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CHAPTER I 

INTRODUCTION 

Children with cleft palates who have insufficient velopharyngeal 

closure display speech problems characteristic of their inadequate 

palatal mechanism. These individuals typically have the most diffi

culty with fricatives and affricative sounds. Plosive sounds are also 

frequently distorted. The literature agrees that for an individual 

with velopharyngeal incompetence, voiceless consonants are more diffi

cult than voiced consonants (Spriestersbach, Darley, and Rouse, 1956; 

Hess and McDonald, 1960; Byrne, Shelton, and Diedrich, 1961; Spries

tersbach and Powers, 1959; Warren and Devereaux, 1966; Wells, 1971; 

and Moll, 1968). The physiological factor underlying these misarticu-

lated sounds is that fricatives, affricatives, and plosives and voiced 

consonants, as opposed to voiceless consonants, require a high amount 

of intraoral air pressure which the velopharyngeal incompentent indi

vidual cannot sustain (Morris, 1972; Warren and Devereaux, 1966; 

Spriestersbach and Powers, 1959; Byrne, Shelton, and Diedrich, 1961; 

and McDonald and Koepp-Baker, 1951). 

When faced with the task of producing a consonant sound which 

requires sustained intraoral air pressure, the individual with in

sufficient velopharyngeal closure may do one of three things. He 

may simply omit the sound, produce it with uncontrollable nasal escape 

of air, or substitute a standard or nonstandard phoneme for the sound. 

The present study was concerned with the latter two of these three 

alternatives, nasal escape of air and the substitution of nonstandard 

English phonemes. 

Bzoch (1972) pointed out that these two forms of deviant speech, 

nasal escape of air and the substitution of nonstandard English pho

nemes, such as laryngeal or pharyngeal articulations, are character

istic of individuals with insufficient velopharyngeal closure. He 

also noted that both nasal escape of air and the substitution of 

pharyngeal or laryngeal articulations are related to perceptual judg

ments of voice quality, instrumental measures of hypernasality, and 
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articulation test results. Van Riper (1972) stated that nasal escape 

of air and the substitution of glottal stops and fricatives are two 

basic articulation problems of individuals with inadequate velo

pharyngeal closure. 

The nonstandard or nonphonetic sound substitution occurs when 

the child articulates a sound somewhere other than in the oral cavity. 

Glottal stops, glottal fricatives, pharyngeal fricatives, and laryn

geal fricatives are some of the types of nonphonetic sound substitu

tions. Unlike nasal escape of air, the nonphonetic sound substitu

tions are learned, and generally believed to be compensatory in 

nature (Isshiki, Honjou, and Morimoto, 1968; Bzoch, 1972; and Morris, 

1972). The present study was concerned with the question of why some 

individuals develop these compensatory articulation patterns. 

Review of the Literature 

An examination of the related literature was conducted. The 

research reviewed was subdivided into the following categories: 

1) nasal escape of air, 2) compensatory articulation patterns, and 

3) therapeutic approaches to articulation therapy for individuals 

with inadequate velopharyngeal closure. 

Nasal Escape of Air 

Nasal escape of air was discussed as a defect of articulation as 

early as 1916 by Berry and Legg (Bzoch, 1972). The literature agrees 

that nasal escape of air is the major factor in the speech of indi

viduals with inadequate velopharyngeal mechanisms (Bzoch, 1972). 

Moll (1968) reported that nasal escape of air is the one factor which 

characterizes cleft palate speech. Morris (1972) referred to nasal 

escape of air as typical cleft palate speech and further pointed out 

that this problem results from the inability to obtain the velo

pharyngeal closure necessary for pressure consonants. Hess and 

McDonald (1960) reported that nasal escape of air is common in cleft 

palate speech. 



Masland (1946, p. 311) referred to nasal escape of air as "nasal 

aspirate" and defined it as follows: 

Cleft palate speech, however, is characterized by the fact 
that air escapes through the nose during the articulation 
of all consonants and it is the sound of air rushing through 
the nostrils which gives cleft palate speech its character
istic quality of nasal aspirate. 

Masland continued to point out that it is the nasal aspirate which is 

primarily responsible for the acoustic abnormalities in the speech of 

individuals with insufficient velopharyngeal closure. McDonald and 

Koepp-Baker (1951) defined nasal escape of air as the escape of air 

through the nasal passage when the individual attempts to produce 

sounds which require high intraoral breath pressure. 

The physiology of this phenomenon was discussed by Morris (1972, 

p. 137) when he said. 

Air pressure that would normally be directed through the 
mouth during the production of a plosive, fricative, or 
affricate escapes from the oral cavity into the nasal cav
ity through the velopharyngeal port. The air pressure is 
emitted through the nostrils during the production of these 
speech sounds. 

It is generally agreed that nasal escape of air is common or 

frequent in the speech of individuals with insufficient velopharyn

geal closure (Hess and McDonald, 1960); however, incidence figures 

are rarely reported. Bzoch (1972) reported that nasal escape of air 

occurred in 423 of the 1000 cases he studied. Wells (1971) reported 

that nasal escape of air occurred on 45 percent of cleft palate artic

ulation errors and that it was a significant error in the deviant ar

ticulation skills of speakers with repaired cleft palates. Counihan 

(1960) studied the articulation skills of adolescent and young adult 

cleft palate speakers, and reported that these individuals were sub

stantially lower in their articulation skills than normal individuals 

when comparing Templin-Darley Tests of Articulation scores. Couni

han further reported that a substantial percentage of the articulation 

errors of these cleft palate speakers was attributable to nasal es

cape of air. 



Nasal escape of air results in a perceptual distortion of pressure 

consonant sounds, ie. plosives, fricatives, and affricatives. Mc

Donald and Koepp-Baker (1951) pointed out that nasal escape of air 

alters the basic characteristics of plosive and fricative sounds. 

Even with correct articulatory placement the distortion resulting 

from nasal escape of air may be so severe that it renders the speech 

unintelligible (Masland, 1946). Nasal escape of air may also be 

visually distorting in that the speaker may use facial grimaces and 

constriction of the nares in an attempt to prevent the air from es

caping (Morris, 1972), 

Most authors believe that nasal escape of air is directly re

lated to velopharyngeal insufficiency. Morris (1972) pointed out that 

nasal escape of air varies greatly among speakers and that the major 

determinant is the size of the velopharyngeal opening. Bzoch (1972) 

concurred with this in stating that nasal escape of air is a direct 

indication of velopharyngeal incompetence. Moll (1968) gave further 

support to the idea that the basis for nasal escape of air is velo

pharyngeal dysfunction when he said that this phenomenon does not 

decrease with age. 

