [ [
m 5| | 5
n 1 1
9 1

Target Word

- o et g, e ¢ v e bmma—e—n o

The Analysis of the Phonological Systems of Arabic Speaking Children With
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Child Reaiisation

blt[dIklar | 2lF lo]3]s |2 13 ]x nelst kS [hiwli [j [ m]n
b4 3
AIED! 1
d 3 3
K |1 1
q 1 1
n 1 1
g
2
f 1] |4 2 1
2] 11 2]
3
S 1[1 2
2 2
)\ 1 1
3 1 1
% 1| 1 2
s 1 2 3
5
H 1 1
by 1 1
b 3 3
W 1 1
\ 6 6
j 3 3
de 6 6
- 6] | 6
s 21 2
J
-

Correspondence Matrices for Subject ..... b...
Target Word

- -
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Child Realisation

Correspondence Matrices for Subject 6

Target Word

bltld ka2l 2|Flolsls [zl T3 ]x el sizihlS [hiw[t [3 |- [m]a
Lla . 4
t

d 2 2
L 2 2
2 1 1
g
12

f 1] |2 3
2] 1 1~
B

S

2 1 1
§ 1

3 1 1
X 1
Nty

)

é? 2 2
g 2 2
h

v

‘ 3 3
J 1 1
~ 5 5
ik 2| | 2
n 6| 6
9 .

3 11 1 5] [1fn
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Correspondence Matrlces for Sub]ect

larget Word

TR R s B Ixsalkls Inlwli [ Ir ke
bl4 | 4
t

d 1 1 2 2 6
k

9

3

&

2 ZITlZ( 17 131 |4 2[1 1 25
f 2 2
0

gk

'55

a lz

=~ |f

= |3

o IX 3| 1 4

= ¥ 1| 1
h 1 1
X 3 3
h 2 2
w 3 3
| 1 1
J 1 1
r 1
m 5| | 5
n | p
3 1 1
1
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Child Realisation

bltId|klqp | 2]F lo]3ls (2| J13|x xlsi kShlermﬂ4

b 4

Ll 1 1

dl 113 3|

k

q

t

&

HEE 2 [T1] [3[1]1 i1 [1] 1 1| |15

[ 1

o 1

¥

S

2

§

3

Y 1] 11 2

0 1 1

5

‘k 1 1

< 1 1

h 3 3

o | 1

| sl 1 7

J 3 3

r 5 5
5| |5

n 1 2| 3

N)

"™

Correspondence Matrices for Subject S
larget wora : T
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Correspondence Matrices for Subject ... 7...

Target Word

B

bltld e k|2 2]Flol3]s|z[J 13]x elsizsh ilr
NE 4
t
d 1} 2
k
9
t
a
? 51 1f1]1 1 1 13
f 2 2
0
¥
s |Is
® 12
i [}
v 13
“ Iy 1l I 2
R s
o |IS5].
% 2 2
by 1
h .
w
l 2
J 1 1
r 7 7
m 2
n 7
= i
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Child Realisation

Correspondence Matrices for Subject -
' Target Word

bltld[klaf |2l 2lf lo] 3]s |z I3 [xpelsta kS hiwli [) [ jm]n 4
L[4
kl |2 2
d 1 1 2 4
k 2 2
1 1
2 2 2
: 1 8
7
f 2 2
() 3] 14 1 8
¥
i_ 2 2
§ 1 i
2 2
E R :
13 1 1
5
'f\ 1 1
‘1 2 3
ud B |
| 1 1
J 1 1
p
1= 5 5
n 11 1
3 1 1
k1
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Correspondence Matrices for Subject ...8....

Target Word

bltdikig R d12]Fl0]3]s|z[J B Ix%ls{B kS hiw]t 1] [rim]n
bla 4]
t 2
d 3 1 4
k
9 2 2
t 1 1
g
2
[ 1| |a 2 7
) 11 |1 2
&
e IS
= l2 3
dl [} 1 1
213 1 1
- |X 1| 2
= 2 2
gl £
h 1 1
Y 1 1
h 3 3
w 1 1
| 6 12
J 3 3]
.
6 6
n li.f
9
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Child Realisation

Correspondence Matrices for Subject ....&...
Target Word

blt[dklg 2] 2]Flo|3[s [z 13]x hel sk [hwlt [ [r]m]a
bj 4 ' a
t
d 4 4
k 2 2
g 1 1
t 1 1
a
2
f 1 |2 3
e 1
¥
S
2 1 1
f 1 1
) 1 1
X Yy |1 2
¥
5

2

Y 2
h v
w
i 3l d | [13
J 1 1
P
m 2| |2
n 71 7
3

1 1
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Correspondence Matrices for Control ..........

Target Word

Child Realisation

%ték%%d?Fe%SZISX StAIS Thiw]1]) [rlmn
b 4
ki |2 3 5
d 1 1 4
k 2 2
q

t 2 2
&

2 5 5
f 2 2
(%)

%

S 4 |1 12 7
2 2l 12 1 5
§

3

X

13

5

Lk 3 1 4
T 1 3 4
h 2 2
) 3 3
] 1 1
j 1 1
- 1 1
T 5 | s
P 1| 1
3 P 2
-y .
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Child Realisation

3U33\H—irhme%xM%Nmwonwmﬁaxmwr

Correspondence Matrices for Control ..........

