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CHAPTER I 

INTRODUCTION 

Mental retardation, as defined b y the American 

Association on Mental Deficiency, is characterized by 

II . subaverage general intellectual functioning which 

originates during the developmental period, associated with 

impairment of adaptive behavior" (Carter, 1978, p. xv). Of 

the developmental problems manifested in mental retardation 

speech and language difficulties are among the most p rev a-

lent and easily observable. Schiefelbusch, Copeland, and 

Smith (1967) point out that speech and language behavior is 

closely associated with both of the specified character-

istics of mental retardation, subaverage functioning and 

impairment of adaptive behavior. They state that speech 

and language behavior and intelligence 

. seem to be similarly influenced by the same 
antecedent factors and are evaluated by largely the 
same test items. Similarly, adaptive behavior is 
governed largely by the same factors that have 
established communication behavior. There are 
apparently many functions that are common to both 
sets of behaviors. (p. v) 

Schlanger (1977) also states that "the production of ade-

quate speech and language is related to the intellectual 

ability of the mentally retarded'' (p. 3). Spreen (1973) 
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2 

has emphasized the development of speech and language abil

ity as an important aspect of mental retardation, describing 

a relationship in which speech and language handicap becomes 

more severe as intelligence quotient decreases. 

For many years speech-language pathologists have 

devoted efforts to the diagnosis, description, and remedia

tion of articulation problems in mentally retarded indi

viduals. From 1940 to 1960 interest in the communication 

problems of the retarded flourished, resulting in the pub

lication of numerous studies, among them works by Bangs 

(1942), Karlin and Strazzulla (1952), Schlanger (1953), and 

Schlanger and Gottsleben (1957), which attempted to deter

mine the incidence and characteristics of speech disorders 

among retarded individuals. All studies indicate a high 

incidence of speech disorders among the mentally retarded; 

Schlanger and Gottsleben report higher incidence figures 

for Down's syndrome individuals than for familial retardates 

(Jordan, 1967). 

In describing the articulatory behavior of retarded 

children and adolescents Bangs, Karlin and Strazzulla, and 

Schlanger report specific phoneme errors present in articu

latory patterns. The analysis framework utilized by these 

investigators reflects an approach to the description of 

articulation which speech-language pathologists have come 
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to regard as traditional. The traditional approach is 

sound-specific in nature, classifying speech sound errors 

according to type, such as substitution, omission, and dis

tortion of sounds, and by place of occurrence within a 

word context, such as the initial, medial, and final posi

tions of words (Van Riper & Irwin, 1958). The traditional 

approach, used as early as 1936 (Travis, 1936) as a strategy 

for classifying articulation errors, has been used exten

sively in describing the articulation skills of normally 

developing populations (Templin, 1957), of articulation

impaired populations (Morley, 1957), and of special popu

lations such as the mentally retarded (Bangs, 1942). 

The translation of Roman Jakobsen's Child Language, 

Aphasia, and Phonological Universals (1968) has brought a 

new approach to the study of articulation. The introduction 

of the linguistic feature has resulted in a shift away from 

the phoneme as the smallest unit of meaningful speech and 

as the basis for articulatory analysis. As a result of 

Jakobsen's ideas, emphasis has been placed upon the acqui

sition of distinctive features, within a larger linguistic 

context, as the foundation for development of articulatory 

behavior (Blache, 1978). Chomsky and Halle, through the 

publication of their work, The Sound Pattern of English 
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(1968), also have made significant contributions to the 

development of distinctive feature theory. Distinctive 

features may be defined as " . the physical (articula-

tory or acoustic) and psychological (perceptual) realities 

of the phoneme" (Singh, 1976, p. 5). Berko and Brown 

(1960) state that 

. the "distinctive features" of an individual 
phoneme would be those aspects of the process of 
articulation and their acoustic consequences that 
serve to contrast one phoneme from another. 
( pp. 52 5-5 2 6) 

Linguists have suggested that all spoken languages can be 

described using distinctive feature systems (Jakobson, Fant, 

& Halle, 1952) and that the development of sound systems in 

children follows a specific pattern of distinctive feature 

acquisition (Jakobson, 1968). 

Distinctive feature systems have been used increas-

ingly in the description of normal phonological development 

(Crocker, 1969; Menyuk, 1968) as well as deviant phonologi-

cal systems (McReynolds & Huston, 1971; Pollack & Rees, 

1972). Fisher and Logemann (1971) and McReynolds and 

Engmann (1975) have devised articulation tests based upon 

feature systems (Lund & Duchan, 1978). 

More recent developments in phonological theory 

have provided alternatives to distinctive feature theory. 

Phonologists have begun to examine closely the ordered, 
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rule-governed characteristics of child and adult language, 

and have begun to suggest that the pattern of phonological 

development extends beyond the distinctive features of 

language and involves rules designating the presence, 

absence, and combination of sound patte rns in language 

(Ingram, 1976). A major contribution to the development 

of modern phonological theory has been provided by Stampe 

(Ferguson & Garnica, 1975), who has described child phono-

logical development as a continual modification of the 

child's own innate system in an attempt to achieve adult 

pronunciation. Stampe relies heavily upon the concept of 

the phonological rule as the foundation of his theory of 

natural phonology. Stampe defines the phonological rule as 

a guideline for production that brings about a merger of 

II a potential phonological opposition into that member 

of the opposition which least tries the restrictions of the 

human speech capacity" (Ferguson & Garnica, 1975, p. 170) 

Ingram (1974) sheds greater light on the nature of the 

phonological rule in stating that 

. phonological rules in the most general sense 
indicate a systematic relationship between the 
members of a language's sound systefl. More specifi
cally they operate both in terms of selection of 
sounds and in their combination . (p. 50) 

Shriberg and Kwiatkowski (1979) make a distinction between 

phonological rules and phonological processes, terms which 

are used somewhat interchangeably by Stampe and Ingram. 
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Shriberg and Kwiatkowski describe phonological rules as 

descriptions of constraints on sound-making, stating that 

rules " simply describe observed regularity in behav-

ior. Rules provide the phonologist a means for organizing, 

analyzing, and discussing phonological data'' (~. 8). Pho

nological processes, according to Shriberg and Kwiatkowski, 

move ". . beyond description to an explanatory-level 

account of sound change" (p. 8). Shriberg and Kwiatkowski 

illustrate their distinction between rules and processes by 

explaining that a given phonological rule, such as / s / ~It/ 

(the /s/ phoneme changes to /t/ at the surface level of pro

duction when /s/ is represented at the underlying phonologi

cal level), is represented within a process such as Stopping, 

in which fricatives are changed to stops. In this manner 

of organization processes can be seen as general character

istics of sound change which may encompass a multitude of 

specific phonological rules. 

Ingram (1974, 1976) and Smith (1973) have used 

Stampe's theory as a basis for the description of specific 

phonological rules and processes which they demonstrate as 

occurring in the speech patterns of children. Kornfeld 

(Ingram, 1976) and Menn (Ingram, 1976) also have adapted 

phonological rule theory to the study of normal phonologi

cal development. 
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Phonological rule theory has been helpful not only 

in the description of normal sound development, but also in 

the investigation of deviant sound systems in children. 

Compton (1970), Bodine (1974), Edwards and Bernhardt 

(Ingram, 1976), and Lorentz (Ingram, 1976) are among those 

who have documented the use of phonological processes which 

are considered to be deviant, not part of the normal devel

opmental sequence for children. 

Most recently a small number of investigators have 

applied phonological rule theory to the articulation skills 

of special populations such as the mentally retarded. 

Ingram (1976) uses the data compiled in the early study of 

Bangs (1942) to suggest possible phonological rules present 

in the articulation patterns of mentally retarded indi

viduals. Dodd (1976) makes a comparison of mental age 

matched normal, severely subnormal, and Down's syndrome 

children in an effort to confirm the hypothesis linking 

phonological development to mental development. Dodd's 

study presents data taken from mentally r e tarde d subj e cts 

ranging in chronological age from 6.6 to 15.2, and ranging 

in mental age from 2.5 to 4.7. Bartolucci and Pierce (1977) 

compare the phonological syste ms of normal, autistic, and 

mentally retarded subjects, primarily for the purpose of 

describing the process patterns of the autistic population. 
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The Bartolucci and Pierce study presents data taken from 

mentally retarded subjects having a mean chronological age 

of 10.5 and a mean mental age of 6.0. 

As phonological rule theory relates to the articu

lation patterns of the mentally retarded, relatively few 

studies are available, and the data are limited. As demon

strated above, the existing phonological studies designed 

to describe the articulation of the retarded have focused 

primarily upon children. Therefore, there is a need for an 

investigation of the phonological systems of mentally re

tarded adolescents, who may present more complete or stable 

phonological systems than mentally retarded children. The 

present investigation was directed toward meeting such a 

need. The study was designed to describe the phonological 

processes of adolescent Down's syndrome subjects as well 

as mentally retarded adolescents not having the syndrome. 

The study utilized nonstandardized description of processes 

used by the subjects. Descriptive studies seem best suited 

to the investigation of phonological processes; Bloom and 

Lahey (1978) state that nonstandardized, descriptive elici

tations are preferred when an investigator wishes to observe 

specific aspects of a child's behavior rather than to corn

pare the child with normative data. Weiner (1979) advocates 

the use of descriptive tools, stating that they are 
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" . not to be used to determine whether a speaker meets 

some basic standard. Instead [they are) designed to pro

vide a clearer understanding of the speech patterns of 

children with communication problems" (p. 1). Weiner fur

ther states that the establishment of normative data on 

phonological process use would be e x tremely d i fficult, 

considering the infinite number of possible process combi

nations. To date, no standardized tests of phonological 

development are available. In designing the present descr ip

tive study it was thought that information gathe red throug h 

the study would contribute to a broader understanding of 

the phonological problems of the retarded and would lead 

to more effective therapeutic management of phonological 

disability among mentally retarded individuals. 



CHAPTER II 

REVIEW OF THE LITERATURE 

The communication problems of me ntally retarded 

individuals have been of interest to speech-language pa

thologists for many years. Articulation problems of the 

retarded have comprised a significant part of this inter

est. Existing techniques f or the analysis of articulation 

reflect three major approaches to the study of articula

tion, which include the traditional method, the distinctive 

feature method, and the phonological process method. The 

purpose of this study was to utilize phonological process 

analysis in describing the articulation of mentally 

retarded adolescents. This chapter is composed o f a review 

of literature pertinent to the development of phonological 

rule theory and to the analysis of articulation skills in 

mentally retarded individuals. The literature reviewed in 

relation to phonological theory wi ll include a review of 

current major phonological theories, a description of the 

development of phonological terminology, and c haracteris

t i cs of normal and deviant phonological development in 

children. The literature reviewed in r e lation to articu

lation skills of the mentally retarded will include an 

10 
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outline of traditional studies and a discussion of phono-

logical studies. 

Theories of Phonological Development 

Phonology has been described as a study of " 

the way in which the sounds and prosodic features defined 

by phonetics are actually used in natural languages" 

(Sommerstein, 1977, p. 1). The development of the phono-

logical system is one of a large number of areas of inves-

tigation which comprise the organizational structure of 

phonology. Phonological theories are many and varied in 

their approaches to the study of sound in languages. As 

a guide to the evaluation of phonological theory Ferguson 

and Garnica (1975) state criteria necessary for the con-

struction of a complete phonological theory: 

A theory of phonological development that is both 
comprehensive and explanatory must meet at least 
the following four requirements. It must account 
for the development of all the characteristics of 
an adult phonology as specified by a given phono
logical theory. It must account for known facts 
of phonological development that are not included 
in the characterization of adult phonology by 
existing theories. It must be consistent with a 
broader theory of language development and be 
relatable to theories of other aspects of child 
development. It should make principled predic
tions that can be empirically verified. (p. 155) 

Ferguson and Garnica discuss four types of phonological 

theory in relation to these criteria. They are the behav-

iorist theory of Mowrer, the structuralist theory of 
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Jakobson, the naturalist theory of Stampe, and the prosodic 

theory of Waterson. 