McDonald and Koepp-Baker (1951) disagreed with the above theory 

and advanced the notion that nasal escape of air was more related to 

"mandibular and lingual position and movement" than to velopharyngeal 

competence. These authors observed that when the tongue and mandible 

are lowered and relaxed the air stream is naturally directed through 

the oral cavity regardless of the lack of velar valving. However, 

during the production of the pressure consonants, fricatives, affri

catives, and plosives, the articulators produce oral resistance to 

the air flow. This resistance, in the absence of adequate velar valv

ing, forces the air upward into the nasal cavity. 

Although Bzoch (1972) agreed that nasal escape of air is directly 

related to velopharyngeal incompetence, he cautioned against directly 

interpreting nasal escape as being indicative of velopharyngeal in

competence. He pointed out that a deviated septum or nasal congestion 

may result in little or no nasal escape of air even in the presence 



of velopharyngeal incompetence. The use of a weak or aspirate voice 

quality may also mask the perception of nasal escape of air. An 

anterior perforation of the hard palate may produce nasal escape of 

air even though the individual may have a functionally adequate velo

pharyngeal mechanism. Even when there is true nasal escape of air, 

the problem may be functional rather than indicative of actual organic 

velopharyngeal inadequacy. 

Compensatory Articulation 

Many different types of compensatory articulations are mentioned 

in the literature concerned with the cleft palate population; however, 

few of these are clearly defined and even fewer have been the subject 

of empirical research. The two most frequently mentioned types of 

compensatory articulation are the glottal stop and the pharyngeal 

fricative. Wells (1971) said that cleft palate individuals may use 

"unconventional substitutions" such as the glottal stop or pharyngeal 

fricative for plosives or fricatives. Morris (1972) reported that 

many cleft palate speakers may use glottal articulations for plosives, 

especially for back plosives. The pharyngeal or velar fricatives are 

frequently substituted for standard affricatives (Morris, 1972; Moll, 

1968; and Bzoch, 1972). Bzoch (1972) referred to these compensatory 

articulations as "gross substitution errors." Other reports of com

pensatory articulations include Masland's (1946) report that older 

children and adults may use pharyngeal or "nasal fricatives" for 

standard fricatives. Koepp-Baker (1971) observed that in the speech 

of cleft palate individuals the usual substitution for a standard 

plosive is a "nonphonetic laryngeal or pharyngeal stop" (p. 793). 

Greene (1960) reported that cleft palate speakers characteristically 

use glottal sounds for oral plosives and nasal or glossopharyngeal 

sounds for siblants, fricatives, and affricates. Sherman, Spries

tersbach, and Noll (1959) observed that the glottal stop was sub

stituted for fricatives as well as for plosives, but that it was 

never substituted for the / j / , /m/, /n/, /I/, or /r/ sounds. 



Bzoch (1972) observed another type of glottal articulation which 

he referred to as glottal coarticulation. During glottal coarticula-

tion "a glottal pulse is formed simultaneously with the usual lip or 

tongue articulations" (p. 115). Moll (1968) discussed the same phenom

enon stating that the glottal stop may be a prevocalic, intrusive 

sound. When the glottal is intrusive it is not as conspicuous to 

the listener as it is when it is used as a sound substitution (Sherman, 

Spriestersbach, and Noll, 1959). 

The physiological occurrence underlying the production of com

pensatory articulations is also not clearly defined in the literature. 

According to Bzoch (1972) and Wells (1971) the glottal stop is pro

duced by the vocal cords while the pharyngeal or velar fricatives are 

produced by constriction of the pharyngeal area. From a study of 

cinefluorographic films, Bzoch (1972, p. 113) found "grossly abnormal 

articulation movements involving constrictions of the entire laryngeal 

area or the epiglottis and base of the tongue" during the production 

of compensatory articulations. Van Riper (1972, p. 378) noted that 

"the use of the glottal stop or fricative substitution requires a 

state of localized tension in the larynx." A simple explanation is 

that the obstruction of the air stream at the level of the glottis 

to obtain breath pressure leads to the development of the glottal stop 

as a substitution for plosive sounds (Sherman, Spriestersbach, and 

Noll, 1959). A similar view concerning laryngeal and pharyngeal stops 

was presented by Koepp-Baker (1971, p. 793) when he stated that, "the 

relative ease of producing an occlusion at a lower level in the airway 

and at a point ahead of the usual and normal point of articulatory 

contact for the plosive encourages this type of substitution." The 

above findings indicate that in all compensatory articulations the 

individual articulates the sound somewhere other than the oral cavity, 

usually the glottal, laryngeal, or pharyngeal areas. 

Few incidence figures for the frequency of compensatory articu

lation have been reported. From a review of the literature Moll (1968, 

p. 91) concluded "the most consistent finding is that the 'glottal 

stop' sound appears frequently in cleft palate speech." He continued 



to point out that the glottal stop is less frequent in consonant 

blends than on single sounds. Isshiki, Honjou, and Morim^Jfir^1968) 

also reported that glottal stops and pharyngeal fricatives were fre

quent in cleft palate speech. It has also been observed that glottal 

stops are most frequently substituted for /k/ and /g/ (Masland, 1946 

and Sherman, Spriestersbach, and Noll, 1959). Most authors agree 

that the pharyngeal fricative is not as frequent in cleft palate 

individuals' speech as the glottal stop (Morris, 1972 and Wells, 

1971). 

Bzoch (1972) reviewed 1000 consecutive longitudinal studies and 

found that the most frequently occurring abnormal speech characteris

tic was the substitution of laryngeal and pharyngeal sounds for stand

ard consonant sounds. Bzoch observed the glottal stop to occur in 

564 of the 1000 cases. Wells (1971)reported that glottal stops, 

"̂  pharyngeal fricatives, and nasal snorts were responsible for two-

thirds of the substitution errors made by cleft palate speakers. 

Morris (1972) reported that there was less variation between and with

in speakers for the glottal stop than for nasal escape of air, and 

that for pharyngeal fricatives there was great variation among speak

ers but that there was a relatively consistent use within speakers. 

Bzoch (1972) reported the greatest frequency of glottal stops in 

children three to four years old. 