Target Word
Etdki%dfFezszI xelsta k]S Ihlwli [ [r[m]n

()
nijvio|loaolw]lo [ mlw lw i~
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Child Realisation

Y TR o o A R Bl N A L S B O e M Y S S e Y Y e o O i G

Correspondence Matrices for Control ..........

Target Word

%t&k%%é?FG%SZIJXX& NARNIRESE
. 4
1 1
5 1 6
2 2
1 1
2 2
1 1 2
1 2
1 .2 3
1 1
3 3
1 1
1d | |10
2 |2
6 6
1 1

1
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Child Realisation

Correspondence Matrices for Control 2

Target Word

| 21F 1o 3]s |zl 3 |xglsixihls [h
b
t 3 5
Ad 1 R 4
Kk 2
g
t 2 2
&
2
f
2
¥
S 4] 1 2 7
2 2] 12 1 5
§
S)
X
5
%? 3 1 4
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Phonological Processes Analysis : For Subject..l\...
Actual Possible Scores
According to Syllable Position|  Total %
Processes Scores |Occurrence |[Example
SIWI | SF/SIWW | SFWF .
A|lP| A PI{A | . Pl A . P
' 2 2 0 7 0
Palatal Fronting 0] 30
Velar Fronting 6|51 0 |30 3 0 11 0
Uvular Fronting 21 21 2 211 1 5 5| 100 qjtair - ‘gita:r
Stopping 9|22| 6 | 2112 {12 |17 55! 30.9 |Bala:Ba- tala:t:
text .
i ensitive 949 8 | 57( 3 (49 |20 155| 12.9 |juzar - Jubar
Liquid Simplification of{ 21 O 10/ 0 |13 0 2 0
lnl;;xl:llj(;,‘;nsgnant 0| 62 _ ) 0 62 0
Final Consonant Deletion - -1 6 |49 6 49 12 malik - malji
Frication ol17] o | 13j0 {18 | o aa] o fa:r - fa:
Glottal Replacement 31551 1 59| 2 149 6 163 3.7 |{unab -2 unab
ki : .
Backing o 3{a6] 5 | 58/ 1 {46 | 9 150 6 na%% a:ra-nagga:
- Uvularisation 2148} 1 | 58/ 0 |48 | 3 154 1.9  |¥aza:1 - qaza:l
- Glottalisation 11391 1 551 1 | 49 3 143 2.1
Assimilation 0149} 1 57/ 0 |49 | 1 155 0.6
Dentalisation 6145]) 4 s7, 1 (48 | 11 150 7.3 lasad - 2a6ad
Dedentalisation o] 6/ 0/ 401} 0 1 ] :
Pharyngealisation | 0|58 O | 57/ 0 {54 | O 69 0
Depharyngealisation 3| 6| 2 511 | 3| 6 14| 42.9 |nhusa:n-hasan
Labialisation 0] 60| O 55| 0 | 45 0 160 0
Metathesis
Cluster
- Reducation - -1 f13) 1 13 7.7 |fams - [am
- Simplification
- Liquid Simplification - -1 0 3 0 3 0
- with Epenthesis - -1 0113 0 13 0
5 113 5 13 38.5 _qjtta - gitta

A = Actval Number of Occurrences
P = Possible Number of Occurrences

—— —
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Phonological Processes Analysis

For Subject.....

Example

. Actual Possible Scores
According to Syllable Position| Total %
Processes Scores |Occurrence
SIWI | SF/SIWW | SFW
A{P| A PIA | P] A P
Palatal Fronting ° 0| 3 0 210 2 0 7 0
Velar Fronting 0f 51 0 310 31 01 0
Uvular Fronting ol 2t 0l 210 1 0 5§ 0
Stopping 12{22| 6 |21 |2 |12 | 20 55 36.4
Context Sensitive
Voicing 13/49}12 157 | 6 |49 | 31 155 20
Liquid Simplification o: 2/ o l10{({0 |13 { 0 25 0
Initial Consonant
Deletion 3| 62 - -| 3 63| a8
Final Consonant Deletion - - 113 149 | 13 49 26.5
Frication '0{171 0 113 {0 (14| 0 44 0
Glottal Replacement 11155} 2 {59| 2 {49 i 15 163 9
Backing . .
- Velarisation 10/ 46| 6 |58 | 4 | 46 | 20 150 13
- Uvularisation 3/48! 5 158 | 0 |48 8 154 5.2
- Glottalisation - 01391 1 15| 2|49 3 143 2.1
Assimilation 1/49] 4 (57| 0 |49 | 5155 3
Dentalisation 3145/ 5 157 2 |48 | 10 150 15
Dedentalisation 0f 6{ O 40 1 0 11 0
Pharypgealisation 0l 58] 0 |57 | 0 | 54 0 69 0
Depharyngealisation oIl 6/ O 5({0 3 0 14 0
Labialisation 0160 O |5} 0 |45 0 160 0
Metathesis
Cluster
- Reducation -l -] - -1 3113 3 13 23.1
- Simplification
- Liquid Simplification | - -/ -]0} 3] 0 3 0
- with Epenthesis - -1 01]13 0 13 0
- 6 13 6 46.2

nad %a:ra- qa:r

%el - Ge

nas %a:ra-q_a:ra

xet - xe

6u € ba:n-2u2ba:

2abjat’ - 2 abjal
dufdal - qufka
fiusa:n - hixa:n

qjta:r - qiqa:r
2asad - 7a6a

sitta - xika

bint - bink

A = Actual Number of Occurrences

P = Possible Number of Occurrences
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Phonological Processes Analysls

For Subject..3...