Behaviorist Theory 

Mowrer's theory, referred to by its originator as 

the "autism" theory, was developed in the late 1940s and 

remains a well-known theory of sound acquisition among 

speech-language pathologists and p sychologists. The theory 

places strong emphasis upon learning theory and e s tablish

ment of a positive relationship between a child and his 

caretaker. Mowrer describes the initial step in sound 

development as the identification of the child with his 

caretaker. The child then pairs vocalizations made by 

the caretaker with reinforcers such as food, h ugging , or 

patting. Next, the child's own vocalizations provide rein

forcement because of their similarity to those of the care

taker. The child then selectively reinforces those sound s 

which are most like those of the caretaker. I t is due to 

the concept of the child's self-reinforcement that Mowrer 

selected the term "autism" to describe his theory (Ferguson 

& Garnica, 1975). 

Though the theory lacks support from empirical 

data, and in fact indirectly conflicts with data provided 

by Lenneberg, Rebelsky, and Nichols (Fe;r-guson & 

Garnica, 1975), it still enjoys popularity, probably 
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because of its ties with a theory of learning which has 

been used to explain the development of other nonspeech 

skills (Ferguson & Garnica, 1975). 

Variations of Mowrer's theory are found in the 

works of Murai and of Olmstead (Ferg uson & Garnica, 1975). 

Murai contributes to the autism theory (a) the belief 

that the psychological systems for early comprehe nsion and 

production are disparate and (b) the theory that a child's 

early vocalizations represent actions or objects. Olmstead 

expands Mowrer's theory by adding two ideas: (a) the 

reinforcing power of a particular sequence is relative 

to its frequency of utterance by the speech model and 

(b) the particular sounds which are perceived more easily 

by the child are learned earlier than those p erceived with 

greater difficulty. Olmstead reports empirical verifica

tion for his amendments to Mowrer's theory (Ferguson & 

Garnica, 1975). 

Structuralist Theory 

Jakobson has been credited with being the first to 

originate a phonological theory based on structural lin

guistic laws governing sound development. Jakobsen's 

theory describes two discontinuous periods in childhood 

sound development--the babbling period and the acquisition 

of meaningful language, during which the child learns the 
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sound contrasts present in his language. Jakobson differ

entiates between sounds used during the babbling period, 

having no linguistic value, and those used during language 

development, "possessing distinctive linguistic value" 

(Ferguson & Garnica, 1975, p. 163). The learning of sound 

contrasts begins with sounds of max imal contrast, such as 

the labial consonant /p/ and the wide vowel / Q/. The 

child's repertoire of contrasts then expands to include 

more subtle and more specific contrasts, until the contrast 

inventory is completed. The Jakobsonian model describes 

only sound contrast acquisition and does not deal with 

other aspects of speech, such as stress and intonation. 

Those who have supported Jakobson's theory include 

Ferguson and Farwell (1975), Velten (Ferguson & Garnica, 

1975), and Schvaklin (Ferguson & Garnica, 1975). However, 

criticism of the theory has been voiced by Blount (Ferguson 

& Garnica, 1975) and Cruttenden (1970), who disagree with 

Jakobson's separation of the babbling period and the lan

guage acquisition period. Blount and Cruttenden argue that 

a gradual transition takes place between the two periods. 

Another theory which may be considered as struc

tural is that of Moskowitz (1970). Moskowitz modified the 

Jakobsonian model of phonological acquisition and incor

porated ideas from Chomsky and Halle's theory (1968) into 
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her theory. The Moskowitz theory describes a child's 

phonological development as beginning with the mastery of 

sentence intonation during the babbling period. After 

mastering this aspect of speech the child directs his 

attention to smaller units of speech. He learns to repre

sent words using syllables made up of consonants and vowels 

(CV) , vowels and consonants (VC) , and vowels alone (V) . 

Initially, all syllables are CV types. The child expands 

his use of the syllable through the process of reduplica

tion (CVCV) and begins to combine various consonant and 

vowel phonemes in his reduplication patterns; i.e., / kiti / , 

/mami/. In this way the child distinguishes the phone as 

a unit of sound and learns distinctions between consonant 

and vowel sounds. The child develops his phonetic inven

tory rapidly and in the order prescribed by Jakobsen 

(Ferguson & Garnica, 1975). 

Naturalist Theory 

The naturalist theory of phonological development 

expressed in the work of Stampe (Ferguson & Garnica, 1975) 

reflects influences of the generative theory of Chomsky and 

Halle (1968). Stampe's natural phonology theory is based 

upon a system of innate, universal rules which govern sound 

production of the post-babbling period. These innate rules 

reflect the natural restrictions of the human speech 
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mechanism; that is, the innate rules result in the produc

tion of sounds which are least stressful and most efficient 

for the speech mechanism. Through exposure to adult speech 

the child begins to modify his innate s y stem to allow the 

production of sound sequences which are more tax ing to the 

speech mechanism. The child modifies or revises his system 

by totally suppressing processes, by limiting processes to 

specified phonemes or specified sound contexts , and by 

ordering processes, so that one process may have priority 

over another, or one process may be used only in the 

absence of another. According to Stampe, the innate s ystem 

of the child and the three ways of modi fying it (total sup

pression, limitation, and ordering of processes) account 

for all stages of sound development in children and can 

explain all the steps in sound development outlined by 

structuralists such as Jakobson. Stampe disagrees with 

Jakobson's idea of a unique phonological s y stem for chil

dren, believing that children develop sound systems b y con

t i nually attempting to achieve adult phonolo gy . 

Prosodic Theory 

Waterson's prosodic theory (1971) places emphasi s 

upon the early p e riod o f sound deve lopme nt in children, 

which takes place before age two. Prosodic theory assume s 

that sounds are perceived selectively according to their 
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degree of perceptual salience. It also assumes that s peech 

input to the child plays a major role in the sound s he 

develops. General characteristics of the theory include 

the following: 

1. The child atte nds to adult utterances having 

high degrees of perceptual salience. He does not perceive 

subtle phoneme variations. 

2. The child perceives utterances as complete 

units, not breaking them down into individual s e gme nts , or 

phonemes. He may not perceive phonetic features in the 

sequence in which they occur. 

3. The child use s particular p honeme combina tions 

and syllable structures to represent many adult words 

having similar perceptual features. 

4. As the child develops his production skills , 

he tends to use most frequently those sounds a lready in 

his phonetic inventory, or those most strongl y or fre 

quently articulated in adult utterances . 

5 . Chi ldren develop many like sounds early i n the 

acquisition process because those sounds are motor i cally 

more easy to produce; however , variety in t h e order of 

sound a c q uisition occurs among children due to the vari ety 

of sound environments to which children are exposed . 
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The prosodic theory is attractive to phonologists 

because it offers explanation for the variety in a child's 

subsitutions, and for the child's omission or replacement 

of sounds in certain contexts which he uses properly in 

other contexts. Limitations of the theory include a lack 

of predictions concerning order of sound acquisition or 

sound errors, and a limited data base (Ferguson & Garnica, 

1975). 

Development of Phonological Terminology 

The term "phonological rule" was first used by 

Chomsky and Halle in The Sound Pattern of English (1968) 

as part of a general theory of grammar. The Chomsky and 

Halle theory regards phonemes as abstract psychological 

concepts which exist within man's phonological system at 

a deep, underlying level of meaning and also at a surface 

level of representation from which the phonemes are trans

formed into the physical and acoustical realities of the 

speech signal. Chomsky and Halle's phonological rule is 

responsible for the changing of the deep, underlying form 

of a phoneme into its surface structure representation. 

The phonological rule is comparable in function to Chomsky 

and Halle's grammar rule, which transforms the underlying 

linguistic meaning of an utterance into its surface 
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representation. Chomsky and Halle's phonological rule 

functions as part of the adult phonological model. 

In contrast, Stampe (Ferguson & Garnica, 1975) 

uses the term "phonological rule" to designate a key 

aspect in a childhood production model. His phonological 

rules state the conditions under which various phonemes 

may be produced by the child. Stampe also uses the word 

"process" to describe the phonological rule. This apparent 

equation of the terms "rule" and "process" may also be 

observed in the work of Ingram (1974, 1976). Ingram uses 

the terms interchangeably on various occasions to describe 

patterns in child phonology. 

Shriberg and Kwiatkowski (1979) make a distinction 

between phonological rules and phonological processes. 

They describe rules as specific descriptions of sound 

change and processes as general categories under which 

many rules may be organized. They state that processes 

"capture s;lm,i.lar·i .t;i.es in otherwise dissimilar surface 

behaviors'' (p. 11) . 

Inc;rram a.dopts th,e na.turalist viewpoint of Stampe, 

combined with some of th,e structuralism of Jakobson (1968), 

to describe a set of phonological processes for children. 

He organizes th,e processes according to certain tendencies, 

or regular patterns, which the child may use in producing 
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words. These include syllable structure tendencies, assim

ilation tendencies, and substitution tendencies. 

Syllable structure tendencies are those which 

simplify adult syllables into sound configurations which 

are compatible with the child's system, and therefore are 

more easily produced. The following processes are among 

those used to simplify syllable structure. 

Deletion of final consonants: A common and early

occurring process is that of deleting final consonants in 

words, especially in eve syllables, resulting in easily

produced CV syllables. 

Deletion of unstressed syllables: This process is 

also referred to as Weak Syllable Deletion (Weiner, 1979). 

It describes the child's omission of unstressed syllables 

in words of two or more syllables. 

Reduplication: The reduplication of a syllable 

(/mama/, /barbai /) is a process which occurs early in the 

acquisition process. Total reduplication and partial 

reduplication may occur. 

Consonant cluster reduction: Children frequently 

attempt to simplify syllables by deleting one or both of 

the phonemes in a consonant cluster (block ~ /ba k/ or / a k/) . 

In reducing clusters the child usually deletes the marked 
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member of the cluster, that is, the phoneme which is the 

more difficult of the two to produce. 

Assimilation processes, sometimes referred to as 

harmonization processes (Weiner, 1979), achi e ve the e ffect 

of making syllables within words more similar. Assimila-

tion, or harmony, takes place when a phoneme substitution 

is influenced by the sound environment of the phoneme being 

substituted, i.e., tiger + /ga i gr/ , the substitution of / t / 
I 

being determined by the later-occurring / g / . In this way 

syllable harmony is accomplished. Assimilation can occur 

in relation to place of articulation, as illustrated above, 

and also in relation to manner of articulation, where a 

stop may become a fricative, as in bush + /v l f / , or to 

voicing, as in the case of devoicing of final consonants, 

pig + /p~ k/ (Ingram, 1976). 

Substitution tendencies are realized by processes 

which result in substitutions not influenced by sound 

environment (Ingram, 1976). Weiner (1979) describes these 

processes as £eature contrast processes, emphasizing the 

classification of context-free substitutions according to 

the contrast in distinctive features used. Some frequently-

used substitution processes, according to Ingram, include 

the following: 
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Stopping: substitution of a stop for a sound 

produced in a contrasting manner (shoe + / t U/ ). 

Fronting: velar and alveolar sounds are rep laced 

with sounds produced more anteriorly (duck + / d At / ). 

Denasalization: nasal sounds are replaced b y 

homorganic denasal sounds (moon + / bud/ ) . 

Gliding of Liquids: 

(red + /wSd/). 

liquids are rep lace d by g lide s 

Vocalization: consonants, especially s y llabic / r / 

and /1/ phonemes, are replaced by vowels (table + / t e bo/ ). 

Neutralization: all vowels are rep lace d b y a 

single vowel, frequently one of the neutral vowels, IAI or 

/ 8 /. 

Deletion: reflects omission of sounds r egardless 

of context or location in words. Ingram states that chil

dren frequently delete sounds before attempting them. 

Although the substitution processes listed a b ov e 

are frequently-occurring ones, they describe only a limited 

number of possibilities for substitution. Potentially , as 

many substitution processes are possible as are contrasts 

among distinctive features. 

An alternative set of phonological processes is 

proposed by Shriberg and Kwiatkowski (1979), who describe 
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their processes as "natural," meaning that they meet the 

following criteria: 

1. a relatively more complex underly ing structure 

becomes a less complex surface structure; 

2. the process exists as a phonological phenomenon 

in the various natural languages used throughout the world; 

and 

3. the process involves only those sounds that 

are phonemic (used to signify meaning) in the language of 

the child exhibiting the process. 