Sherman, Spriestersbach, and Noll (1959) conducted one of the 

few published studies of compensatory articulation patterns. The 

major purpose of their study was to compare the conspicuousness of 

glottal stops in the speech of children with cleft palates and in the 

speech of children with functional misarticulations. Tape recordings 

of the speech of fifty children with cleft palates and fifty children 

with functional misarticulations were judged for the conspicuousness 

of glottal stops. These authors observed that 75 percent of the total 

observed glottal stops for both groups occurred as either prevocalic 

intrusions or substitutions for voiced consonants, primarily for stop-

plosives. The cleft palate group demonstrated a higher mean number of 

glottal stops and higher mean scale values for the conspicuousness 
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of the glottal stops than did the functional misarticulation group. 

Glottal stops which were substituted for consonants were judged as 

more conspicuous than prevocalic intrusive glottal stops. The authors 

concluded that while glottal stops are not unique to individuals with 

cleft palates, this type of compensatory articulation is likely to 

be more prevelant and more conspicuous in the speech of children with 

cleft palates than in the speech of children with functional misar

ticulations. They also concluded that the conspicuousness of glottal 

stops is related to the number of glottal stops per speech sample and 

to the phonetic situations in which the glottal stop occurs. 

One of the most consistent findings regarding the result of 

compensatory articulations is that the use of these productions re

duces the amount of nasal escape of air (Moll, 1968; Morris, 1972; 

and Bzoch, 1972). According to Morris (1972), the glottal stop re

duces nasal escape of air perceptually because the interruption of 

the air stream is at a point in the respiratory tract which is closer 

to the lungs than is the velopharyngeal port. This keeps the plosive 

character of the stop from depending on the velopharyngeal valving. 

Morris con.tended that the nasal escape of air probably still exists, 

although it is greatly reduced perceptually. 

Bzoch (1972) took a somewhat different point of view in saying 

that glottal articulation affects the air flow; therefore, these 

errors may affect instrument ratings of nasal or oral airflow. "If 

the subject being tested uses a gross substitution articulation pat

tern, there will be little or no nasal air flow in the presence of 

velopharyngeal incompetency" (p. 123). 

Another consistent finding regarding the results of compensatory 

articulation patterns is that the patterns tend to continue through 

later years, even continuing after surgical restoration of the velo

pharyngeal mechanism (Morris, 1972 and Bzoch, 1972). Bzoch (1972) re

ported that glottal stops persisted the longest for /k/ and /g/ in 

the medial position and that pharyngeal and velar fricatives persisted 

the longest for /s/ and /z/ including blends with these sounds. Bzoch 

further noted that the clinical correction of compensatory articula

tion patterns is difficult because, 



The simple fact that this manner of early speech behavior 
involves efferent neuromuscular pathways completely dif
ferent than those utilized in normal emerging speech pat
terns in early childhood is a good reason for the relative 
difficulty of modifying such patterns over any considerable 
period of time (p. 113), 

Most authors agree that while compensatory articulation patterns 

are learned, they are related to velopharyngeal incompetence (Bzoch, 

1972 and Morris, 1972), According to Morris (1972) learning and 

structural deficiences are the two major factors in the development 

of compensatory articulation patterns. Bzoch (1972) disagreed with 

Sherman, Spriestersbach, and Noll (1959) who observed glottal stops 

in the speech of children with functional misarticulation errors. 

Bzoch (1972) reported that glottal stops and pharyngeal fricatives 

were rarely found in the speech of young children without cleft 

palates. 

Although compensatory articulation seems to be related to velo

pharyngeal incompetence there is evidence which suggests that these 

error patterns are not directly caused by the structural deficit. 

Isshiki, Honjou, and Morimoto (1968) observed that compensatory 

articulation patterns did not occur in the speech of individuals 

with temporarily artificially induced velopharyngeal incompetence 

using polyvinal tubes. Bzoch (1972) also pointed out that many cleft 

palate individuals, even older individuals with unrepaired clefts, of

ten do not develop compensatory articulation patterns. 

In light of these previous findings, the question arises as to 

what actually underlies the learning or development of compensatory 

articulation patterns. Several authors have speculated as to why a 

child uses such patterns. Wells (1971) asserted that the compensa

tory patterns are the child's way of seeking to impound the air 

stream. Koepp-Baker (1971) speculated that the child may be capable 

of producing plosives in isolation, but "in syllable production at 

normal or more rapid rates, however, the plosives drop out or glottal 

or pharyngeal stops are substituted" (p. 793). Neither of these 

theories attempted to explain why some children develop compensatory 

articulations while others rely on the alternative nasal escape of air 
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An explanation of the use of compensatory articulation patterns 

through a reinforced learning framework was presented by Bzoch (1972, 

p. 113). 

The insidious nature of such learned compensatory patterns 
of misarticulation appears to lie in the fact of very early 
habituation of extremely atypical neuromuscular conditioned 
motor patterns used to form syllable pulses in speech. The 
patterns were almost always learned and reinforced in infan
cy and early childhood. 

Another possibility as to why compensatory articulation patterns 

are developed may be related to the fact that during the production 

of glottal stops and pharyngeal fricatives the tongue is retracted 

and lowered. Koepp-Baker (1971) reported that some research suggests 

that in many cleft palate speakers the tongue is habitually retracted 

and lowered. McDonald and Koepp-Baker (1951) reported that a retract

ed tongue position was responsible for many articulation errors in 

cleft palate speakers. They suggested that this pattern may develop 

in infancy to prevent food from entering the nasal cavity. They 

further reported that embryologists have suggested that the retract

ed tongue pattern may develop in intra-uterine life. McDonald and 

Koepp-Baker also speculated that the retracted tongue position may 

develop from compensatory attempts to produce plosives or fricatives 

which results in glottal stops or glottal fricatives. It seems pos

sible that the converse of this might also be true, that the pattern 

of retracted tongue position developed in infancy or in intra-uterine 

life might be responsible for the development of a retracted tongue 

position during speech which results in compensatory articulation 

patterns. 

A different theory as to the underlying factors in the develop

ment of compensatory articulation patterns was presented by Morris 

(1972, p. 138). 

Apparently some speakers with velopharyngeal incompetence 
consider the glottal stop as being a better approximation 
perceptually of certain plosives, for example, than a na
sal distortion and so they adopt that response as a substi
tution for these plosives. 
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This hjrpothesis, that individuals who develop compensatory pro

ductions consider them to be perceptually better than the alternative 

nasal escape of air, was the concern of the present study. If this 

is indeed the case one would expect that individuals who do not use 

compensatory articulation patterns would not consider compensatory 

productions to be better perceptual approximations than nasal dis

tortion. This would be true only if the perceptual judgment of 

"better" were the single and only factor underlying the development 

of compensatory articulation patterns. 