Actual Possible Scores

Example

According to Syllable Position| Total %
Processes Scores {Occurrence
SIWI | SF/SIWW | SFWF ’
A|lP| A PI{A | P| A P
Palatal Fronting 0Oi 3o 2|02} 0 7 0
Velar Fronting 0{ 51 0 310 3 0_' 11 0
Uvular Fronting ol 2! o 2'!'o 0 5 0
Stopping 0l22] o j21 {0 112 | 0 55 0
Context Sensitive
Voicing 10{49(13 {57 | 6 {49 | 29 155 1.87
Liquid Simplification 0! 2! 0 {1010 [13 0 25 0
Initial Consonant -
Deletion 062 - - 62
Final Consonant Deletion - - |10 149 |10 49 20
Frication 191171 6 113 {1 (14 |16 44 36.4
Glottal Replacement 55 59 49 163
BRacking
- Velarisation 3146 3 |58 |2 |46 8 150 5.3
- Uvularisation 0/48] O |58 | O |48 0 154 9
- Glottalisation 23139110 |55 |6 |49 | 39 143 27.3
Assimilation 2149 5 |57 |1 |49 | 8 155 5.2
Dentalisation 1{45) 3 |57 |1 |48 5 150 3
Dedentalisation 0! 61 0 4 {0 1 0 11 0
Pharyngealisation olsgl o Is7 o Is4 0 69 0
Depharyngealisation 00!l 6! 0 s |l o 3 0 14 0
Labjalisation o!60! 3 |55 |0 [45 | 3 160 1.8
Metathesis
Cluster
- Reducation - - 14 |13 4 13 30.8
- Simplification
- Liquid Simplification - 10 3 0 3 0
- with Epenthesi - -
wi penthesis g B g B 38.5

A = Actuaj Number of Occurrences
P = Possible Number of Occurrences

jad - jaz

malik - mali
kita:b - hiha:b
2i $in - 2axan
qjta:r - hiha: .

$ahab - hahab
fara:{ a - fara

bint - bin

makwa - mahwa
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Phonological Processes Analysis For Subject..&..
Actual Possible Scores
C According to Syllable Position| Total %
Processes Scores |{Occurrence |[Example

SIWI | SF/SIWW | SFWF

A|lP 1| A P{A | P| A - P
Palatal Fronting 113! 0} 2|1/{2 2 7 28.6 qita:r - gika:r
Velar Fronting 0 0 3! 0 0 11 0
Uvular Fronting ol 2 0 21 0 0 5 0
Stopping 512 sj21]1112 |11 5] 20 2i 8 in - 2ikin
Context Sensitive

VOic’ng 5 |49 10 57 3 149 18 155 11.6 muz - mux
Liquid Simplification 02 o!10! 0 (13 0 25 0
Initial Consonant _ '

Deletion 4 |62 - - 4 62 6.5 |7¥ aza:1 - ka:l
Final Consonant Deletion - -1 5 |49 5 49 10 ?axfar - 2axka
Frication 0 {17 0{13] 0 )14 0 44 0
Glottal Replacement 0 |55 1 (5] 0 |49 1163 | 0.6 Bu L ba:n - ku2bé
Mrsing 6 (46 | 13 | 58 |11 |46 | 40 150 26.7 | del 1
- Velarisati . . el - ge
. Uvulacisation 08| o[58/ 08 | 015a] ‘0
- Glottalisation 0 |39 0|5 | 0 |49 0 143 0
Assimilation 0 149 0|57 0 |49 0 155 0
Dentalisation 2145 2 157 0 i48 4 150 2.7 | 2azraq - 2abrag
Dedentalisation 0!6 0 41 011 0 11 0
Pharyngealisation 0i58| 0 | 57| 0 154 0 69 0
Depharyngealisation o!6| 0! 51013 0 14 0
Labialisation 0 i60 0 |55} O 145 0 160 0
Metathesis
Cluster
- Reducation - -1 0113 0 13 0
- Simplification
- Liquid Simplification - 01!3 0o 3 0
- with Epenthesi - - 1

V1T Epentaesis 8 3 8 B 6?.5 warda - warga

A = Actval Number of Occurrences
P = Possible Number of Occurreaces
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Phonological Processes Analysils

For Subject..<..