Because of these stringent criteria, a relatively 

small number of processes make up the set: 

1. Final Consonant Deletion 

2. Velar Fronting 

3. Stopping 

4. Palatal Fronting 

5. Liquid Simplification 

6. Assimilation 

7. Cluster Reduction 

8. Unstressed Syllable Deletion 

The phonological systems of Ingram and of Shriberg 

and Kwiatkowski attempt to describe phonological behavior 

in children. However, the adequacy of these descriptive 

systems is as yet unproven and will depend upon further 
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research, particularly of a longitudinal nature, for 

validation. 

The present study draws upon ideas from both 

descriptive systems. The phonological process as used in 

this study corresponds with Shriberg and Kwiatkowski's 

idea that the process is a general category of sound chang e 

encompassing numerous specific phonological rules. 

Ingram's syllable structure, assimilation, and substitution 

tendencies are used to organize processes. 

Normal Phonological Development 
in Children 

In recent years a number of phonological studies 

have been completed which describe the sound acquisition 

process of normally developing children. These studies 

discuss many aspects of the acquisition process, from the 

earliest utterances of infants to the refinement of speech 

in pre-adolescents. Ingram (1976) has divided the phono-

logical acquisition period into several stages which will 

be used here to lend organization to the description of 

the acquisition process and to the literature discussed. 

Ingram's stages describe (a) the babbling period; (b) the 

first 50 words; (c) the simple morpheme; (d) completion of 

the phonetic inventory; and (3) morphophonemic develop-

ment. 
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The Babbling Period 

The early sound development of children begins with 

babbling, a stage in phonological development which is 

considered to be highly controversial (Ingram, 1976). 

Jakobson's sound acquisition theory separates the babbling 

period from other stages of phonological development, claim

ing that it does not contribute to later sound acquisition. 

Although conclusive data are still unavailable, the studies 

of Blount (Ingram, 1976); Irwin (Ingram, 1976); and Oller, 

Weiman, Doyle, and Ross (Ingram, 1976) suggest that bab

bling may be both structured and purposeful and may influ

ence the development of later phonological patterns. 

The First 50 Words 

Ingram defines the period of the first 50 words 

based upon the observation of Nelson (Ingram, 1976) that 

at about the age of one year the child acquires a vocabu

lary of approximately 50 words which remains stable in 

size for about a six-month period, then expands rapidly. 

Jakobson (1968) and Jakobson and Halle (1956) provide the 

most complete description of this period, based on analysis 

of diary studies. Jakobson describes the period as having 

the following characteristics: 

l. The first words are composed of CV or CVCV 

syllables. 
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2. Labial consonants, commonly /p/ and /m/, are 

used prior to other consonants. 

3. Alveolar consonants, such as / t / , are acquired 

next, followed by velars, such as /k/. 

4. The early acquisition of vowels begins with 

/a/, with the subsequent addition of /i/ and / u / . 

5. Early consonant acquisition includes frica

tives only if stops produced in the same place of articu

lation have been acquired (Ingram, 1976). 

Studies completed since the publication of 

Jakobsen's work have added some additional characteristics 

to the acquisition pattern. Ferguson and Gar nica (197 5 ) 

add that /h/ and /w/ are often acquired early, and that 

in addition to the use of labials, some children exhibit 

pre ference for velar sounds. Ingram note s that ve s t r u c 

ture s are also found among early syllables, with occasiona l 

use of eve. He also states that dental sounds, such as 

/t/, /d/, and /s/, are often used as early as l a b i a l s. 

Ferguson a nd Farwe ll (1975) e mp h a size the i mp o r 

tance of individual vocabulary items in a child's phono

logical development. They claim that the pattern o f 

acq u isition in a given child may be gre atly inf luenced by 

the particular words he learns. They also state that the 

converse is true for some children. That is, vocabulary 
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acquisition may be influenced by a child's preference for 

words containing certain sounds. 

In general, Jakobsen's predictions about sound 

acquisition during the period of the first 50 words has 

been found to be fairly accurate. Subsequent studies have 

suggested that individual differences among children are 

very important factors in sound acquisition, and that 

structural laws such as those reported by Jakobsen are 

better regarded as general tendencies. 

The Simple Morpheme 

The period of development of the simple morpheme, 

ages 1.6 to 4.0, begins with a rapidly expanding vocabu-

lary and the onset of two-word utterances. It culminates 

in the development of complex sentences and the mastery of 

syntax. It is during this period that the child experi

ences a great deal of phonological growth and transition 

as he molds his immature phonological system into a more 

mature one (Ingram, 1976). 

The status of phonemic perception during this 

period is not entirely known. Certain investigators 

(Edwards, 1974; Garnica [Ingram, 1976]; Schvaklin [Ingram, 

1976]; Waterson, 1971) maintain that phonemic perception 

is gradually acquired, its acquisition taking place through

out the course of sound acquisition, generally preceding 
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production. Other investigators are of an opinion which 

currently enjoys greater popularity, that perception is 

completed at an early age (Berko & Brown, 1960; Smith, 

1973). The subject of phonemic perception remains a 

debatable one at present (Ingram, 1976). 

During the period of development of the simple 

morpheme, a multitude of phonological processes are 

acquired, used, and then discontinued by the child. The 

number and description of these processes are as unlimited 

as the children who use them, but certain common char

acteristics among processes can be observed. Processes 

usually function to accomplish syllable structure simpli

fication, assimilation, or substitution. Processes may 

be seen to correspond with specific age groups, manifested 

in evolutionary fashion. Early-occurring processes are 

active for a time, subsequently giving way to later

occurring ones. Eventually the later-occurring processes 

evolve into what is considered to be adult articulation 

(Ingram, 1976). 

Ingram describes several syllable structure proc

esses which are apparent in the phonological systems of 

normal children. These are Deletion of Final Consonants, 

Weak Syllable Deletion, and Consonant Cluster Reduction. 

Final consonants are deleted early in this developmental 
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period, actually as a continuation of the CV trend in the 

previous period, that of the first 50 words. Ingram 

records final consonant deletion as spanning a period from 

age 1.6 to about 3.0. 

Weak Syllable Deletion is another early process 

which normal children display. Smith (1973) describes its 

use in his son's phonological development from about age 

1.0 to age 3.0. 

Greenlee (Ingram, 1976) observes that Consonant 

Cluster .Reduction is employed in normal phonological pat

terns, beginning around the age of 2.0 with total elimina

tion of the cluster, i.e., green+ /in/. At about age 2.4 

to 2.7 or 2.8 (Smith, 1973) partial reduction may be see n, 

i.e., green+ /gin/. Greenlee describes substitution for 

a member of the cluster then follows at about 2.7 to 3.0; 

for example, green+ /gwin/. The member to be substituted 

is usually a marked, or more difficult to produce member, 

although unmarked members are sometimes deleted (Ingram, 

1976). After the age of 3.0 clusters tend to be produced 

with greater accuracy. 

Normally developing children may also exhibit 

processes of assimilation, or harmonization. According to 

Ingram, assimilation may be either contiguous, meaning that 

a consonant or vowel effects the substitution of another 
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consonant or vowel next to it, or noncontiguous, meaning 

that a consonant or vowel effects the substitution of 

another consonant or vowel which is not next to it. 

Contiguous assimilation processes such as Final 

Consonant Devoicing (the devoicing is considered to be 

influenced by the silence following the final consonant) 

and Provocalic Voicing are demonstrated by Velten (Ingram, 

1976) as occurring early in the simple morpheme period, 

at about 1.9 to 2.0. Leopold (Ingram, 1976) reports an 

occasion of a consonant being influenced by a back vowel, 

resulting in soap ~ /ok/, occurring at about 1.10. Other 

assimilatory processes include the weakening of stops, 

harmonization with labial glides in examples such as 

truck~ /fw A k/, and nasalization of vowels, such as 

sun ~ /sA/, both occurring before age 3.0 (Ingram, 1976 ). 

Noncontiguous assimilation occurs in normal phono-

logical development most frequently as Back Assimilation, 

referred to by Weiner (1979) as Velar Assimilation and by 

Smith (1973) as Velar Harmony, and Labial Assimilation. 

In Back Assimilation a non-back phoneme, usually alveolar, 

harmonizes with a velar phoneme, resulting in patterns 

such as tiger ~ /ga i gr/. Labial Assimilation involves a 
I 

back phoneme becoming like a front phoneme, i. e ., bottle ~ 

/ba ht/. Noncontiguous assimilatory processes are usually 

early-occurring processes. 
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Substitution processes also make up normal phono

logical development. These sound changes not influenced 

by neighboring sounds usually begin at about age 1.5 with 

total deletion of sounds. In the development of obstruents, 

sounds which are produced by obstruction of the outgoing 

breathstream, a process of Stopping of Fricatives is fre

quently the next step after total deletion. This process, 

along with Gliding of Fricatives, tends to occur around 

2.2 to 2.5 (Smith, 1973). Fronting may also be seen in 

conjunction with Stopping. Fronting may be used as early 

as 1.5 (Ingram, 1976) or as late as 3.0 to 3.5 (Smith, 

1973). The child may then substitute sounds within feature 

classes, and then develop correct pronunciation. The 

evolution of obstruents is a process which may require 

several years to accomplish (Ingram, 1976). 

Nasals may also be affected by substitutions. 

Although an infrequently-occurring process which many 

children never use, denasalization may occur, resulting 

in the substitution of nasal sounds by homorganic denasal 

sounds. 

Edwards (Ingram, 1976) demonstrates the treatment 

of liquids by normal children. She describes the substitu

tion of liquids in three aspects: Stopping of Liquids, 

Gliding of Liquids, and Replacement of one liquid for 



32 

another. Ingram shows Gliding of Liquids to occur at about 

1.9 to 2.2; Smith shows Replacement at about 2.5. Othe r 

substitutions described by Velten (Ingram, 1976) include 

occasional, early Frication of Glides, Vocalization, and 

Neutralization. 

Syllable structure processes, assimilation proc

esses, and substitution processes are active during the 

period of the simple morpheme. Combinations of severa l 

processes may also be seen during th i s p e r i od ( Ingram, 

1976). 

Completion of the Phonetic Inventory 

Ingram describes the p e riod from 4.0 to 7.0 a s a 

period in which refinements in the sound system take place, 

along with completion of the phonetic inventory. Most o f 

the phonological processes active in the p revious period 

are no longer active. However, errors still occur in the 

correct sequencing of sounds in longer words. 

Morphophonemic Development 

Morphophonemic development is described by Ing ram 

as the learning of sound changes necessary f or the combina

tion of morpheme s. Examples o f morphop honemic d e v e l opmen t 

include t h e vowe l shifts nece ssary in changing the word 

"conceive" to "conception," and the consona nt changes 
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brought about in changing the word "benefit" to 

"beneficial." Research by Atkinson-King (Ingram, 1976) 

and Moskowitz (Ingram, 1976) shows that this development 

begins about age 5.0, with a rapid period of development 

between the ages of 7.0 and 12.0. Therefore, it can be 

seen that phonological development is a complex process 

which may require as many as 12 years for completion. 

Deviant Phonological Development 

A number of studies have described deviant phono

logical systems in children. These include the works of 

Compton (1970), Edwards and Bernhardt (Ingram, 1976), 

Haas (1963), Lorentz (Ingram, 1976), Oller (1973), and 

Pollack and Rees (1972). The findings reported in these 

studies demonstrate that the term deviance may be mani

fested in several ways. Ingram (1976) states that a 

deviant child's phonological system may differ from a 

normal child's in terms of the specific processes used, 

the frequency or duration of their use, the order in which 

processes appear, and the use of sounds as contrasts. 

Ingram states three possible positions on phono

logical deviance; these are: 

1. Deviant children use the same types of proc

esses as do normal children, but at a slower rate; 
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2. Deviant children use the same processes as 

normal children, but use them differently; certain proc

esses persist long after they normally would be expected 

to have disappeared, and other processes which are con

sidered to be uncommon in normal children show common use 

by deviant children; and 

3. Deviant children use some of the processes 

reported for normal development along with some which are 

not seen in normal children; deviant children use certain 

processes persistently, or past the time of expected 

disappearance. 