Therapeutic Approaches 

Few authors have dealt with the task of providing specific sug

gestions for therapeutic approaches to articulation therapy for in

dividuals with inadequate velopharyngeal closure. 

None of the articles dealing with clefts of the prepalate 
and palate in the first twelve years of publication of the 
Journal of Speech and Hearing Research presented informa
tion on remedial procedures. The articles on cleft palate 
in that journal were concerned primarily with assessment 
of speech and with characteristics of children with palatal 
clefts. In the first six volumes of the Cleft Palate 
Journal, less than a dozen articles considered speech 
training (Wells, 1971, p. 223). 

Of the literature reviewed in the present study not one author pre

sented suggestions for clinical correction of compensatory articula

tion patterns. The only reference to therapy for these errors was, 

as mentioned previously, that the compensatory articulation patterns 

are extremely difficult to correct (Bzoch, 1972 and Morris, 1972). 

Moll (1968) gave general suggestions for therapy in saying that speech 

is more intelligible with correct articulatory placement and that 

grossly deviant distortions such as pharyngeal fricatives compound 

the problems of intelligibility. The speech pathologist can infer 

from these suggestions that nasal escape of air with correct articu

latory placement is more desirable than are compensatory articulation 

substitutions. 
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Statement of Purpose 

There has been no published research concerned with the question 

of what underlies the development or learning of compensatory articu

lation patterns. In addition, there have been no specific guidelines 

for the clinical correction of such patterns. A better understanding 

of the child's process in learning these compensatory patterns can 

lead to the development of specific guidelines for the correction of 

this severe articulation problem. 

The purpose of the present study was to test the hypothesis 

that children with velopharyngeal incompetence who develop compensa

tory articulation patterns do so because they consider these produc

tions to be better perceptual approximations of standard plosives, 

fricatives, and affricatives than the alternative distortion from 

nasal escape of air. 



CHAPTER II 

METHODS AND PROCEDURES 

This chapter presents the methods and procedures used to test 

the hypothesis that velopharyngeal incompetent children with com

pensatory articulation patterns use these patterns because they con

sider them to be perceptually better than the alternative nasal es

cape of air. This study had a twofold purpose: 1) to determine 

perceptual preferences of children with compensatory articulation 

patterns, and 2) to compare those preferences to the perceptual pref

erences of velopharyngeal incompentent children without compensatory 

articulation patterns and with the perceptual preferences of normal 

children. 

Selection of Subjects 

Twenty-four subjects, eight velopharyngeal incompetent children 

with compensatory articulation patterns, eight velopharyngeal in

competent children without compensatory articulation patterns, and 

eight normal children were included in this study. These twenty-

four subjects composed two experimental groups and one control group. 

Experimental group one included velopharyngeal incompetent children 

with compensatory articulation patterns. Experimental group two in

cluded velopharyngeal incompetent children with audible nasal escape 

of air and no current or past history of compensatory articulation 

patterns. The two experimental groups were initially selected on the 

basis of their speech characteristics. 

Subjects in both experimental groups demonstrated velopharyngeal 

incompetence as determined by the Lubbock Cleft Palate Team-. All 

experimental subjects had been previously evaluated by this team. 

Children in experimental group one demonstrated compensatory artic

ulation patterns as determined by two speech pathologists on the 

Lubbock Cleft Palate Team. Of these eight subjects two had repaired 

submucos clefts, two had repaired unilateral complete clefts of the 

lip and palate, and four had velopharyngeal incompetence of undetermined 

13 
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origin. Children in experimental group two demonstrated audible 

nasal escape of air with no compensatory articulation patterns as 

determined by two speech pathologists on the Lubbock Cleft Palate 

Team, Any child with a past record of compensatory articulation 

patterns was excluded from this group. Of these eight children two 

had repaired unilateral complete clefts of the lip and palate, two 

had repaired bilateral complete clefts of the lip and palate, and 

four had velopharyngeal incompetence of undetermined origin. The 

control group was composed of eight children who had no past history 

of speech disorders, hearing loss, or mental retardation. 

Sex 

The sex of the two experimental groups was not preestablished. 

Experimental group one, children with compensatory articulation pat

terns, was composed of two males and six females. Experimental group 

two, children with nasal escape of air, was composed of seven males 

and one female. Four males and four females were included in the con

trol group to approximate as closely as possible the sex ratio of 

nine males and seven females in the two experimental groups. 

Age 

The ages of the two experimental groups was also not preestablish

ed. The ages of the children in the compensatory articulation group 

ranged from five years, four months to twelve years, two months. The 

ages of the children in the nasal escape of air group ranged from 

four years, four months to twelve years, nine months. After the selec

tion of the sixteen experimental subjects, subjects with compensatory 

articulation patterns and subjects with nasal escape of air were pair

ed according to the closest possible age match. The mean age of each 

experimental pair was calculated and one control subject was matched 

to each mean within 6.5 months. 
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Test Description and Procedures 

The test battery included a hearing screening test and an audio 

preference tape recording containing compensatory articulation speech 

samples and nasal escape of air speech samples. The tests were ad

ministered in a 9 1/2 feet by 12 feet room at the Texas Tech Univer

sity Speech and Hearing Clinic. A brief period of time was provided 

before the actual testing to establish rapport and to explain to the 

child what was expected of him. The hearing screening was adminis

tered first, followed by the experimental audio test tape. The time 

required to test each child ranged from 20 to 30 minutes. 

Hearing Screening 

The twenty-four subjects included in this study were individually 

screened by the investigator using a portable Maico Audiometer (Model 

MA-12B). Instructions and a demonstration were given to each subject 

prior to testing. The hearing screening was designed to ensure that 

each subject was capable of hearing all speech sounds at a normal or 

below normal hearing level. The frequencies screened were selected 

on the basis of frequency characteristics of speech sounds. Sanders 

(1971) reported that all standard English speech sounds range between 

the frequencies 200Hz and 6400Hz. To ensure that each subject could 

hear all speech sounds the frequencies 250Hz, 500Hz, lOOOHz, 2000Hz, 

4000Hz, and 6000Hz were screened at 20dB (ISO). Katz (1972) defined 

the normal limits of hearing to range from -lOdB to 26dB (ISO). Any 

subject with a pure tone hearing loss exceeding 20dB (ISO) in the 

better ear at any of the test frequencies was excluded from this 

study. Two potential subjects were excluded from the study because 

they failed to pass the hearing screening test. 