Actual Possible Scores

A = Actuval Number of Océurrences
P = Possible Number of Occurrences

According to Syllable Position Total %
Processes Scores |Occurrence [Example
SIWI | SF/SIWW | SFWF
A|P| A PlA P} A . P
Palatal Fronting of 3{ O 2|0 2 0 7 0
Velar Fronting 0| 5{ © 30 3 0 1 0
Uvular Fronting 0| 2} 0 210 1 0 5 0
Stopping 0122| 0 |21 |0 |12 0 55 0
Context Sensitive
Voicing 5{49| 5 |57 |2 |49 | 12 155 7.8
Liquid Simplification 0! 21 9 {1013 113 |12 25| 48
Initial Consonant
Deletion 0f62 - - 62
Final Consonant Deletion - - 17 |49 7 49 14 xet - xe
frication 0i17y 2 {13 |10 |14 2 44 4.5
Glottal Replacement 55| 0 {59 {0 |49 1 163 0.6 rumma:n - 2umma:n
Backing
- Velarisation 8146 4 |58 |1 |46 | 13 150 8.7
- Uvularisation 0{48] 0 158 | 0O |48 0 154 0
- Glottalisation 0{391 0 |55 i1 {49 | 1 143 0.6
Assimilation 0/49! 0 {57 |0 149 | 0 155 0
Dentalisation olas! 3 Is7 {1 148 | 1 150 0.6
Dedentalisation ol 6/ 0 4 10 1 0 1 0
Pharyngealisation 0(58] 0 (57 [0 |54 0 69 0
Depharyngealisation o! 6! O 510 3 0 14 0
Labialisation 1160/ 3 |55 {0 |45 | 4 160 2.5
Metathesis
Cluster
- Reducation - - 11 ]13 1 13} . 7.7 bint - bin
- Simplification
- Li.quid Simplifgcatjon - -13 3 3 3} 100 warda - wajda
- vith Epenthesis - - 211319 Bl B.s |xamsa- xamxa
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Phonological Processes Analysis

Actual Possible Scores

According to Syllable Position| Total %
Processes Scores |Occurrence |[Example
SIWI | SF/SIWW | SFWF
A|lP| A Pi{A | P] A. P
Palatal Fronting 0o 3] 0 2 0 21 0 7 0
Velar Fronting 0}] 51013} 0} 3]0 11 0 .
Uvular Fronting 21 211 2 0 1} 3 5 60 qitta - gatwa
Stopping 1122 0 {21 0 12| 1 55 1.8 Faza:l - qaza:1
Context Sensitive :
Voicing 7149| 6 (57 | 1| 49|14 155 9 2i3 in - 2aBun
~|Liquid Simplification 0{ 2{ 0 [10 0|13 0 25 0
Initial Consonant
Deletion 062 - -1 0 62 0
Final Consonant Deletion - - 111149111 49 22 7asad - 2asa
Frication 1§17 1 |13 1 14| 5§ 44 11.4 baqara - ba’ara
Glottal Replacement 155§ 0 |59 0 49| 1 163 0.6 hadija - 2adija
Backing
- Velarisation 1146| 2 (58 0| 46] 3 150 2 .
- Uvularisation 1148] 0 |58 0} 481 1 154 0.6
- Glottalisation 0139] 0 |55 0| 49| 0 143 0
Assimilation 0/49| 1 [57 |. 0] 49} 1 155 0.6 kita:b - kika:b
Dentalisation 0145| 0 |57 0} 48 0 150 0
Dedentalisation 0/ 6] 0 4 0 1] 0 1 0
Pharyngealisation 0158 0 |57 0| 5| 0 69| O
Depharyngealisation o(6/0|5| 0] 3] 0 14 0
Labialisation 2160 3 |55 1] 45! 6 160 3.8
Metathesis 0| 0] 1 155 0.6 |dufdaf - d uf fa
Cluster
- Reducation - - 1113({ 1 13 7.6
- Simplification 0 3l o 3 0
- Liquid Simplification - -
- with Epenthesis - -| 4713] 4 13| 30.8 |fams - amas
- 1{13{ 1 13 7.6 q_i—tta - gatwa

A = Actual Number of Occurrences
P = Possible Number of Occurrences
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Phonological Processes Analysis

A = Actval Number of Occurrences
P = Possible Number of Occurrences

For Subject.F....
Actual Pbsible Scores
According to Syllable Position| Total %
Processes Scores |Occurrence |[Example

SIWI | SF/SIWW | SFW

A|lP| A P|A | P| A. P
Palatal Fronting o{ 3( 0 2 0 21 0 7 0
Velar Fronting ol sl o131 0} 310 11 o
Uvular Fronting 11 2] 0 2 0 1{1 5 20
Stopping 412213 21 2 121 9 55 16.4 muz - mud
Context Sensitive