Much of the literature concerning phonological 

deviance is regarded as supportive of the second position 

in regard to the type and use of processes. Edwards and 

Bernhardt and Oller state that the phonological rules used 

by the deviant children in their studies appeared to be 

much the same as those used by normal children. Edwards 

and Bernhardt further state that infantile processes (such 

as Prevocalic Voicing) may be seen to coexist along with 

other, more mature processes in the phonological systems 

of the deviant children studied, so reflecting persistent 

use of normal processes. Edwards and Bernhardt, Lorentz, 

Oller, and Pollack and Rees demonstrate the common use of 

uncommon processes such as lateral fricatives, and nasal 
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and fricative preferences. Compton also demonstrates the 

persistent use of processes in deviant phonological 

systems. 

In describing the characteristics of deviant 

systems, Edwards and Bernhardt and Lorentz reach opposing 

conclusions concerning number and consistency of processes. 

Edwards and Bernhardt conclude that deviant children 

exhibit more processes than do normal children, with a 

great deal of inconsistency. Conversely, Lorentz finds 

that deviant children show consistent use of a few 

processes. Ingram reconciles the two positions by pointing 

out that the Edwards and Bernhardt study used children 

whose speech was highly unintelligible. Lorentz used 

children who were relatively more intelligible. Ingram 

suggests that the number and consistency of processes used 

is related to intelligibility; that is, the child with 

greater intelligibility will display a few consistent 

processes, while the child with poor intelligibility will 

use many inconsistent processes. Further research will 

provide more conclusive resolution to the descrepancy of 

these opposing views. 

The use of sounds as contrasts has been described 

by Ingram as a difference in normal and deviant phonologi

cal systems. For example, normal children who display 
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deletion of final consonants may distinguish between two 

words such as pig + /p r / and pick + /pi / by using a 

lengthened vowel to denote voicing in the word "pig." 

The lengthened vowel may be said to have contrastive value. 

Ingram reports evidence of this ability in normal phono-

logical development. However, deviant children do not 

appear to demonstrate the ability to use sounds as con-

trasts effectively. The result of such inability is t hat 

numerous homonyms frequently occur in deviant phonological 

systems, wherein numerous words are represented by a 

single form: butter, letter, ladder + /dado/ (Ingram, 

1976). Use of homonyms in this manner by deviant children 

is reported by Ingram (1976) and by Edwards and Bernhardt 

(Ingram, 1976). 

Articulation Skills of the 
Mentally Retarded 

Traditional Studies 

Numerous studies have been conducted in order to 

determine the incidence and characteristics of articulation 

disorders in the mentally retarded. Among these are 

studies by Bangs (1942); Irwin (1972); Karlin and Straz-

zulla (1952); Schlanger (1953); Schlanger and Gottsleben 

(1957); Martyn, Sheehan, and Slutz (1969); and Wilson 

(1966). Incidence figures range from 38 % to 79 %, depending 
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on the ages, intelligence level, or number of subjects 

used, or upon the setting or the type of clinical sub-

group, such as Down's syndrome, used (Keane, 1972). These 

studies employed a single-phoneme approach to the analysis 

of articulation skills. 

Bangs (1942) reports the phonemes (S,l, d, d) , r, 

k, s, t, v, j , and t J ) as being among the most frequently 

misarticulated by the mentally retarded chi l dren he 

studied. The Bangs study concludes that mentally retarde d 

children display more final omissions than do normal chil-

dren, and occasionally show some bizarre substitution 

patterns. With the exception of these findings the study 

concludes that the errors presented by mentally retarded 

children are not unlike those of normal children. 

Karlin and Strazzulla (1952), using subjects with 

chronological ages between 3 and 14 years, and Schlanger 

(1953), using subjects between the chronological ages of 

8 and 16, also describe articulation errors of the mentally 

retarded. They report that the most frequent errors made 

by the group were made for fricatives and liquids. 

Irwin (1972) tested mentally retarded individuals 

between the chronological ages of 3 and 16 and found t hat 

among educably mentally retarded and trainably mentally 

retarded subjects the educably mentally retarded subjects 
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made more substitution errors, and the trainably mentally 

retarded subjects made more omission errors. Irwin's 

findings are supportive of Bangs' statement that final 

omission errors are a significant part of the articula

tion problems of the mentally retarded. Irwin states that 

the articulation of the educably mentally retarded group 

is similar to the normal population, but the trainably 

mentally retarded group differs from the normal group 

quantitatively and qualitatively. 

Matthews (1971) points out that Irwin's study is 

alone among traditional studies in claiming that the 

articulation problems of the mentally retarded are differ

ent from the nonretarded population. He states that all 

other studies lend support to the theory that mentally 

retarded individuals have articulation problems similar in 

kind to the nonretarded population, differing only in the 

incidence of errors, which is higher for the retarded 

population. 

The authors of traditional studies are in general 

agreement that the articulation errors of mentally retarded 

individuals are not significantly different from articula

tion errors made by the normal population. The omission 

of final consonants appears to be a recognizable trend in 

the articulation patterns of the retarded, accompanied by 
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the occasional use of bizarre substitutions. The fre

quency of errors is reportedly higher for the retarded 

population than for the nonretarded population. 

Phonological Studies 

Two recent studies have attempted to describe the 

articulation skills of mentally retarded individuals in 

terms of phonological processes. These are the investi

gations of Dodd (1976) and of Bartolucci and Pierce (1977) 

Dodd completed a study comparing the phonolog ical 

systems of mental age matched normal, severely subnormal, 

and Down's syndrome children and young adolescents. The 

mentally retarded subjects used in the study had chrono

logical ages between 6.6 and 15.2 and mental ages between 

2.5 and 4.7. Dodd organized the subjects' spontaneous and 

imitative responses to picture stimulus items in terms of 

cluster reduction processes, consonant harmony processes, 

and systematic simplification processes. Her findings 

indicate that for initial-trial spontaneous responses the 

nonsyndrome subjects performed comparably to normal sub

jects in realization of most processes. Down's syndrome 

subjects, however, performed much more poorly than either 

of the other two experimental groups. The syndrome sub-

jects made significantly more errors, and displayed more 

error types than the other groups, which Dodd interprets 
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as greater inconsistency in errors. Dodd also reports that 

syndrome subjects performed better on imitation tasks t h an 

on spontaneous naming tasks. 

Bartolucci and Pierce (1977) compared normal, 

autistic, and mentally retarded subjects. The mentally 

retarded subjects in their study were identifie d as chi l

dren having intellectual abilities within the mildly 

retarded range (IQ scores 52-67). The mean chronological 

age for the retarded subjects was 10.52, and the me an 

mental age was 6.08. In compiling production data the 

examiners administered a picture naming task to each s ub

ject. The production data reveals that the mentally 

retarded subjects made a greater number of errors on 

fricatives and affricates than on stops, nasals, and 

liquids. The investigators conclude that their data con

cerning phoneme class mastery are compatible with norma

tive data (Bartolucci & Pierce, 1977). 

The findings of these studies describe the mentally 

retarded population as producing a greater number of artic

ulation errors than the normal population, but not as 

having phonological systems significantly different from 

normally developing children of like mental ages. The 

exception is found in Dodd's data concerning Down's 

syndrome subjects, whom she describes as producing a greater 
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number of error types and, therefore, more inconsistent 

errors than normal or nonsyndrome retarded subjects. 



CHAPTER III 

RESEARCH DESIGN 

The purpose of this study was to examine, by means 

of phonological process analysis, the articulation patterns 

of eight moderately mentally retarded adolescent males 

classified by a traditionally-based articulation test as 

being severely articulation-impaired. The eight subjects, 

four of whom presented Down's syndrome and four of whom did 

not present a syndrome, were administered the Arizona Articu

lation Proficiency Scale--Revised (AAPS-R) , a test instru

ment based on a single-phoneme, sound-specific approach to 

articulation problems. Two examiners used the results of 

the AAPS-R administration to classify each of the subjects 

tested according to degree of articulatory impairment. The 

eight subjects, all of whom received a severe rating from 

the AAPS-R administration, were administered the Phonologi

cal Process Analysis (PPA), a descriptive tool which aids 

in the analysis of phonological processes. Results of the 

PPA analysis of each child's articulation patterns were 

compared to determine the existence of specific phonological 

processes and to discuss possible similarities and differ

ences in processes among the patterns sampled. 

42 
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Research Questions 

The following research questions were formulated: 

1. What specific phonological processes can be 

identified within the articulation patterns of moderate l y 

mentally retarded adolescents classified by a traditionally 

based articulation test as being severely articulation

impaired? 

2. What phonological process similarities and 

differences can be identified among moderately mentally re 

tarded individuals presenting Down's syndrome and indi

viduals presenting moderate mental retardation without a ny 

specific syndrome? 

3. What comparisons can be made among the phono

logical processes identified for mentally retarded adoles

cent subjects and processes associated with normal a nd 

deviant phonological development as reported in current 

literature? 

Subjects 

Eight moderately mentally retarded adolescent males, 

ranging in chronological age from 14.5 years to 20.10 years 

a nd ranging in mental ages from 6.4 years to 12.3 years, 

were used in the study. Intelligence quotients (based upon 

recent administration of the Wechsler Intelligence Scale 
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for Children--Revised [WISC-RJ, the Wechsler Adult Intelli

gence ~~ale [WAIS], or the Stanford-Binet Intelligence Scale 

[SBIC]) ranged from 36 to 59. (A listing of chronological 

ages, mental ages, intelligence quotients, and AAPS-R scores 

for all subjects is included in Table 1.) Four subjects 

presented Down's syndrome and four did not. No subjects pre

sented gross motoric or sensory abnormalities, and all were 

free of significant hearing loss. All subjects attended the 

Garland Cooperative Training Center, Garland, Texas. 

Tests 

The Arizona Articulation Proficiency Scale--Revised 

(AAPS-R) (Fudala, 1974) was used to confirm degree of articu

latory impairment of the subjects. The AAPS-R is a numerical 

scale of articulation proficiency, based on frequency of 

occurrance of sounds in American speech. The AAPS-R, a 

sound-specific test, elicits single-word naming responses 

to picture stimulus items and evaluates single phonemes in 

initial and final positions of words. 

The Phonological Process Analysis (PPA) (Weiner, 

1979), a descriptive tool, was used to aid in describing 

phonological processes present in each subject's speech. 

The PPA elicits articulatory responses from action pictures, 

not from pictures of objects. The PPA samples responses in 

single-word and sentence contexts, using delayed imitation 
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TABLE 1 

CHRONOLOGICAL AGE (CA) 1 MENTAL AGE (MA) 1 INTELLIGENCE 
QUOTIENT (IQ) AND ARIZONA ARTICULATION PROFIC IENCY 

SCALE--REVISED (AAPS-R) SCORES FOR SUBJECTS 

Subject CA MAa IQb AAPS-Rc 

Down's syndrome 

1 17.8 6.4 36 (WXi3C-.R ) 63.5 

2 14.5 6.5 45 (WJSC-R) 66.5 

3 18.6 8.5 46 (WISC-R) 67.0 

4 17.6 7.3 42 (SBIC) 70.5 

Nonsyndrome 

5 16.3 8.0 49 (WISC-R) 68.5 

6 20.10 12.3 59 (WAIS) 66.0 

7 18.8 8.4 45 (WISC-R) 77 .0 

8 19.1 8.6 45 (WISC-R) 69.0 

aMental ages were derived by ratio IQ formula. 

bAbbreviations in parentheses indicate intelligence tes t 
used to compute IQ: Wechsler Intelligence Scale for Chil
dren--Revised (WISC-R) 1 Wechsler Adult Intelligence Scale 
(WAIS) 1 or Stanford-Binet Intelligence Scale (SBIC). 



and sentence recall, and organizes stimulus items according 

to phonological process, not according to individual sound. 

Examiners 

Two examiners recorded articulatory data during test 

administration. The primary examiner, a graduate-level 

speech-language pathology student, administered the AAPS-R 

and the PPA. The second examiner, a holder of the Certifi

cate of Clinical Competence awarded by the American Speech

Language-Hearing Association, transcribed responses during 

administration of the AAPS-R and the PPA for the purpose of 

establishing reliability. 