Construction of Test Tape 

An audio tape recording was constructed to be used in determin

ing the subject's perceptual preference between a word produced with 

compensatory articulation and the same word produced with audible 
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nasal escape of air. Two children not used as subjects in the study 

were used to make the test tape. One child consistently produced 

compensatory articulation patterns as determined by two speech patho

logists of the University of Iowa Cleft Palate Research Program who 

were involved in the child's diagnostic and therapeutic management. 

The second child consistently produced audible nasal escape of air 

as determined by two speech pathologists of the Lubbock Cleft Palate 

Team who were involved in this child's diagnostic and therapeutic 

management. Each child's productions on the Templin-Darley Screening 

Test of Articulation (1969) and the Iowa Pressure Subtest of the 

Templin-Darley Tests of Articulation (1969) were recorded on two 

Scotch 176 Low Noise reel to reel audio tapes at 7 1/2 IPS. Three 

speech pathologists then listened to the tapes. To obtain the com

pensatory articulation speech samples the judges listened to the tape 

of the child with compensatory articulation patterns and were instruc

ted to mark on paper the words which the child had produced with a 

compensatory articulation pattern, ie. a laryngeal or pharyngeal sound. 

A word was used in the test tape only if all three judges agreed that 

the child had used a compensatory articulation pattern during the pro

duction of the word. 

To obtain the speech samples produced with nasal escape of air 

a second group of three speech pathologists listened to the tape of 

the child with audible nasal escape of air. These judges were instruc

ted to mark on a corresponding text the words which the child had pro

duced with audible nasal escape of air. A word was used in the test 

tape only if all three judges agreed that the child had produced the 

word with nasal escape of air. 

Fourteen words were identified by the judges as being produced 

with compensatory articulation by one child and audible nasal escape 

of air by the other child. These fourteen words were used as the test 

items. 

Five additional words which two of the three judges agreed were 

produced with compensatory articulation by one child and nasal escape 

of air by the other child were used as practice items preceeding the 
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actual test items. The examiner recorded the following set of in

structions with the practice items in an acoustically treated room 

using a Sony (Model TC-104A) reel to reel recorder and a Sony DR-150 

reel to reel tape at 7 1/2 IPS. 

You are going to hear two words. Both words will sound 
funny or wrong in some way. You are to tell which word 
sounds more correct or more right to you. If "one" 
sounds more correct or more right to you say "one". 
If "two"sounds more correct then say "two". Listen 
to both words before you say which one sounds more 
correct. Let's practice before we start. Listen to 
both of these words and tell me which one sounds more 
correct, one or two. 1. Planting (nasal escape), 
2. Planting (compensatory), (Five seconds response 
time). Tell me which one sounds more correct, 1. 
Paper (nasal escape), 2. Paper (compensatory), (Five 
seconds response time). Let's practice again. Tell 
me which one sounds more correct, 1. Crackers (com
pensatory), 2. Crackers (nasal escape), (Five seconds 
response time). Good, let's try another one. Tell 
me which one sounds more correct, 1. Umbrella (com
pensatory), 2. Umbrella (nasal escape), (Five seconds 
response time). Good, we'll try one more, which one 
sounds more correct, 1. Shreaded (nasal escape), 
2. Shreaded (compensatory), (Five seconds response 
time). If you don't hear a word or want to listen 
again, tell me that you want to hear it again. Re
member to listen to both words and then tell me which 
word sounds more correct, one or two. Now listen care
fully and tell me which ones sound more correct. Are 
you ready? 

The instructions were followed by the fourteen pairs of test words. 

The pairs of test words were randomly arranged as to which produc

tion, the compensatory articulation or the nasal escape of air, was 

presented first. Five seconds response time was provided after each 

pair of words. 

Three Sony (2 Model TC-106A and 1 Model TC-104A) reel to reel 

tape recorders were used in constructing the actual test section of 

the tape. One recorder was used to play the recording of the child 

with the compensatory articulation patterns. The second recorder 

was used to play the recording of the child with audible nasal es

cape of air. The third recorder was used to record the pairs of 

words from the two speech samples and the examiner's productions of 
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one or "two" which preceeded each word. Approximately constant 

volume levels were maintained by use of a VU meter. Table 1 contains 

the list and random arrangement of presentation for the fourteen 

pairs of test words. 

Table 1.—Test words arrangement of presentation. "C" indicates 
that the word was produced with compensatory articulation. "N" 
indicates that the word was produced with audible nasal escape of 
air. 

1. Clown (N) 
1. Glasses (N) 
1. Spoon (N) 
1. Twins (N) 
1. String (C) 
1. Sun (C) 
•1. Blocks (N) 
1. Stopped (N) 
1. Matches (C) 
1. Queen (N) 
1. Sleeping (C) 
1. Squirrel (C) 
1. Music (C) 
1. Onion (C) 

2. Clown (C) 
2. Glasses (C) 
2. Spoon (C) 
2. Twins (C) 
2. String (N) 
2. Sun (N) 
2. Blocks (C) 
2. Stopped (C) 
2. Matches (N) 
2. Queen (C) 
2. Sleeping (N) 
2. Squirrel (N) 
2. Music (N) 
2. Onion (N) 

Test Tape Presentation 

The experimental test tape was individually presented to each 

child using a Roberts (Model 770X) reel to reel tape recorder. Each 

child was seated approximately three feet from the speaker of the tape 

recorder. The tape was calibrated and presented to each subject at 

80dB SPL. The examiner was seated directly across from the subject 

and recorded the subjects' responses on paper. Each response by a 

subject was rewarded with a plastic token. Prior to the testing each 

subject was given verbal instructions and a brief demonstration of the 

research task. As a part of the instructions each subject was told 

that if he earned a total of 19 tokens (one for each of the practice 

items and one for each of the test items) he would be allowed to trade 
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them for a prize after the test was completed. The prizes were on dis

play and the child had the opportunity to indicate a desired prize 

prior to testing. Any subject unable to perform the research task, 

as determined by the examiner following the verbal instructions, dem

onstration, and the practice section of the test tape, was excluded 

from the study. One subject was not included in the study because he 

was unable to perform the research task. 

Test Item Reliability 

To establish internal reliability on the test tape the normal 

subjects' preferences for each item was computed. From these scores 

the mean (5,14) and the standard deviation (1.79) were computed for 

the number of normal subjects preferring compensatory productions per 

test item. Any test item on which the normal subjects' preference 

was beyond two standard deviations from the mean was excluded from any 

further statistical analysis. The normal group's preference on test 

item number five, the word string, was beyond two standard deviations 

from the mean, and therefore this item was excluded when the test re

sults were computed. 