Voicing 1149 57 1149 4 155| 2.6
Liquid Simplification 0 2 10 0l 13{ 1 25 4 2azraq - fadlal
Initial Consonant
Deletion 0]62 - - 62 0
Final Consonant Deletion - - 51 49! 5 49 10 3el - de
Frication 0{17| 0 (13 0| 14 0 44 0
Glottal Replacement 11155111 |59 3149|225 163 15.3
Backing .
- Velarisation 1{46| 1 |58 1] 46| 3 150 2 huSa:n - huxa:n
- Uvularisation 048] 0 |58 0] 487 0 154 0
- Glottalisation 7139{ 6 |55 | 10| 49| 23 143 16.1 2axda:r - 2ax2a
Assimilation 1149] 1 [57 | 0] 49| 2 155 1.3 ina% ¥ a:ra- nan
Dentalisation 0i(45| 1 |57 0| 48] 1 150 0.6 2asad -2a6a2
Dedentalisation 0; 6} O 4 0 1] 0 11 0
Pharyngealisation 0i58| 0 |57 0Ol 54{ 0O 69 0
Depharyngealisation 116/ 015{ 0] 311 14 7.1 |dufda$ - du2da$
Labialisation 0]60] 0 |55 0] 45| 0 160 0
Metathesis 1 135 0.6
Cluster
- Reducation - - 1{f1 13f 7.7 [fams - (an
- Simplification
- Liquid Simplification - 1y 311 3| 33 kursi: - 2ul2i:
- with Epenthesis - 0|13 0 13 0
_ = =] 8113| 8 13| 61.5 [makwa - maiwa

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Phonological Processes Analysis

For Subject..®.

Actual Possible Scores

Total

: According to Syllable Position % _
Processes Scores |Occurrence
SIWI | SF/SIWW | SFWF ' :
A|P| A PlA Pl A P

Palatal Frontin 8 ol 3{ 0 2 0 2l O 7 0
Velar Fronting o] 5t 0! 3 o] 3 0 1 0
Uvular Fronting 1] 2 of 2| of 1] 1 s 20
Stopping 21221 1 |21 0t 12| 3 55 5.5
Context Sensitive

Voicing 21 49f 3 | 57 11 49] 6 155 3.9
Liquid Simplification 0, 2] 6 |10 71 131 13 25 52
Initial Consonant

Deletion 0] 62 - -l 0 62 0
Final Consonant Deletion - - 49| 1 49 2
Frication 0{17{ 1 {13 1} 14 2 44 4.5
Glottal Replacement 1/ 55| 0 (59 0o 49 1 163 0.6
Backing
- Velarisation 1146] 1 | 58 2! 46| 4 150 2.7
- Uvularisation 0} 48] O | 58 0| 48] 0 154 0
- Glottalisation 0] 391 O |55 O 49 O 143 0
Assimilation 0f{ 491 O | 57 0 49| 0 155 0
Dentalisation 4] 45} 1 | 57 0 48| 5 150 3.3
Dedentalisation 0f 6/ O 4 0 1 0 1 0
Pharyngealisation 0f{ 58/ 0 | 57 O] 54 O 69 0
Depharyngealisation 1] 6, © 5 0 ﬂ 1 14 7.1
Labialisation ol 6ol 3|ss| 1| as] 4 160] 2.5
Metathesis
Cluster |
- Reducation - - 13] 0 13 0
- Simplification
- Li.quid Simplif::caﬁon - g 1 g lg 108
- with Epenthesis N 3l 1 1 13 23.1

A = Actual Number of Occurrences

P = Possibie Number of Occurrences

Example

qita:r - gita:l
2i¥ in - 2idin

jad - ja

sabga - GabSa

dufda € - dufdaf

warda - walda

xamsa - Xamxa

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Example

du 33: 5\- duza:z

2azraq - lazrag
na%¥ a:ra-nadda:

%arf - zarf
£ aza:1 - S aza:l
& a:ru:x-sa:zruzh

Phonological Processes Analysis For Control...l...
Actual Possible Scores
According to Syllable Position| Total %
Processes Scores |Occurrence

SIWI | SF/SIWW | SFWF .

AlP| A Pi{A |-P| A - P
Velar Fronting 0 03] 03] 0 1 0
Uvular Fronting 2! 21 2 2 11 1 5 5| 100
Stopping 5122 4 l21| 1{12 10 s5| 18
Context Sensitive '

Voicing 0149| 0 |57 01|49 0 155 0
Liquid Simplification 0! 21 0 |10 013 0 25 0
Initial Consonant

Deletion 0} 62 - - 0 62 0
Final Consonant Defetion - - 0!49 - 49 0
Frication 0117y 0 {13 0114 0 44 0
Glottal Replacement oiss! 0 |59 0/49 | 0 163 0
Backing 0/46| O |58 0|46 0 150 0
- Velarisati
. Uvulasisation 0({48| O (58 | 0{48 | O 154 O
- Glottalisation 01391 0 55 0149 0 143 0
Assimilation 1i49) O |57 § 0159 | | 1551 O-b
Dentalisation 01451 0 |57 0148 0 150 0
Dedentalisation 11 6{ O 4 ol 1 1 11 9
Pharyngealisation 4 (58| 3 |57 1154 8 69 4.7
Depharyngealisation 31 6| 2 5 21 3 7 14 50
Labialisation 0!60! O 155 | 00 ]45 0 160 0
Metathesis
Cluster .