Transcription 

In administration of the AAPS-R individual phoneme 

errors were marked as they occurred within the stimulus 

items. Examiners used the International Phonetic Alphabet 

to transcribe selected subject responses to the PPA. Broad 

(phonemic) transcription, i.e., pooling all allophonic 

variations (Singh & Singh, 1976), was used in PPA recording 

except on occasions when allophonic variation was considered 

by the examiners to be an important component of the re

sponse being transcribed. On such occasions narrow (pho

netic) transcription, i.e., distinguishing all allophonic 

variations of a phoneme (Singh & Singh, 1976), was employed. 
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Test Procedure 

Eight moderately mentally retarded adolescent 

males, ranging in chronological age from 14.5 to 20.10 

years, and ranging in mental age from 6.4 years to 12.3 

years, were selected by the staff speech-language patholo

gist at the Garland Cooperative Training Center as suitable 

candidates for the study, meeting preliminary articulation 

and language requirements. That is, all subjects could 

produce word combinations, and all presented poor articu

lation skills. 

The primary examiner administered the AAPS-R to 

each of the subjects as a means of (a) subject articulatory 

classification and (b) verification of the staff speech

language pathologist's judgment of articulatory severity . 

The subjects provided single-word naming responses to 

picture stimulus items; both examiners recorded phoneme 

errors as they occurred. The errors were counted and an 

AAPS-R severity score was computed for each subject. The 

subjects, all of whose scores fell within the severe range 

of articulatory impairment on the AAPS-R scale (according 

to mental age), were administered the PPA. 

In PPA administration responses may be elicited 

from subjects using any of four response modes: single-

word naming, sentence completion, whole sentence repetition, 
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and imitation. The recommended procedure for adminis

tration of the PPA includes sampling stimulus items in 

sentence-completion and whole-sentence contexts. The 

examiners modified the procedure in the present study, 

eliciting responses using any of the four available re

sponse modes. The examiners recorded the subjects' first 

transcribable responses, regardless of elicitation mode 

or number of trials. However, regarding the subjects' 

initial responses as most indicative of their phonological 

systems, the examiners endeavored to record for analysis 

all first responses to the stimulus items. Although re

sponse mode was not a controlled variable, it was noted 

that a large majority of responses were obtained through 

sentence completion. The examiners avoided the use of 

imitation, using it only in the event that subjects pro 

duced no other type of response. 

Analysis Procedure 

Analysis of the data centered around description 

of the following: (1) processes used by the group as a 

whole; (2) processes used by individual subjects; (3) simi

larities and differences in processes among Down's syn

drome subjects and nonsyndrome subjects; and (4) a com

parison of the subjects' processes to normal and deviant 

phonological development. 
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The data used for analysis included PPA responses 

transcribed identically, with respect to consonants, by the 

two examiners. The PPA is organized into the phonological 

tendency headings of Syllable Structure tendencies, Harmoni

zation tendencies, and Feature Contrast tendencies, under 

which various processes are categorized. In the pre sent 

study Weiner's phonological tendency headings were used, 

along with some of the processes which make up the PPA . 

Additional process categories were added to the description 

to accommodate the patterns in the subjects' responses. 

The phonological process categories used in the study are 

listed below. Those processes incorporated from Weiner's 

classification system are denoted by an asterisk (*). 

Syllable Structure Tendencies 

* Deletion of Final Consonants 

* Consonant Cluster Reduction 

Nasalization of S'ingle Consonants 

Syllable Reduplication 

* Vocalization 

Nonfinal Vocalization 

* Weak Syllable Deletion 

Deletion of Nonfinal Consonants 

* Glottal Replacement 
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Harmonization Tendencies 

* Labial Assimilation 

* Alveolar Assimilation 

* Velar Assimilation 

Glide Assimilation 

Liquid Assimilation 

* Prevocalic Voicing 

* Final Consonant Devoicing 

Feature Contrast Tendencies 

* Gliding of Liquids 

* Gliding of Fricatives 

Liquidization of Fricatives 

Liquidization of Glides 

* Stopping of Fricatives 

Stopping of Liquids 

Stop-Gliding of Fricatives 

Frication of Stops 

Frication of Affricates 

Frication of Liquids 

* Affrication 

Rounding of Liquids 

Nasalization of Liquids 

* Fronting 

Backing 

/h/ Replacement 
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Several descriptive categories were not organi ze d 

into the above groups and were placed under the heading o f 

Use of Nonstandard Phones. They are listed below. 

Use of Nonstandard Phones 

lsi Distortion 

IS I Distortion 

Lateralized lsi 

Use of 1~1 for Fricatives 

Use of 1~1 for Stops 

lhl Addition of Clusters 

Use of [9] 

Use of [ Y) ] 

Shriberg and Kwiatkowski (1979) consider s ound 

distortions and use of nonstandard phones t o r ef l ect 

processes that operate below the phonologi cal leve l at a 

sensory-motor, articulatory level. They att ribute the s e 

errors to articulatory imprecision rather t h an to phono

logical deviance. Conversely, Ingram (197 6) regards t he 

systematic use of phoneme distortions as p honologic al 

phenomena . The viewpoint reflected in the p resent study 

is that of Ingram. 

Reliability 

Tester reliability for the AAPS-R was established 

by simultaneous and independent transcription of all 
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stimulus items by both examiners. The two examiners 

achieved 99% agreement in the identification of error 

phonemes. 

In order to insure tester reliability for the PPA, 

both examiners recorded responses simultaneously and 

independently. Responses used in data analysis included 

those for which the examiners recorded identical consonant 

phonemes. Thirteen items, or 1% of the sample, were 

excluded from data analysis because of conflicting tran

scription between the two examiners. 

Summary 

This study has involved analysis of data compiled 

in the following manner: 

Eight moderately mentally retarded adolescent males, 

ranging in chronological age from 14.5 years to 20.10 years, 

having mental ages between 6.4 years and 12.3 years, with 

intelligence quotients of 36 to 55, were used ln the study. 

Four subjects presented Down's syndrome and four did not; 

no subjects presented gross motoric or sensory abnormal

ities; all were free of significant hearing loss. All 

subjects attended the Garland Cooperative Training Center, 

Garland, Texas. 

As a classification procedure the subjects were 

administered the Arizona Articulation Proficiency Scale--
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Revised (AAPS-R), a diagnostic tool evaluating individual 

phonemes in initial and final positions or words, and 

yielding a numerical indication of articulatory severity. 

The subjects, all of whose scores fell within the severe 

range of impairment on the AAPS-R scale, also were admin

istered the Phonological Process Analysis (PPA) , a descrip 

tive tool used to aid in describing phonological processes 

in existence within each subject's speech. Results of the 

analysis of each subject's responses to the PPA were used 

to describe phonological processes and to discuss possible 

similarities and differences among the processes described. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Results 

The Phonological Process Analysis (PPA) (Weiner, 

1979) was administered to eight moderately mentally 

retarded adolescent males to sample their articulation 

patterns. In analysis of the data collected, the inves-

tigator attempted to answer the following research 

questions: 

l. ~~hat specific phonological processes can be 

identified within the articulation patterns of moderately 

mentally retarded adolescents classified by a traditionally

based articulation test as being severely articulation

impaired? 

2. What phonological process similarities and 

differences can be identified among moderately mentally 

retarded individuals presenting Down's syndrome and indi

viduals presenting moderate mental retardation without a 

specific syndrome? 

3. What comparisons can be made among the phono

logical processes identified for mentally retarded adoles

cent subjects and processes associated with normal and 

54 
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deviant phonological development as reported in current 

literature? 

The phonological data were first organized into 

descriptive categories as follows: Deletion of Final 

Consonants, Consonant Cluster Reduction, Nasalization of 

Single Consonants, Syllable Reduplication, Vocalization, 

Nonfinal Vocalization, Weak Syllable Deletion, Deletion 

of Nonfinal Consonants, Glottal Replacement, Labial 

Assimilation, Alveolar Assimilation, Velar Assimilation, 

Glide Assimilation, Liquid Assimilation, Prevocalic 

Voicing, Final Consonant Devoicing, Gliding of Liquids, 

Gliding of Fricatives, Liquidization of Fricatives, 

Liquidization of Glides, Stopping of Fricatives, Stopp ing 

of Liquids, Stopping of Glides, Stop-Gliding of Fricativ es, 

Frication of Stops, Frication of Affricates, Frication 

of Liquids, Affrication, Rounding of Liquids, Nasalization 

of Liquids, Fronting, Backing, /h/ Replacement, / s / 

Distortion, /J / Distortion, Lateralized / s / , Use of /~/ 

for Fricatives, Use of /~ / for Stops, Use of [9], and Use 

of [ ~ ]. These categories were then grouped according to 

phonological tendencies described by Weiner (PPA) : 

Syllable Structure tendencies, Harmonization tendencies, 

and Feature Contrast tendencies. Additionally, the descrip

tive categories which could not be organized into the above 
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groups were categorized under the heading of Use of Non

standard Phones. It should be noted that some of the 

process categories were obtained from the PPA but othe r 

process categories were added to accommodate the patte rns 

in the subjects' responses. 

The phonological process categories used in the 

study are listed below. Those processes obtained from the 

PPA are denoted by an asterisk (*). 

Syllable Structure Tendencies 

*Deletion of Final Consonants (DFC) 

*Consonant Cluster Reduction (CR) 

*Initial Stop + Liquid (IS + L) 

*Initial Fricative + Liquid (IF + L) 

*Initial /s/ Cluster (I / s/CL) 

*Final /s/ + Stop (F/s/ + ST) 

*Final Liquid + Stop (FL + ST) 

*Final Nasal + Stop (FN + ST) 

Nasalization of Consonants (NC) 

Nasalizationof Single Consonants (NSC) 

Syllable Reduplication (SR) 

*Vocalization (V) 

Nonfinal Vocalization (NV) 

*Weak Syllable Deletion (WSD) 
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Deletion of Nonfinal Consonants (DNC) 

*Glottal Replacement (GR) 

Single Final Consonants (SFC) 

Consonant Clusters (CL) 

Nonfinal Consonants (NC) 

Harmonization Tendencies 

*Labial Assimilation (LA) 

*Alveolar Assimilation (AA) 

*Velar Assimilation (VA) 

Glide Assimilation (GA) 

Liquid Assimilation (LQA) 

*Prevocalic Voicing (PV) 

*Final Consonant Devoicing (FCD) 

Feature Contrast Tendencies 

*Gliding of Liquids (GL-LQ) 

*Gliding of Fricatives (GL-FR) 

Liquidization of Fricatives (LQ-FR) 

Liquidization of Glides (LQ-GL) 

*Stopping of Fricatives (ST-FR) 

Stopping of Liquids (ST-LQ) 

Stopping of Glides (ST-GL) 

Stop~Gliding of Fricatives (SG-FR) 

Frication of Stops (FR-ST) 

Frication of Liquids (FR-LQ) 
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Frication of Affricates (FR-AF) 

*Affrication (AF) 

Rounding of Liquids (R-LQ) 

Nasalization of Liquids (N-LQ) 

*Fronting (FR) 

Backing (BK) 

/h/ Replacement (/h/-C) 

Use of Nonstandard Phones 

/s/ Distortion (/s/ DIST) 

If ! Distortion (/JI DIST) 

Lateralized /s/ (LAT /s/) 

Use of /~/ for Fricatives (/~/-FR) 

Use of /~/ for Stops (/~/-ST) 

Use of [ S] (/S/ USE) 

Use of [ ~ ] (/~/ USE) 

Description of Phonological 
Processes by Subject Groups 

Tables 2-4 present phonological processes identi-

fied in the articulation patterns of one or more subjects. 

Processes of syllable structure, harmonization, and feature 

contrast are presented for each subject. The percentage 

figures used in Tables 2-4 reflect the relationship between 

the frequency of process occurrence in the speech sampl e 

and the total number of possible occurrences of the processes. 