Statistical Analysis 

A multi-factor, two by three way analysis of variance (Kerlinger, 

1964) was used to determine whether or not there were any significant 

differences among the scores of the three groups. Each subject re

ceived two raw scores. The first raw score was the subject's total 

number of preferences for the compensatory productions. The second 

raw score was the subject's total number of preferences for the nasal 

escape of air productions. This design yeilded six groups of scores 

to be analyzed and compared: 1) The number of compensatory productions 

which were preferred by the children with compensatory articulation 

patterns, 2) The number of nasal escape of air productions which were 

preferred by the children with compensatory articulation patterns, 

3) The number of compensatory productions which were preferred by the 

children with nasal escape of air, 4) The number of nasal escape of 
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air productions which were preferred by the children with nasal escape 

of air, 5) The number of compensatory productions which were preferred 

by the normal children, and 6) The number of nasal escape of air pro

ductions which were preferred by the normal children. 

In the event that significant variations occurred in the analysis 

of variance, the Scheffe' procedure (Kerlinger, 1964) was used to test 

each of the following null hypotheses: 

1) There is no significant difference between the mean 
number of compensatory productions which were pre
ferred by the compensatory articulation group and 
the nasal escape of air group. 

2) There is no significant difference between the mean 
number of compensatory productions which were pre
ferred by the compensatory articulation group and 
the normal group. 

3) There is no significant difference between the mean 
number of compensatory productions which were pre
ferred by the nasal escape of air group and the normal 
group. 

4) There is no significant difference between the mean 
number of compensatory productions and the mean num
ber of nasal escape of air productions which were pre
ferred by the compensatory articulation group. 

5) There is no significant difference between the mean 
number of compensatory productions and the mean num
ber of nasal escape of air productions which were pre
ferred by the nasal escape of air group. 

6) There is no significant difference between the mean 
number of compensatory productions and the mean number 
of nasal escape of air productions which were preferred 
by the normal group. 

For this study the .05 level of confidence was preestablished to 

represent the necessary level of significance. 



CHAPTER III 

RESULTS AND DISCUSSION 

The results obtained in this investigation will be presented in 

this chapter. A multi-factor, two by three way analysis of variance 

(Kerlinger, 1964) was computed to determine if there were any signif

icant differences between the perceptual preferences of children with 

compensatory articulation patterns, children with nasal escape of air, 

and normal children. Six groups of scores were computed: 1) The 

number of compensatory production preferred by children with compen

satory articulation patterns, 2) The number of nasal escape of air 

productions preferred by children with compensatory articulation 

patterns, 3) The number of compensatory articulation productions 

preferred by children with nasal escape of air, 4) The number of 

nasal escape of air productions preferred by children with nasal 

escape of air, 5) The number of compensatory articulation produc

tions preferred by normal children, and 6) The number of nasal es

cape of air productions preferred by normal children. The means 

for each group of scores were also computed and compared using the 

Scheffe' test (Kerlinger, 1964). This chapter is concluded with a 

discussion of the results and suggestions for further research. 

Analysis of Data 

Two by Three Way Analysis of Variance 

As seen in Table 2, there was a significant difference between 

the preferences of the two types of speech samples, ie., between 

the number of compensatory articulation productions preferred by 

the 24 subjects and the number of nasal escape of air productions 

preferred by the 24 subjects (F=72.39, p.C05). There was also a 

significant interaction between the groups of subjects and the types 

of speech samples which were preferred (F=3.21, p=.05). There was 
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not a significant difference between the combined number of prefer

ences for compensatory articulation productions and nasal escape of 

air productions for the three groups of subjects (F=0, p.>.05). 

Table 2.—Analysis of variance: A indicates between groups of sub
jects; ̂  indicates between types of speech samples; AB indicates the 
interaction between groups of subjects and types of speech samples; 
and Residual indicates random or chance variations. 

Source 

^ Among 
Subjects 

-o Among Speech 
Samples 

AB (Interaction) 

Residual 

Total 

SS 

0.00 

270.75 

24 

157.00 

452.00 

df 

2 

1 

2 

42 

MS 

0.00 

270.75 

12.00 

3.74 

F 

0.00 

72.39* 

3.21* 

* indicates significance at the .05 level of confidence 

Comparison of Means 

To determine where the significant differences occurred, the 

Scheffe' test (Kerlinger, 1964) was used to compare the means of 

the six groups of scores. For a difference between any two means 

to be significant at the ,05 level of confidence, the difference 

had to be equal to or greater than 3.87. Table 3 presents the means 

and standard deviations for the number of compensatory articulation 

productions chosen by each group of children and for the number of 

nasal escape of air productions chosen by each group of children. 

Table 4 presents the differences between each set of means. 
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Table 3.—Means and standard deviations for the preferred productions 
by the three groups of subjects. 

Preferred Compensatory Preferred Nasal Escape 
Articulation Productions of Air Productions 

Groups Mean SD Mean SD 

Children with 
Compensatory 
Articulation 
Patterns 9.4 10.20 3.6 4.33 

Children with 
Nasal Escape 
of Air 

Normal 
Children 

Total 

7.9 

9.4 

8.88 

8.71 

10.15 

9.28 

5.1 

3.6 

4.13 

5.92 

4.19 

4.66 

Table 4.—Differences between each combination of means. 
A=The mean number of compensatory articulation productions which were 
preferred by children with compensatory articulation patterns. 
B=The mean number of compensatory articulation productions which were 
preferred by children with nasal escape of air. 
C=The mean number of compensatory articulation productions which were 
preferred by normal children. 
D=The mean number of nasal escape of air productions which were pre
ferred by children with compensatory articulation patterns. 
E=The mean number of nasal escape of air productions which were pre
ferred by children with nasal escape of air. 
F=The mean number of nasal escape of air productions which were pre
ferred by normal children. 

A 

B 

C 

D 

E 

B 

1,5 

C 

0 

1.5 

D 

5.8* 

4,3* 

5.8* 

E 

4.3* 

2.8 

4.3* 

1.5 

F 

5.8* 

4.3* 

5.8* 

0 

1.5 

*indicates significance at the ,05 level of confidence, ;-3.87 
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The number of compensatory articulation productions preferred 

by the compensatory articulation group (X=9.4, S,D.=10.20) was not 

significantly different from the number (X=7.9, S.D.=8.71) preferred 

by the nasal escape of air group (difference of 1,5<3.87). There

fore, the null hypothesis that there is no significant difference 

between the mean number of compensatory articulation productions 

which were preferred by the compensatory articulation group and the 

nasal escape of air group cannot be rejected. 