- Reducation - - 13 0 13 0
- Simplification

- Li.quid Simplifi.cau'on = lg g lg g
- with Epenthesis - - 13 0 13 0

A = Actual Number of Occurrences
P = Possible Number of Occurrences

The Analysis of the Phonological Systems of Arabic Speaking Children With

Cleft Palate in Saudia Arabia



Phonological Processes Analysls

For Control..&2... -

Actual Possible Scores

According to Syllable Position| Total %
Processes Scores |Occurrence
SIWI | SF/SIWW | SFWF
Al P} A PiA | . P| A . P
Palatal Fronting 3( 31 1 2 2| 2 6 7 85.7
Velar Fronting of S O 3 0| 3 0 11 0
Uvular Fronting 2| 2| 2 21111 5 5{ 100
Stopping 6|22 5 |21 1112 | 12 55 21.0
Context Sensitive
Voicing 5149} 5 |57 4149 | 14 155 9
Liquid Simplification 0} 2 0 |10 013 0 25 0
‘tInitial Consonant
Deletion 162 - - 1 62 ' 0.2
Final Consonant Deletion - - 0149 0 49 0
Frication 0{17{ 0 {13 014 | 0 44 0
Glottal Replacement 0/55] 0 {59 | 0/49 | O 163 0
Backing '
- Velarisation 0(46| O |58 0] 46 0 150 0
- Uvularisation 0}48] 0 | 58 0}48 0 154 0
- Glottalisation 0{139] 0 |55 0|49 | 0 143 0
Assimilation 11491 0 |57 0] 49 I 155 0.4
Dentalisation 0j45) 0 |57 | 0|48 | O 150 0
-{Dedentalisation 1] 6] 0 4 0] 1 1 11 9
Pharyngealisation 458 3 |57 1(54 8 69 11.6
Depharyn gealisation 3| 6| 2 5 2] 3 7 14 50
Labjalisation -0{60f O |55 | 0|45 0 160 0
Metathesis
Cluster
- Reducation - - 13 0 13 0
- Simplification
- Li.quid Simplif@cation - - lg 8 lg 8
- with Epenthesis - 1113 1 13 7.7

A = Actual Number of Occurrences
P = Possible Number of Occurrences

Example

3 uzar - zuzar

OalaBa-tala:ta

bint - pint

du3 a:s j a-za:za

% arf - zarf
xet - het
miqa§ - magas

4abla - tapla

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Phonological Processes Analysis

oooooo

Actual Possible Scores

Total

Example

According to Syliable Position %
Processes Scores {Occurrence
SIWI | SF/SIWW | SFWF ’
AlPI| A PIA | P| A P
Palatal Fronting of 3| 0 2 o - 2{ 0 7 0
Velar Fronting 0f5/0 (3|0 3 0110
Uvular Fronting 2| 2] 2 2 1 1 5 5| 100
Stopping 5({22| 4 |21 1| 12| 10 55 18
Context Sensitive '

Voicing 49 57 0} 49| 0155 0
Liquid Simplification 2 10 13 0 25 0
Initial Consonant

Deletion 0162 - - 0 62 0
Final Consonant Deletion - - 49 0 49 0
Frication 0{17] o {13 | o] 14! o0 44 0

_|Gloutal Replacement olss! 0 !s9 ol 49! o0163!- O
el 0({46]| O |58 0] 46| 0 150 0
- Velarisati
leulaaues 0{48| 0 |38 | 0{ 48| o134 ©
- Glottalisation 0{39] 0 |55 0| 49| 0143 0
Assimilation 01491 1 |57 01 49 1 155 0.6
Dentalisation olasi 0 |57 { o] 48| 0150| O
Dedentalisation 1! 6! 0 4 0 1 1 11 9
Pharyngealisation 0isg{ 0 {57 ! oi 54! 0 69 0
Depharyngealisation ol 6! 0 5 ol" 31 o0 14 0
Labialisation 0l60! O 155 | O| 45| 0 160 0
Metathesis
Cluster
- Reducation - - 13 0 13 0
- Simplification
- Liquid Simplification - - 3l 3 3
- with Epenthesis 13 0 13 0

q‘ita:r - gita:r
BGama’'nja - tama

dufda s - dufda

Jahab - dahab

A = Actuajl Number of Qccurrences
P = Possible Number of Occurrences

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Phonological Processes Analysis

Actual Possible Scores

Example

According to Syliable Position | Total . %
Processes Scores |Occurrence
SIW] | SF/SIWW | SFWF
AlP| A P|A | P| A P
Palatil Fronting 0 0 0 0 7 0
Velar Fronting ol 510 31 0 310 11 0 -
Uvular Fronting 212} 2 2] 1 11 5 5| 100
Stopping 5({22| 4 21} 1112110 55 18 -
Context Sensitive '

Voicing 0(49] O 57| 0.] 49| O 155 0
Liquid Simplification 0.2} 0 101 0113} 0 25 0
Initial Consonant
_Deletion 0 {62 - -1 0 62 0
Final Consonant Defetion - - 49| 0 49 0
Frication 0117 {( O 13/ 014! 0 44 0
Glottal Replacement 01551 0 59| 0149 | O ‘163 0
Racking '