Process 

,FC 

TSD 

:R: IS + L 

:R: IF + L 

R: I/s/CL 

R: F/s/ + ST 

R: FL + ST 

c R: FN + ST 

c R: NC 

otal CR 

TABLE 2 

USE OF SYLLABLE STRUCTURE PROCESSES BY SUBJECTS 

Number of Errors/Percentage of Total Possible Process Use 

Down's Syndrome Nonsyndrome 

Total 
na 1 2 3 4 5 6 7 8 

118 19/16 24/21 7/6 15/13 63/53 14/12 1/.8 24/20 

9 2/22 1/13 2/25 2/22 1/11 -- 1/11 3/33 

10 2/12 2/20 1/10 1/10 3/30 10/100 -- 1/ 10 

8 2/25 5/63 5/71 -- 1/13 7/ 88 -- 4/50 

12 9/75 -- 2/17 -- 3/ 25 12/ 100 5/ 45 10/ 8 3 

5 4/100 5/100 4/80 4/80 5/ 100 5/ 100 5/100 5/1 00 

5 2/4 0 3/ 6 0 2/ 40 2/4 0 5/1 00 2/40 3/60 3/60 

6 3/ 50 2/3 3 4/6 6 2/ 33 4/6 6 5/8 3 4/ 66 6/1 00 

5 -- -- -- 2/4 0 2/ 40 -- 1/2 0 --

51 22/43 17/ 33 18/ 35 11/ 22 23/45 41/ 80 18/ 35 29/57 

V1 
•1.0 



TABLE 2--Continued 

Number of Errors/Percentage of 'Ibtal Possible Process Use 

Down's Syndrome Non syndrome 

Total 
Process na 1 2 3 4 5 6 7 8 

NSC 25 3/13 1/4 1/4 2/8 11/44 3/14 3/14 7/28 

v 52 ~2/43 16/31 20/43 23/44 21/40 25/48 22/42 22/42 

NV 5 2/40 3/60 2/40 3/60 1/20 3/60 4/80 2/40 

DNC 171 2/1 11/7 4/3 2/1 10/6 4/2 1/.6 6/4 

SR 51 -- -- -- -- 1/2 -- -- --

GR: SFC 103 -- 5/5 12/12 10/ 10 2/2 3/3 -- 14/14 

GR: CL 46 -- 2/4 5/12 5/11 -- -- 3/7 2/4 

GR: NC 171 1/ .6 2/1 1/.6 4/2 - - 4/2 5/3 1/.6 

Total GR 32 0 1 / .3 9/3 18/6 19/6 2/.6 7/2 8/3 17/5 

--

aTotal number of possible errors. Individual totals may vary ; because of 
tester reliability requirements some responses were excluded from analysis. 

"' 0 



TABLE 3 

USE OF HARMONIZATION PROCESSES BY SUBJECTS 

Number of Errors/Percentage of Total Possible Process Use 

Down's Syndrome Nonsyndrome 

Process Total na 1 2 3 4 5 6 7 8 

LA 66 -- 4/6 -- -- -- -- -- 1/2 

AA 91 3/3 1/1 1/1 2/2 5/5 -- 2/2 1/1 

VA 45 9/21 1/2 7/16 -- 2/4 2/4 -- 1/2 

GA 7 -- 1/17 1/14 1/14 2/ 29 -- -- --

LQA 44 1/2 -- -- 2/5 -- -- 1/2 --

DV 78 18/24 9/ 12 5/7 -- -- 2/3 2/ 3 1/1 

FCD 22 10/46 4/19 6/29 11/ 50 -- 10 /46 5/23 4/18 

aTotal number of possible errors . Individual totals may vary; because of 
tester reliability requirements some responses were excluded from analysis. 

0"1 
1-' 



Process Total na 

GL-LQ 49 

GL-FR 82 

LQ-FR 82 

LQ-GL 7 

ST-FR 82 

ST-GL 7 

ST-LQ 49 

SG-FR 42 

FR-ST 134 

FR-LQ 49 

FR-AF 4 

TABLE 4 

USE OF FEATURE CONTRAST PROCESSES BY SUBJECTS 

Number of Errors/Percentage of Total Possible Process Use 

Down's Syndrome Nonsyndrome 

I 1 2 3 4 5 6 7 8 

16/33 7/15 20/44 17/35 12/22 I 10/20 11/23 22/45 

1/1 2/3 -- -- -- I -- 1/1 --

-- 1/1 -- -- -- I 1/1 -- --

I I -- -- -- -- 1/14 1/14 3/43 --
I 

43/49 7/9 10/ 14 5/6 7/ 9 
I 

6/7 -- 4/5 

-- 1/17 -- -- -- -- -- --

-- -- -- -- 1/ 2 -- 1/ 2 --

7/ 17 -- -- -- - - -- -- --

-- -- 2/2 2/ 2 -- 23/17 2/2 5/4 

-- -- -- -- -- -- -- 1/2 

-- 1/33 2/ 50 -- -- 1/ 25 1/ 25 --

0'\ 
N 



TABLE 4--Continued 

Number of Errors/Percentage of Total Possible Process Use 

Down's Syndrome Nonsyndrome 

Process Total na, 1 2 3 4 5 6 7 8 

AF 42 4/10 -- -- 4/10 -- -- -- --

R-LQ 49 -- -- -- -- -- 4/8 -- --

N-LQ 40 -- -- 2/5 -- -- -- -- --

FR 222 7/3 -- 2/1 6/3 6/3 5/2 2/ 1 11/5 

BK 238 9/4 6/3 5/2 5/2 2/ .8 2/ .8 
11/5 --

/h/-C 202 1/.5 13/ 7 -- -- 14/7 -- -- 1/2 
----

aTotal number of possible errors . Individual total s may vary; because of 
tester reliability requirements some responses were excluded from analysis. 

0'\ 
w 
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A number of nonstandard phones are also found to be 

part of the articulatory patterns of the subjects. Table 5 

depicts Use of Nonstandard Phones. Although the standard 

symbols (9] and ( ~ ] are used, the ways in which they were 

produced by subjects in the study were non-English varia

tions of these sounds. 

Inspection of Table 6 reveals that a number of 

processes are present in the phonological systems of all 

of the eight subjects. Of these processes eight are syl

lable structure processes, and one is a feature contrast 

process. Three cluster reduction processes, Final /s / + 

Stop, Final Nasal + Stop, and Final Liquid + Stop, rank 

highest in mean percentages for the group as a whole, and 

each is used in over 50 % of total possible use. 

Table 7 shows processes used by six or more (75 % 

or greater) of the subjects. Of these 23 processes, 14 

are syllable structure processes, four are harmonization 

processes, four are feature contrast processes, and one is 

a nonstandard phone. The processes with the highest mean 

percentages for the group as a whole (i.e., each used in 

over 50 % of their total possible use), include the cluster 

reduction processes of Final /s/ + Stop, Final Nasal + 

Stop, Initial /s/ Cluster, Final Liquid + Stop, and Initial 

Fricative + Liquid. 



TABLE 5 

USE OF NONSTANDARD PHONES BY SUBJECTS 

Number of Errors/Percentage of Total Possible Process Use 

Down's Syndrome Non syndrome 

Process Total na 1 2 3 4 5 6 7 8 

/S/ DIST 34 -- -- 2/6 16/47 1/3 15/44 -- 9/ 28 

IJ I DIST 10 -- 1/10 7/88 1/10 1/10 4/40 2/20 7/70 

LAT /S/ 34 -- 1/3 -- -- -- -- -- --

/~/-FR 82 -- -- -- -- 2/2 2/2 -- 1/1 

/ )(/-ST 134 -- - - -- -- 4/ 3 -- -- 2/ 2 

[YJ ] USE 268 -- -- 25/10 -- -- -- -- --

[9] USE 241 -- 30/13 -- -- -- -- -- 7/ 3 

aTotal number of possible errors, Individual totals may vary; because of 
tester reliability requirements some res~onses we re exc luded from ana l ysis . 

0"1 
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TABLE 6 

PROCESSES USED BY 100 PER CENT OF SUBJECTS 

Mean Percentage (X%) of Total Possible Errors 

Process X% All Subjects X% Down's Syndrome X% Nonsyndrome Tendency a 

CR: F/s/ + ST 95 90 100 ss 

CR: FN + ST 62 46 79 ss 

CR: FL + ST 55 45 65 ss 

NV 50 50 50 ss 

v 42 40 43 ss 

GL-LQ 30 32 28 FC 

DFC 18 14 22 ss 

NSC 16 7 25 ss 

DNC 3 3 3 s s 
-

aTe nde ncy column r ef l e cts phonolog ica l t endency rea l ized by p rocess: 
Syllable Structure Tende ncy (SS ), Harmo n izat i o n Te nde ncy (H ), Fe ature Con trast 
Tendency (FC) or Nonsta nda rd Ph o n e s Us e (NP) . 

0'1 
0'1 



TABLE 7 

PROCESSES USED BY 75 PER CENT OR MORE OF SUBJECTS 

Mean Percentage (X%) of Total Possible Errorsa 

I 
Process I X% All Subjects I X% Down's Syndrome jx% NonsyndrornejTendency 

I 

+ 
CR: F/S/ + ST I 95 I 90 I 100 

I 
ss 

CR: FN + ST I 62 I 46 I 79 ; ss 

CR: I/S/CL I 57.5 I 46 I 63.3 ss 

I 55 I 45 I 65 
I 

CR: FL +ST I ss 
I 

I 
CR: IF + L 51.6 53 50.3 ss 

NV 50 50 50 ss 

v 42 40 43 I ss 

IJ /DIST 35.4 36 35 I NP 

FCD 33 36 29 I H 

GL-LQ 30 32 28 I FC 

CR: IS + L 27.4 13 46.6 I ss 

WSD 19.6 20.5 18.3 I ss 

0) 

-....) 



TABLE 7--Continued 

Mean Percentage (X%) of Total Possible Errorsa 

Process X% All Subjects X% Down's Syndrome X% Nonsyndrorne Tendency 

DFC 18 14 22 ss 

NSC 16 7 25 ss 

ST-FR 14.1 19.5 7 FC 

PV 8.3 14.3 2.3 H 

VA 8.2 13 3.3 H 

GR: SFC 7.6 9 6.3 ss 

DNC 3 3 3 ss 

FR 2 .6 2. 3 2.8 FC 

BK 2 . 5 4 1.4 FC 

AA 2.1 1. 8 2 . 6 H 

GR- NC 1. 4 1. 1 1.9 ss 

aMe an pe r centage s r ef l ect means o f t he number o f sub jec t s who used t he 
p roce sse s. 

0'1 
co 
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Processes used by two or fewer subjects (25 % or 

less) are presented in Table 8. Eight of these 14 proc

esses are feature contrast processes, four are nonstanda rd 

phones, one is a syllable structure process, and one i s a 

harmonization process. Of these processes, Stop-Glidi ng 

of Fricatives, Stopping of Glides, Affrication, and [~ ] Us e 

comprise the greatest mean percentages of total possible 

errors for these subjects. Liquidization of Fricatives, 

Syllable Reduplication, Stopping of Liquids, and Frication 

of Liquids reflect the smallest mean percentag es of po s 

sible use for these subjects. 

Table 9 lists percentages of total subject e rrors 

comprised by each process for each subject. From the data 

in Table 9, mean percentages of errors accounted for by 

each of the phonological tendencies may be computed for 

the subjects as a group. The percentage of syllable struc

ture processes range from 36.0 to 70.0, with a mean per

centage of 51.9 for total subjects. The percentage of 

feature contrast processes ranges from 22.8 to 42, with a 

total subject mean of 27.9. Harmonization percentages 

range from 4.0 to 21.5, with a mean percentage of 10.0 for 

total subjects. Nonstandard phones account for a mean of 

10.0% of total subject errors, with a range of percentages 

from 2.0 to 19.0. 



Process 

:G-FR 

:T-GL 

,F 

lJl USE 

:-LQ 

e] USE 

-LQ 

A 

L AT /S/ 

I ~ /-ST 

TABLE 8 

PROCESSES USED BY 25 PER CENT OR LESS OF SUBJECTS 

Mean Percentage (X%) of Total Possible Errorsa 

X% All Subjects X% Down's Syndrome X% Nonsyndrorne 

17 17 0 

17 17 0 

10 10 0 

10 10 0 

8 0 8 

7.5 13 3 

5 5 0 

4 6 2 

3 3 0 

2.5 0 2. 5 

Tendency 

FC 

FC 

FC 

NP 

FC 

NP 

FC 

H 

NP 

NP 

-....) 