The number of compensatory articulation productions preferred 

by the compensatory articulation group (X=9,4, S,D.=10.20) was not 

significantly different from the number (X=9.4, S.D.=10.15) preferred 

by the normal group (difference of 0<3,87), Therefore, the null hypo

theses that there is no significant difference between the mean num

ber of compensatory articulation productions which were preferred by 

the compensatory articulation group and the normal group cannot be 

rejected. 

The number of compensatory articulation productions preferred 

by the nasal escape of air group (X=7.9, S.D.=8.71) was not signifi

cantly different from the number (X=9.4, S.D.=10.15) preferred by 

the normal group (difference of 1.5<3.87). Therefore, the null 

hypothesis that there is no significant difference between the mean 

number of compensatory articulation productions which were preferred 

by the nasal escape of air group and the normal group cannot be re

jected. 

There was a significant difference of 5.8 between the mean num

ber of compensatory articulation productions (X=9.4, S.D.=10.20) and 

the mean number of nasal escape of air productions (X=3.6, S.D.=4.3) 

which were preferred by the compensatory articulation group. When 

asked which word sounded better, the children who used compensatory 

articulation patterns chose words produced with compensatory articu

lation patterns significantly more often than words produced with 

nasal escape of air. The null hypothesis that there is no signifi

cant difference between the mean number of compensatory articulation 
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productions and the mean number of nasal escape of air productions 

which were preferred by the compensatory articulation group is re

jected. 

The number of compensatory articulation productions (X=7.9, 

S.D.=8.71) was not significantly different from the number of nasal 

escape of air productions (X=5.1, S.D.=5.92) preferred by the nasal 

escape of air group (difference of 2.8<3.87). Therefore, the null 

hypothesis that there is no significant difference between the mean 

number of compensatory articulation productions and the mean number of 

nasal escape of air productions which were preferred by the nasal es

cape of air group cannot be rejected. 

There was a significant difference of 5.8 between the mean num

ber of compensatory articulation productions (X=9.4, S.D.=10.15) 

and the mean number of nasal escape of air production (X=3.6, 

S,D,=4,19) which were preferred by the normal group. When asked 

which word sounded better, the normal children chose words produced 

with compensatory articulation significantly more often than words 

produced with nasal escape of air. The null hypothesis that there 

is no significant difference between the mean number of compensatory 

articulation productions and the mean number of nasal escape of air 

productions which were preferred by the normal group is rejected. 

Six additional significant differences between sets of means 

were observed in Table 4. These differences, although not relevant 

to the six null hypotheses, are as follows: 

There was a significant difference between the mean number of 

compensatory articulation productions (X=9.4, S.D.=10.20) which were 

preferred by children with compensatory articulation patterns and 

the mean number of nasal escape of air productions (X=5.1, S.D.=5.92) 

which were preferred by children with nasal escape of air (differ

ence of 4.3>3.87). There was a significant difference between the 

mean number of compensatory articulation productions (X=9.4, S.D.= 

10.20) which were preferred by children with compensatory articulation 

patterns and the mean number of nasal escape of air productions 

(X=3.6, S,D.=4,19) which were preferred by normal children (differ

ence of 5.8>3.87). There was a significant difference between the 
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mean number of compensatory articulation productions (X=7.9, 

S,D,=8.71) which were preferred by children with nasal escape of 

air and the mean number of nasal escape of air productions (X=3.6, 

S.D.=4.33) which were preferred by children with compensatory artic

ulation patterns (difference of 4.3>3.87). There was a significant 

difference between the mean number of compensatory articulation pro

ductions (X=7.9, S.D.=8.71) which were preferred by children with 

nasal escape of air and the mean number of nasal escape of air pro

ductions (X=3.6, S.D.=4.19) which were preferred by the normal child

ren (difference of 4.3>3.87). There was a significant difference 

between the mean number of compensatory articulation productions 

(X=9.4, S.D,=10,15) which were preferred by normal children and the 

mean number of nasal escape of air productions (X=3.6, S.D.=4.33) 

which were preferred by the children with compensatory articulation 

patterns (difference of 5.8>3,87), There was a significant differ

ence between the mean number of compensatory articulation produc

tions (X=9.4, S.D.=10.15) which were preferred by normal children 

and the mean number of nasal escape of air productions (X=5.1, 

S.D.=5.92) which were preferred by children with nasal escape of 

air (difference of 4.3>3.87), In each instance, words produced with 

compensatory articulation patterns were chosen as sounding more 

correct significantly more often than were the words produced with 

nasal escape of air. 

One other comparison was made between the total means. As 

presented in Table 3, all 24 subjects chose words produced with 

compensatory articulation (X=8.88, S.D.=9.28) more often than they 

chose words produced with nasal escape of air (X=4.13, S.D.=4.66). 

The difference of 4.75 was significant (F=72.39, p.<.05). 

Discussion 

The statistical analysis supports Morris' (1972) hypothesis that 

children who develop compensatory articulation patterns, do so be

cause they consider these productions to be better perceptual 



27 

approximations of standard plosives, fricatives, and affricatives 

than the alternative distortion from nasal escape of air. This 

hypothesis is supported in two ways. First of all, the children 

in the present study who had velopharyngeal incompetence and com

pensatory articulation patterns considered the single words pro

duced with compensatory articulation to be perceptually better than 

the same words produced with nasal escape of air. Perhaps the sub

jects preferred the words produced with compensatory articulation 

patterns because the compensatory articulation patterns reduced the 

perception of nasal escape of air (Bzoch, 1972; Moll, 1968; and 

Morris, 1972). 

Second, the findings of this study indicate that children with 

velopharyngeal incompetence who did not develop compensatory artic

ulation patterns did not consider the single words produced with 

compensatory articulation patterns better than the same words pro

duced with nasal escape of air. On the basis of these findings it 

may be speculated that the velopharyngeal incompetent child's per

ceptual preference of compensatory articulation patterns is related 

to the development of such patterns. 

The finding that the normal children considered single words 

produced with compensatory articulation patterns to be more correct 

than words produced with nasal escape of air may also contribute to 

an understanding of the development of compensatory articulation 

patterns. One might speculate that if normal children and perhaps 

even normal adults prefer compensatory articulation patterns to 

nasal escape of air, they may reinforce the velopharyngeal incom

petent child's use of such patterns. This idea is in line with 

Bzoch's (1972) theory that compensatory articulation patterns are 

initially used by the child to form syllable pulses in speech. 

Bzoch speculated that these patterns are learned and reinforced 

in early childhood. 