- Velarisation 046! O 58{ 0| 46| 0 150 0
- Uvularisation 048 | O 58| 0| 48| 0O 154 0
- Glottalisation 0(39({ 0 55| 0 | 49| 0 143 0
Assimilation 04911 (57| 0la9l 1 155] o
Dentalisation 01457 0 157) 0148} 0 150 0
Dedentalisation 1/6(0 4| 0 1{1 11 9
Pharyngealisation 058 |0 [57] 0 54| 0 69 0
Depharyngealisation 01610 510 310 14 0
Labialisation ~|{oj60}l 0 |55] 0]45]| 0 160 0
Metathesis
Cluster -
- Reducation -1 - 13/0 13 0
- Simplification 3l o 3 5
- Liquid Simplification - -
- with Epenthesi - - 131 0 13 0
with Epenthesis ; ) 310 13 0

qitta - gitta
Bala:0a - tala:t:

.6 (dufdaS - dufd aS

dahab - dahab

A = Actua] Number of Occurrences
P = Possible Number of Occurrences

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Phonological Processes Analysis

Actual Possible Scores
According to Syllable Position| Total %
Processes ' Scores |Occurrence
SIWI | SF/SIWW | SFWF
A{P| A P{A | P} A . P
Palatal Fronting (] ol 2 o0l2|o0 7 0
Velar Fronting 0 51 0 3 0f 3 0 1 0
Uvular Fronting of 2 of2}0]l1}j0 s o
Stopping 0l22) 0 (21 012 0 55 0
Context Sensitive
Voicing 0/49) 0 |57 0149 0 155 0
Liquid Simplification o! 20 o {10} 0ol13 | 0 25 0
Initial Consonant
Deletion 0j62 - - 0 62 0
Final Consonant Deletion - -] 0j49 | 0 43| 0O
Frication 0{17( 0 (13 | O {14 0 44 0
Gloual'Replacemem 0155] 0 |59 0149 0 163 0
" |Backing . :
- Velarisation 0146| 0 |58 01|46 0 150 0
- {lvularisation 0({48(- 0 58 0148 0 154 0
- Glottalisation 0]39] 0 |55 0(49 | 0 143 0
Assimilation ola9! o0 |57 | 0ja9 | 0 155 0
Dentalisation olas| o !s7! olas | o 150 o -
_iDedentalisation ol 6/ 0 4 1 0 0 11 0
Pharygealisation | glsg| o |57 | 0l54 | 0 69| O
Depharyn gealisation o! 6! 0 5 ol 3 0 14 0
Labialisation ‘0leo! o |55 |-0/a5 | 0 160 O
Metathesis
Cluster
- Reducation - - 013 0 13 0
- Simplification -
- Liquid Simplification - 8 1; g lg 8
- wit i - -
with Epenthesis - . 0113 0 13 0

A = Actual Number of Occurrences
P = Pessible Numbes of Occurrences

Example

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Phonological Processes Analysis : For Control...é..

Actual Possible Scores
According to Syllable Position Total %
Processes Scores |Occurrence |Example
SIWI | SF/SIWW | SFW :
AlP| A PlA | P| A" P
Palatal Fronting of 3 0 21 0 21 0 7 0
Velar Fronting o 5 0 31 0 310 11 0
Uvular Fronting ol 2 0 21 0 1{ 0 5 0
Stopping 022 oj21] ot 12! 0 55 0
Context Sensitive
Voicing 0j49 | 0| 57| 0| 49| 0O 155 0
Liquid Simplification ol 2 o0l 101| 0|13:i1 0 25 0
Initial Consonant
Deletion 0 62 = -1 0 62 0
Final Consonant Deletion - - 49 49
Frication 0{17 0113} O '14 0 44 0
Glottal Replacement 0i55 0(51| 01|49 0 163 0
Backing :
- Velarisation 0{46 0(58| 0}4| O 150 0
- Uvularisation 0148 0]58) 0 )48 | 0 154 0
- Glottalisation 0{39 0ol 51I 0(49( O 143 0
Assimilation 0l49 0(57] 049 0 155 0
Dentalisation 0olas5| 0157 0]48| 0 150 0
Dedentalisation 0l 6 0 41 0 110 1 0
Pharyngealisation 0{58 0|54 0|54 0 69 0
Depharyngealisation 0! 6 0 51 0 3]0 14 0
Labjalisation 0160 0| 5] 0|45 0O 160 0
Metathesis
Cluster
- Reducation - -1 0}113} 0 13 0
- Simplification
- Liquid Simplification - -1 0 3|10 3 0
- with Epenthesis - -{ 011310 13 0
- -1 01131 0 13 0

A = Actual Number of Occurrences
P = Possible Number of Occurrences

The Analysis of the Phonological Systems of Arabic Speaking Chlldr;n Wfth f
Cleft Palate in Saudia Arabia



Phonological Processes Analysis : For Control..?..

Actual Possible Scores
According to Syllable Position| . Total %
Processes Scores |Occurrence |[Example

SIWI | SF/SIWW | SFWF : . .