0 



TABLE 8--Continued 

Mean Percentage (X%) of Total Possible Errorsa 

Process X% All Subjects X% Down's Syndrome X% Nonsyndrome Tendency 

SR 2 0 2 ss 

ST-LQ 2 0 2 FC 

FR-LQ 2 0 2 FC 

LQ-FR 1 1 1 FC 

-

aMean percentages reflect means of the number of subjects who used the 
processes. 

-....! 
....... 
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TABLE 9 

PERCENTAGE OF TOTAL ERRORS ACCOUNTED FOR BY INDIVIDUAL 
PROCESSES FOR EACH SUBJECT 

' 
Percentage of Total Errors for 

Each Subj ect 

Down's Syndrome Non syndrome 

Process l 2 3 4 5 6 7 8 

Syllable Structure 
(SS) 

DFC 9 14 4 10 32 7 l 1 3 

WSD l • 6 l l . 5 - l 2 

CR: IS + L l l • 6 • 7 2 5 - . 5 

CR: IF + L l 3 2 - . 5 4 - 2 

CR: I/ ,'S/CL 5 - l - 2 6 6 5 

CR: F/S/ + ST 2 3 2 3 3 3 6 3 

CR: FL + ST l 2 l l 3 l 3 2 

CR: FN + ST l l 2 l 2 3 4 3 

DR: NC - - - l l l l -

Total CR ll 10 10 8 12 22 19 15 

NSC l • 6 • 6 l 6 l 3 4 

v ll 10 ll 16 ll 3 24 ll 

NV l 2 l 2 . 5 l 4 l 

DNC l 6 2 l 5 2 l 3 

SR - - - - • 5 - - -

GR: SFC - 3 7 7 l 2 - 7 
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TABLE 9--Continued 

Percentage of Total Errors for 
Each Subject 

Down's Syndrome Non s y ndrome 

Process 1 2 3 4 5 6 7 8 

SS, continued 

GR: CL - 1 3 4 - - 3 1 

GR: NC 1 1 • 6 3 - 1 6 . 5 

Total GR • 4 5 10 13 1 4 9 9 

Total ss 36 48.2 38.8 51.7 70 50 6 3 5 8 

Harmonization (fJJ 

LA - 2 - - - - - . 5 

AA 2 • 6 . 6 1 3 - 2 . 5 

VA 5 • 6 3 - 1 1 - . 5 

GA - . 6 • 6 . 7 1 - - -

LQA • 5 - - 1 - - 1 -

PV 9 5 3 - - 1 2 . 5 

FCD 5 2 3 8 - 6 5 2 

Total H 21.5 10.8 10.2 10.7 5 8 10 4 

Feature Contrast 
(FC) 

GL-LQ 8 4 11 12 6 5 12 11 

GL-FR . 5 1 - - - - 1 -

LQ-FR - . 6 - - - . 5 - -
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TABLE 9--Continued 

Percentage of Total Errors for 
Each Subject 

Down's Syndrome Non s y ndrome 

Process l 2 3 4 5 6 7 8 

FC, continued 

LQ-GL - - - - . 5 . 5 3 -

ST-FR 21 4 6 4 4 3 - 2 

ST-GL - • 6 - - - - - -

ST-LQ - - - - • 5 I l l -

I 
' 

SG-FR 3 - - - - - - -

FR-ST - - I l l - 12 2 3 

FR-LQ - - I - - - - - . 5 

I FR-AF - • 6 l - - . 5 l -

AF 2 - - 3 - - - -

R-LQ - - - - - 2 - -

N-LQ - - l - - - - -

FR 3 - l 4 3 3 2 6 

BK 4 4 ll - 3 3 2 l 

/h/-C • 5 8 - - 7 - - -

Total FC 42 22.8 32 24 24 30 24 23 . 5 

Nonstandard 
Phones (NP) 

/s/ DIST - - l ll • 5 8 - 5 
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TABLE 9-- Continued 

Percentage of Total Errors for 
Each Subject 

Down's Syndrome Non syndrome 

Process 1 2 3 4 5 6 7 8 

NP, continued 

I f ! DIST - • 6 4 . 7 . 5 2 2 4 

LAT /s/ - • 6 - - - - - -

/ f /-FR - - - - 1 1 - . 5 

/C/-ST - - - - 2 - - 1 

[ TJ ] USE - - 14 - - - - -

[9) USE - 17 - - - - - 4 

Total NP 0 18.2 19 11.7 4 1 2 14.5 
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It is shown in Table 9 that a large number of 

processes are used by the subjects, but many processes a r e 

used infrequently. The distribution of errors is scatte r e d 

across a large number of processes. 

Data from Table 9 provide comparison to data f rom 

Tables 2-5. Processes which demonstrate high perc e ntage s 

of occurrence in the speech sample (Tables 2-5) may b e 

shown to comprise only small portions of total e rror counts 

for individual subjects (Table 9). For example, in Tabl e 2 

subject 1 shows 100% use of the process, Cluster Reduc t i o n: 

Final /s/ + Stop, in relation to the total numbe r o f t i me s 

he could have used it in the sample. However, Table 9 

shows that the same process comprises only 2 % of the total 

errors subject 1 made. 

Comparison of Processes in Down's Syndrome 
Subjects and Nonsyndrome Subjects 

Data found in Tables 2-5 illustrate the similar-

ities and differences in the processes of Down's syndrome 

subjects and of nonsyndrome subjects. Data from these 

tables illustrate that the two subgroups show similarity 

in processes used. As shown in Tables 4 and 5, only the 

processes of Liquidization of Glides, Stopping of Frica-

tives, Affrication, Use of /~/ for Fricatives, and Use of 

/~/ for Stops show use by a majority of one subgroup with 
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an absence of use by the other subgroup. With the excep

tion of these processes, however, a general pattern of 

frequent use by both subgroups or infrequent use by both 

subgroups is apparent. For example, as described earlier, 

Tables 6 and 7 show that many syllable structure processes 

are used by greater than 75% of the subj ects . 

As illustrated in Table 9, the subgroups also show 

similarity in the processes used in relation to percentage 

of total subject error counts. All subjects show relatively 

higher percentages for Deletion of Final Consonants, 

Cluster Reduction, Vocalization, and Gliding of Liquids. 

All subjects show little or no uses of processes such as 

Syllable Reduplication, Glide Assimilation, Stopping of 

Glides, and Liquidization of Fricatives, among others. 

Additionally, to test the linearity of the data, computa

tion of the Pearson r correlation coefficient revealed 

high positive correlations of the scores of Down's 

syndrome subjects and nonsyndrome subjects for all proc

esses and within the tendency categories of s yllable struc

ture, harmonization, and feature contrast. For all 

processes considered together, without regard to tendency 

category, £ = .834, P < .0010. For syllable structure 

processes, £ = .919, P < .0010. For harmonization proc

esses, r = .941, P < .0016, and for feature contrast 
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processes, ~ = .748, P < .0010. However, for the use of 

nonstandard phones, ~ = .258, P < .5766. The r e fore , for 

all categories except the use of nonstandard phone s, Down's 

syndrome subjects and nonsyndrome subjects show s trong 

concomitant relationships at high levels of signifi c ance . 

For the use of nonstandard phones, no c ovarianc e was shown 

between the two subgroups . 

As shown in Tables 6-9, differences in proces s use 

may be seen among Down's syndrome and no n s ynd rome subj ects . 

Tables 6 and 7 show that although cluster r e duct i o n proc 

esses are used by 75 % or more of all subj e cts, they are 

used more frequently by nonsyndrome sub jects tha n by 

syndrome subjects. Nonsyndrome subjects al s o show greater 

use of other syllable structure processes, such as Deletion 

of Final Consonants and Nasalization of Sing le Consonants. 

Down's syndrome subjects show greater use tha n 

nonsyndrome subjects of processes such as Stopp ing o f 

Glides, Stop-Gliding of Fricatives, Affricat ion, Labia l 

Assimilation, [9] Use and [ ~ ] Use. Mean p e r centage s of 

overall tendency use as computed from Table 9 show t ha t 

syllable structure processes are more freq uent i n the 

errors of nonsyndrome subjects than of s y ndrome subj ects. 

The mean percentage of syllable structure p roce sse s i s 6 0 

for nonsyndrome subjects and 43.6 for syndrome subjects. 
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Feature contrast, harmonization, and nonstandard phones 

are more frequent in the errors of Down's syndrome sub

jects than nonsyndrome subjects. The mean percentage o f 

feature contrast processes is 30.2 for syndrome subjects 

and 25.5 for nonsyndrome subjects. The mean percentages 

for harmonization are 13.3 for syndrome subjects and 6 .75 

for nonsyndrome subjects; for nonstandard phone us e the 

percentages are 12.2 for syndrome subjects and 7.8 for 

nonsyndrome subjects. 

Table 10 compares certain of the processes used by 

the subjects with an order of acquisition suggested for 

normal children by Weiner (1979). The processe s compared 

are listed within their respective tendency categories in 

ascending order of mean total subject error for each sub

group. The subjects show some similarity between the 

subgroups in ordering of the processes according to f re

quency, but neither of the subgroups' ordering of processes 

corresponds to Weiner's order of acquisition. 

Other Phonological Observations 

Other phonological observations are found in 

further analysis of the data. These observations include 

Confusion of Liquids, /h/ Addition, Prevocalic Devoicing , 

CV tendency, sequencing problems, and context sensitivity . 
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'l'ABLE 10 

WEINER'Sa SUGGESTED ORDER OF ACQUISITION OF CERTAIN 
PROCESSES AS COMPARED WITH MEAN FREQUENCY OF 

TOTAL SUBJECT ERRORS 

Weiner's Order X% DS X% NS 

1 
2 
3 
4 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 
6 
7 

DFC 
GR 
WSD 
CR 

PV 
FCD 
VA 
LA 
AA 

ST-FR 
AF 
GL-FR 
FR 
DNb 
GL-LQ 
v 

Syllable Structure Processes 

WSD 
GR 
DFC 
CR 

Harmonization Processes 

LA 
AA 
VA 
PV 
FCD 

Feature Contrast Processes 

(DN-none) 
GL-FR 
FR 
AF 

GL-LQ;ST-FR 

v 

WSD 
GR 
DFC 
CR 

LA 
VA 
PV 
AA 
FCD 

(DN-none) 
(AF-none) 

GL-FR 
ST-FR 
FR 
GL-LQ 
v 

Note. X% ages are listed in ascending order. 

aSuggested order of acquisition is taken froM 
Phonological Process Analysis (Weiner, 1979). 

bThe abbreviation (DN) denotes the process Denasaliza
tion. This process was not observed in any subjects in the 
study. 
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Confusion of Liquids, perhaps best regarded as an intra

feature contrast, is characterized by substitution of /1 / 

for /r/ in one syndrome subject and in one nonsyndrome 

subject. /h/ Addition, used by one nonsyndrome subject, 

is ~haracterized by the addition of the /h/ phoneme be for e 

a single liquid to form nonstandard clusters: (log + 

/hl Og/, razor+ /hre hri/). Prevocalic Voicing occurs in 

the patterns of six of eight subjects--three Down's 

syndrome subjects and three nonsyndrome subjects. This 

pattern is characterized by the devoicing of stops and 

fricatives before vowels. 

Several subjects demonstrate a CV tendency when 

producing multisyllabic words having initial syllables 

of VC composition. For example, umbrella + /m~m~ l A/, and 

elephant + /lAl Af An/. Subje¢ts also display occasional 

sequencing problems for words having consonant clusters 

(milk + /ml r ok/l and for multisyllabic words (envelope + 

/bE p~ lo/, flashlight + /hwoe- w Je J /) . 
Context sensitivity plays an important role in some 

of the subjects' treatment of sounds, especially consonant 

clusters. In some cases the determination of the deleted 

or substituted member of a cluster is dependent upon the 

combination of sounds used in the cluster; for example, 
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fly ~ /bla x/, whereas fruit + /rut/; in the same manner, 

ski ~ /gi/, whereas sleep ~ /blip/. 