The finding that normal children significantly preferred com

pensatory articulation productions, leads one to question whether 
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or not compensatory articulation patterns do detract from speech in

telligibility, as was suggested by Moll (1968). It is possible that 

compensatory articulation patterns do compound the problems of intel

ligibility, but that nasal escape of air may be more distracting 

from speech intelligibility than the compensatory patterns. 

The results of the present study point to the need for further 

research in two additional areas. First, it would be interesting to 

study the perceptual judgments of parents of velopharyngeal incom

petent children. If parents think compensatory articulation pro

ductions sound better than nasal escape of air, they would be likely 

to reinforce those patterns in their children's speech. Second, to 

what extent compensatory articulation patterns reduce speech intel

ligibility should be determined. A knowledge of to what degree com

pensatory articulation patterns reduce speech intelligibility might 

lead to a further understanding as to why compensatory articulation 

patterns are learned. 



CHAPTER IV 

SUMMARY AND CONCLUSIONS 

Purpose of Study 

There has been no published research concerned with the question 

of what underlies the development of compensatory articulation pat

terns in children with velopharyngeal incompetence. A better under

standing of the child's learning of compensatory articulation pat

terns can lead to the development of specific guidelines for the 

correction or prevention of this articulation problem. Therefore, 

the purpose of this study was to test Moll's (1968) hypothesis that 

children who develop compensatory articulation patterns do so be

cause they consider these productions to be better perceptual ap

proximations of standard plosives, fricatives, and affricatives 

than the alternative distortion from nasal escape of air. 

Procedures 

Twenty-four children served as subjects. One group consisted 

of eight velopharyngeal incompetent children with compensatory artic

ulation patterns. In this group were two males and six females, 

ranging in age from five years, four months to twelve years, two 

months. A second group consisted of eight velopharyngeal incompetent 

children without compensatory articulation patterns. In this group 

were seven males and one female, ranging in age from four years, 

four months to twelve years, nine months. Eight normal children, 

four males and four females ranging in age from five years, zero 

months to twelve years, seven months, served as a control group. 

All subjects were individually administered a hearing screen

ing test and an audio preference tape recording containing 14 words 

produced with compensatory articulation patterns and the same 14 

words produced with audible nasal escape of air. The audio test 

tape was constructed from speech samples produced by two children 

who were not used as subjects in the study. One child consistently 
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produced compensatory articulation patterns, and the other child 

consistently produced audible nasal escape of air with no compensa

tory articulation patterns. These two children's recorded produc

tions on the Templin-Darley Screening Test of Articulation (1969) 

and the Iowa Pressure Subtest of the Templin-Darley Tests of Artic

ulation (1969) were judged by separate groups of three speech pathol

ogists to identify the presence of the compensatory articulation pat

terns and audible nasal escape of air. These judges identified four

teen words which were produced with compensatory articulation pat

terns by one child and audible nasal escape of air by the other child, 

These fourteen pairs of words were recorded on a reel to reel tape 

as the audio preference tape test items. 

Following verbal instructions, a brief demonstration of the 

research task, and a practice section on the tape, the subjects lis

tened to the 14 pairs of test words. The subjects were instructed 

to indicate which word in each pair sounded "more correct". 

Each subject received two raw scores, his total number of pre

ferences for the compensatory articulation productions and his total 

number of preferences for the nasal escape of air productions. A 

multi-factor, two by three way analysis of variance (Kerlinger, 1964) 

was used to determine whether there were any significant differences 

between the groups of scores. To determine where the significant 

differences occurred, the Scheffe'test (Kerlinger, 1964) was used to 

test the following null hypotheses: 

1) There is no significant difference between the mean 
number of compensatory productions which were pre
ferred by the compensatory articulation group and the 
nasal escape of air group. 

2) There is no significant difference between the mean 
number of compensatory productions which were pre
ferred by the compensatory articulation group and 
the normal group. 

3) There is no significant difference between the mean 
number of compensatory productions which were pre
ferred by the nasal escape of air group and the nor
mal group. 
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4) There is no significant difference between the mean 
number of compensatory productions and the mean num
ber of nasal escape of air productions which were 
preferred by the compensatory articulation group. 

5) There is no significant difference between the mean 
number of compensatory productions and the mean num
ber of nasal escape of air productions which were 
preferred by the nasal escape of air group. 

6) There is no significant difference between the mean 
number of compensatory productions and the mean 
number of nasal escape of air productions which 
were preferred by the normal group. 



32 

Results 

The following results were obtained: 

1) Words produced with compensatory articulation patterns were 

chosen by the 24 subjects as sounding more correct signifi

cantly more often than were the words produced with nasal 

escape of air. 

2) There was no significant difference between the mean num

ber of compensatory articulation productions which were 

preferred by the compensatory articulation group and the 

mean number of compensatory articulation productions which 

were preferred by the nasal escape of air group. 

3) There was no significant difference between the mean number 

of compensatory articulation productions which were prefer

red by the nasal escape of air group and the mean number of 

compensatory articulation productions which were preferred 

by the normal group. 

4) There was no significant difference between the mean number 

of compensatory articulation productions which were prefer

red by the compensatory articulation group and the mean num

ber of compensatory articulation productions which were pre

ferred by the normal group. 

5) The compensatory articulation group preferred the compensatory 

articulation productions significantly more often than the 

nasal escape of air productions. 

6) The normal group preferred the compensatory articulation pro

ductions significantly more often than the nasal escape of 

air productions. 

7) The nasal escape of air group did not have a significant pre

ference for either the compensatory articulation productions 

or the nasal escape of air productions. 
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Conclusions 

Based on the results of the analysis of data for this study the 

following conclusions were made: 

1) The velopharyngeal incompetent children with compensatory 

articulation patterns chose, as sounding more correct, 

single words produced with compensatory articulation pat

terns significantly more often than they chose the same 

words produced with nasal escape of air. Therefore, the 

velopharyngeal incompetent child's perceptual preference 

of compensatory articulation patterns is related to the 

use of compensatory articulation patterns, and may be re

lated to the development of these patterns. 

2) The normal children chose, as sounding more correct, sin

gle words produced with compensatory articulation patterns 

significantly more often than they chose the same words 

produced with nasal escape of air. Therefore, it can be 

speculated that the normal children's perceptual pre

ference of compensatory articulation patterns may also 

be related to the velopharyngeal incompetent child's 

development of compensatory articulation patterns. 

3) The velopharyngeal incompetent children without compensa

tory articulation patterns did not consider either single 

words produced with compensatory articulation patterns or 

single words produced with nasal escape of air as sounding 

significantly more correct. 
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