AlP| A PlA Pl A P
Palatal Fronting of 3/ 0 0 0 7 0
Velar Fronting 0{ .51 0 0 0 1 0
Uvular Fronting 0} 2] 0 210 1 0 5 0 -
Stopping 0122 0 |21 {0 (12 0 55 0
Context Sensitive ‘
Voicing 0{49| O {57 |0 }49 0 155 0
Liquid Simplification 0! 2} 0 |10 |0 .{13 0 25 0
Initial Consonant
Deletion 0|62 - -4 0 62 0
Final Consonant Deletion - - 49 0 49 0
Frication 0(17{ 0 {13 |0 |14 0 4 0
Glottal Replacement 01551 0 159 | 0 {49 0 163 0
Backing ’
- Velaris_atio.n 0l46] O |58 | 0 (46 0 150 0
- Uvularisation 0/48! 0 i158 [0 |48 | 0O 154 0
- Glottalisation 0/39! o Is5 10 149 | 0 143 0
Assimilation 0/49| o |57 |o la9 | 0 155! o
Dentalisation o!a5! o |s7 |o las | o 1s0| o
Dedentalisation ol 6|l o0l alo |1 0 11 0
Pharyngealisation 0{58| 0 {57 |0 i54 | 0 69 0
Depharyngealisation ol 6l o lslo!l3! 0o 14 0
Labialisation -~ 0/l60l. 0 {55 |0 |45 | 0 160] O
Metathesis
Cluster
- Reducation -1 - - 13 0 13 0
- Simplification .
- Li.quid Simpliﬁ:cation - - lg 8 lg ' 8
- with Epenthesis _ - 13 0 13 0

A = Actval Number of Occurrences
P = Possible Number of Occurrences

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



Phonological Processes Analysls : For Control..d..

Actuai Possible Scores
According to Syllabje Position Total %
Processes Scores |Occurrence [Example

SIWI | SF/SIWW | SFWF

A|lP| A PlA ‘Pl A - P
Palfatal Fronting 0 0 0 0 7 0
Velar Fronting 0 0 0 0- 1 0
Uvular Fronting ol 2! o 210 1 0 5 0
Stopping 0{22! 0{21{0 (12| 0 55 0
Context Sensitive

Voicing - 0(49f O {57 | 0 |49 0 155 0
Liquid Simplification o 2, 010} 0 |13 0 25 0
Initial Consonant
Deletion 0] 62 - - 0 62 0

Final Consonant Deletion - -1 0149 0 49 0
Frication 0] 17 13/ 0114 o 44l o0
Glottal Replacement olssi 0159 0|49 0 163 0
Backing ,
- Velarisation 0/ 46| O [ 58| O | 46 0 150 0
- Glottalisation 0} 39] 0 |55} 0 | 49 0 143 0
Assimifation 0[] 49| O {57} 0 |49 0 155 0
Dentalisation 0j 45| 0 [S57| 0 |48 | 0 150 0
Dedentalisation o] 6/ 0 41 0 1 0 1 0
Pharyngealisation ols8 o/s57/ 0154 0o 69 0
Depharyngealisation ol 6 o0 51 0 3 0 14 0
Labialisation ole6o] 0 |55] 045} 0 160 0
Metathesis
Cluster
- Reducation - -1 013 0 13 0
- Simplification
- Li.qnid Simpliﬁ:cation - - g lg 8 lg 8
- with Epenthesis ol 0 13 0

A = Actual Number of Occurrences
P = Possible Number of Occurrences

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



FIGURE ANALYSIS OF CONTRASTIVE PHONOLOGICAL SYSTENM
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FIGURE t  ANALYSIS OF CONTRASTIVE PHONOLOGICAL SYSTEM -
For Subject Three
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FIGURE

For Subject Four

ANALYSIS OF CONTRASTIYE PHONOLOGICAL SYSTEM
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FIGURE : ANALYSIS OF CONTRASTIVE PHONOLOGICAL SYSTEM
fFor Subject Five
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FIGURE : AKALYSIS OF CONTRASTIVE PHONOLOGICAL SYSTEM
For Subject "Six -
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FIGURE

ANALYSIS OF CONTRASTIVE PHONOLOGICAL SYSTEM

For SubjectSeven

AV

T: B - . FroR— 5 H
::‘ ' i < "': :i z if
i b7 d : | S b
SFWW ! i - : ! . ! -
i 8 . sin 3 o~ o EEE
P I B R : : .28
Lo 4 R N N
! P : T - . - e
W . r - T e et
o K i T o
In'. N i
i ﬂ,? . n :
;-—.; = 4 : PR K g 2
Pob o ot,2 d A I R R
Sl“u gr E:: LY :- K : !‘ ‘ : ' ’
H - e : _5 57 ¥ H }o e
i - . L ol ' Y AVars
] “ ] H i :
. foFT= T N
| ie | e LR
W g } i i
i w : | g ] J J :n h |

SFWF

X Y-

g
4
0
/ /
7
.

J

/

/

- -
-

J

W
- /

g
//A

’
’ _".

The Analysis of the Phonological Systems of Arabic Speaking Children With
Cleft Palate in Saudia Arabia



FIGURE s ANALYSIS OF CONTRASTIVE PHONOLOGICAL SYSTEM
For Subject Eight
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FIGURE s ANALYSIS OF CONTRASTIVE PHONMOLOGICAL SYSTEM
For Control One
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" 'FIGURE t ANALYSIS OF CONTRASTIVE PHONOLOGICAL SYSTEM
For Control Two
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