Phonetic Inventory 

Examination of the raw data shows that phonetic 

inventories may be incomplete for all o f the sub jects in 

the study. Most subjects show a lack o f fricative and 

affricate sounds; the subjects and sounds not used in any 

responses to the PPA stimulus items are listed below: 

Subject 1: /f, v, 6, ~ I z, J I 

Subject 2: /tj 1 d 3 , v, s, z/ 

Subject 3: /1, t f , d 31 v, 6, ~ , z/ 

Subject 4 : /v, 6, z / 

Subject 5: /v, 6, z / 

Subject 6: /d3 , 6 I ~ I z/ 

Subject 7: /61 ~ I z, t J ! 

Subject 8 : /j/ 

Discussion 

The discussion of results is organized around three 

areas of inquiry reflected in the research questions. 

These areas include the processes used by the sub jects, 

the similarities and differences in processes used b y the 

two subgroups, and a comparison of the processes used by 

the subjects to normal and deviant development. 
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Processes Used by the Subjects 

It may be observed from the results of the study 

that the subjects use a large number of phonological 

patterns which. may be organized as syllable structure 

processes, feature contrast processes, harmoni zation 

processes, and nonstandard phones. The tendency to 

simplify syllable structure is regarded as the stronge s t 

and most common pattern for both subgroups. Feature con

trast tendency is also a strong pattern, although there 

are a large number of feature contrast processes having 

very small percentages of total subject errors. Harmoni

zation and nonstandard phones are present in some sub jects 

and not in others, contributing to a lesser degree to the 

phonological characteristics of the subjects as a group. 

The comparison of Tables 2-5 with Table 9 demon

strates a worthwhile consideration in phonological analysis, 

that is, the importance of considering several measures 

and looking at a number of aspects of articulatory behavior 

in making an analysis. For example, the measure of total 

possible errors, illustrated by Tables 2-5, gives perspec

tive concerning the absolute frequency of the processes in 

the sample; however, a consideration of the frequency of 

process occurrence in relation to the subjects' individual 

error totals, illustrated by Table 9, is also valuable. 
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This measure illustrates the relative import ance o f each 

process in a particular phonological s y s tem . Bo t h o f 

these measures are valuable components o f t he analysis 

procedure. 

Comparison Between Down's Sy ndrome 
Subjects and Nonsyndrome Subjects 

The two subgroups show strong similari t ies in the 

use of processes, both groups showing p r efer e nce for s pe-

cific processes such as Cluster Reducti on, Gl iding of 

Liquids, and Vocalization. The two group s a lso s how s trong 

concomitant relationships among the rankin g of processes , 

meaning that the processes which tend to be ranked h ighly 

by one subgroup are also ranked highly by the other sub-

group. Statistical analysis fails to show a concomitant 

relationship for the use of nonstandard phones. A number 

of factors possibly could have i nflue nced this result , 

among them a small sample size, and variati on in t he data. 

Another possibility is that the nonstandqrd phones do not 

constitute phonological processes at all, but a re merely 

idiosyncratic behaviors of individual subjects. If t hi s 

were the case, it would reasonably follow t hat no p a tte r n 

of concomitance could be described. 

Differences in the process patterns o f the t wo sub -

groups are evident in the relative use of the phonolog i c al 
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tendency categories. Nonsyndrome subjects use syllable 

structure processes as part of their phonological s ystems 

to a greater degree than do syndrome subjects . Feature 

contrasts, harmonization, and nonstandard phones are 

more important to the phonological systems o f s yndrome 

subjects than to nonsyndrome subjects. 

Comparison to Normal Development 
and Deviant Development 

As shown in Table 10, Weiner suggests an order for 

normal phonological development. If the subj ects were 

following normal developmental patterns, it might be 

expected that, because of their mental and chronological 

ages, they would be using predominantly later-acquired 

processes. However, it may be observed that the subjects 

do not consistently use higher-level processes. Instead, 

they use processes of early acquisition along with those 

of later acquisition. The persistence of early processes 

and their coexistence with later-acquired processes are 

documented by Ingram (1976) as characteristic of deviant 

phonological development. It may be suggested that the 

phonological systems of the subjects studied are not merely 

delayed, but are distinctly deviant in nature. 

Edwards and Bernhardt (Ingram, 1976) and Lorentz 

(Ingram, 1976) describe deviant phonology in terms of 
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consistency of process use and intelligibi l i t y . However , 

Edwards and Bernhardt find that deviant s y ste ms are less 

consistent, and Lorentz finds them to b e more c on s i stent . 

Ingram (1976) suggests that both stateme nts may be true , 

with consideration to intelligibility. Wh i l e Edwards and 

Bernhardt's subjects were very uninte llig ible , Lorentz ' s 

subjects were relatively more intelligible . Th u s, 

Ingram believes that more inconsistent s y s tems will be 

more unintelligible, and more cons i stent s yste ms wi l l b e 

more intelligible. A problem with this e xplanat i o n i s 

that Ingram does not explicitly state what he defines 

consistency to be. Consistency may mean simi larity in 

subsequent repetitions of the same response by a sub ject. 

On the other hand, it may mean the degree to which a s ub

ject uses a particular process to represent sound s. How

ever, in both senses of the word, the subjects o f t he 

present study may be described as inconsistent. Thei r 

subsequent repetitions of stimulus items during testing 

were frequently dissimilar, and they show a wide vari e t y 

in processes used to represent sounds. Because the art i cu

lation patterns of the subjects are also v ery uninte lli

gible, the present study suggests that Ingram's conclusions 

are valid. 
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The occurrence of sequencing problems and CV 

tendency are important to consider in relation to the 

developmental pattern of the subjects. Both behaviors 

denote a breakdown in the phonological system when 

attempting forms beyond its capabilities. It appears that 

when confronted with difficult phonological patterns, the 

subjects may revert to more primitive or earlier-learne d 

strategies for sound production. 

Completion of the phonetic inventory is describe d 

by Ingram (1976) as taking place in the period between 

ages 4.0 and 7.0. It might be expected that the subjects 

in this study would have neared, or accomplished, comple 

tion of the phonetic ~nventory. However, as shown e arli e r, 

each of the subjects Lack one or more phonetic elements. 

The subjects show a great deal of similarity in non

acquired sounds, the large majority of which are frica

tives and affricates~ Liquids and glides are also found 

to be miss~ng for a few subjects. Down's syndrome subjects 

show a greater number of nonacquired sounds than do 

nonsyndrome subjects. 

Comparison w~th Recent Studies 

The data from this study provide interesting com

parison to results of previous phonological studies. As 

described earlier, Bartolucci and Pierce (1977) report 
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more fricative and affricate errors than errors in stops, 

liquids, and nasals for Down's syndrome subj ects . Dodd 

(1976) reports systematic simplification, inconsistent 

substitutions and omissions, cluster reduction, weak 

syllable deletion, gliding of liquids, vocalization, and 

deletion of final consonants for nonsyndrome subjects. 

For Down's syndrome subjects Dodd reports more errors than 

for nonsyndrome subjects, the errors being characterized 

by cluster reduction, consonant harmony, vocalizaiton, 

weak syllable deletion, omission of final consonants, and 

gliding of liquids. Both studies conclude that the 

development of phonology in nonsyndrome retardates proceeds 

in a manner similar to normal development. 

The findings of this study are similar in many 

ways to those of Bartolucci and Pierce and of Dodd , 

especially in the enumeration of processes used. However , 

this study emphasizes the use of syllable structure 

simplification by nonsyndrome subjects more than by Down's 

syndrome subjects, and a relatively greater use of feature 

contrast, harmonization, and nonstandard phones by 

syndrome subjects than by nonsyndrome subjects. The 

increased amount and type of errors for Down's syndrome 

subjects were not found to be major trends in this study. 
< 

The two groups of subjects were found to be different not 
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so much in number of errors, but in the phonological 

tendencies realized by those errors. The present study 

also differs from the previous studies in that it sug

gests that mentally retarded subjects do not follow the 

normal course of phonological acquisition exactly. 

The similarities in the phonological systems of 

older mentally retarded adolescents and those o f younger 

mentally retarded adolescents and children lead to an 

important implication. These similarities imply that the 

phonological systems of the older mentally retarded 

adolescents may have become stabilized, or static, in 

their developmental progression. 

In summary, the phonological process patterns of 

Down's syndrome and nonsyndrome subjects are found to be 

largely similar, Down's syndrome subjects exhibiting 

slightly greater use of feature contrasts, harmoni zation, 

and nonstandard phonemes, and nonsyndrome subjects demon

strating greater use of syllable structure simplification, 

particularly cluster reduction. The subjects are also 

found to use processes in a somewhat inconsistent manner. 

During the course of this examination of the 

phonological systems of mentally retarded adolescents, 

certain limitations, or restrictions, existed. One of 

these restrictions was that the sample size was small. The 
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task of finding subjects of like sex , I Q r a nge , age group , 

and articulatory severity was difficult, as reflected in 

the restricted size of the sample. 

Several limitations within the test i ng procedure 

existed. The elicitation mode was not a c ontrolled 

variable in this study, making it imp ossib le to compare 

response mode to response type. Also, the difficulty in 

transcribing initial responses affected the examine rs ' 

sampling of the most spontaneous r e s pons e s. Repetition 

of responses by the subjects often r e sul ted in varying 

phonological representations of stimulus words. 

A methodological restriction o f t he s tudy was that 

the investigation involved only one observat i on o f the 

phonological systems of the subjects. I t i s unknown from 

this study whether or not the s y stems o f t he s ubjec t s 

are still in transition or have reached a n end in 

phonological development. 

Further research is needed to answe r q u e stion s 

which were beyond the scope of the p resen t investigat i on . 

Longitudinal research is needed to determine the degr ee 

of stability and consistency over time of the p honological 

systems of retarded adolescents. In dep th invest igation 

is needed to examine closely the effect of contex t sensi

tivity upon the articulatory behavior of retarded subjects. 
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Further research is also needed to compare the phonologi 

cal systems of individuals differing in degree of retarda-

tion. Information gathered in studies of this nature will 

contribute to more complete understanding of phonological 

development in mental retardation. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

The purpose of this study was to describe by means 

of phonological process analysis the articulation patt erns 

of eight moderately mentally retarded adolescent male s 

classified as having severe articulation p roblems. The 

study was conducted in an effort to describe the phono

logical processes present in the articulation patterns o f 

the subjects, to compare the processes of Down's syndrome 

subjects and nonsyndrome subjects, and to compare the 

processes of the subjects to normal and abnormal phonologi 

cal development as reported in current literature. 

Eight moderately mentally retarded adolescent 

males were selected from among students at the Garland 

Cooperative Training Center, Garland, Texas. The subjects 

were administered the Arizona Articulation Proficiency 

Scale--Revised (AAPS-R) (Fudala, 1974) as a means of 

articulatory classification and as confirmation of pre

liminary articulatory severity judgment. The subjects 

were also administered the Phonological Process Analysis 

(PPA) (Weiner, 1979), a tool which aids in the description 

92 
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of phonological processes. The results of the PPA were 

analyze~, producing the following results. 

The articulation patterns of the subjects gen

erally reflected phonological tendencies of syllable struc

ture, simplification, harmonization, feature contrast, and 

use of nonstandard phones. The nonsyndrome subjects 

showed abundant use of syllable structure p rocesses , 

particularly Consonant Cluster Reduction, use of feature 

contrasts, and minimal use of harmonization and non

standard phones. The syndrome subjects showed similar 

patterns, employing greater use of feature contrasts and 

less use of syllable structure simplification than the 

nonsyndrome group. The process patterns o f the subjects 

could not adequately be described as corresponding to a 

suggested order of phonological acquisition for normal 

children. 

The study was limited by a small sample, use of 

variable response modes, difficulty in obtaining initial, 

spontaneous responses, and a lack of longitudinal data. 

Further research is needed to determine the stability and 

consistency over time of the phonological systems of the 

subjects. In depth studies are needed to explore the 

effect of sound context sensitivity upon phonological 

systems. Research is also needed to compare the 
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phonological systems of individuals havi ng differing 

degrees of mental retardation. The completion o f such 

investigations may provide more comple t e descriptions of 

the phonological systems of the retarded , lead ing to more 

effective management of phonological disa b i l ity in 

retarded individuals. 
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