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The aim of this research is to compare aspects of the phonological
sfstgm of children diagnosed as "developmentally aphasic" with the
acquisition of phonology by normal children and by children with other
deviant language skills,

To date, no one study has focussed on the phonological patterns
of more than one "developmentallf aphasic" child. The studies on
ebnormal phonoclogy have been conducted for the most part with deaf
children, Down's Syndrome children, and with children whose language
system is intact except for phonology. The researéh reported on in
this dissertation analyzed the phonological systems of 16 developmen-
tally aphasic children ranging in age from 4-9 years. The results of
the analysis were compared with those reported in the literature on both
normal and aﬁnormal populations. It was found that this population

used many of the rules that normal chiidren acquiring phonology use as



well as many of the deviant rules other abnormal populations use. A
distinctive feature analysis showed that this abnormal population did
have the same types of feature errors as children normally aéquiring
phonclogical systems but that the Chomsky~Hélle feature set may
obscure some general trends.

When comparing the results of the analysis with Jakobson's pre-
dictions and Stampe's predictions more evidence was found in support
of Stampe. Moreover, it was necessary to aﬁalyze each child's phoﬁo—
logical pattern separately since no specific identifying pétterns of
disorder could be_seen for this group of children as & whole. Each
subject performed in an idiosyneratic manner so no copclusions as to

the diagnostic category of "aphasia" could be made.



O



)

c Copyright by
Alora Johnson Burton

1979



The dissertation of Alora Johnson Burton is approved.

Peter Ladefoged

Barhars K. Keogh

Victoria A. Fromkin, Committee Chair

University of California, Los Angeles

1979

ii



o

Chapter one

Chapter two

Chapter three

TABLE OF CONTENTS

List of tables

List of figures

Preface and acknowledgements

Vita

Abstract

Introduction

Subjects, Data Collection and Methodology
2.0 Subjects
2.1 Data Collection
2.2 Methodology

Data Analysis
3.0 Introduction
3.1 . Final Consonant Clusters
3.2 Initial Consonént Clusters

3.3 Summary of Rules for Consonant
Clusters

3.4 Liquids

3.5 Syllabic Consonants
3.6  Affricates

3.7 TFricatives

3.8 ©Stops and Nasals

3.9  Glides(Approximants)
3.10 Syllable Structure

Footnote to Chapter 3

13
14
16
16
16

35

L6
L7
51
52
5k
58
6l
65
Th



Chapter four Comparison with Other Studies 75

4.0 Fiﬁal Consonant Clusters 75
4.1 Initial Consonant Clustefs ‘ 85
4.2 Liquids 98
4.3 Affricates and Fricatives 99
h.h  Stops and Nasals © 126
k.5 Glides (Approximants) 129
Chapter five Analysis of Distinetive Feature Errors 131
| 5.0 Introduction ' 131
’ 5.1 DPresent Study 132
5.2  Bummary 151
Footﬁote to Chapter 5 153
Chapter six Analysis by Subject 154
6.0 Introduction 154
6.1 Subject #1 : 156
6.2 Subject #2 ’ 157
6.3 Subject #3 ' 158
6.4  Subject #4 158
6.5 Subject #5 159
6.6 Subject #6 159
6.7 Subject #7 160 .
6.8  Subject #8 ' 160
6.9 Subject #9 161
6.10 Subject #10 162
6.11 Subject #11 _ 163

6.12 Subject #12 164



Chapter seven

Bibiiography
Appendix I
Appendix IT

Appendix III

Appendix IV

6.13 Subject #13

6.14% Subject #1b

6.15 Subject #15 and #16

6.16 Summary

Summary and Implications

T.C Distinetive Feature Errors

T.1 "Realization rules' or Regular
Substitutions

T.2 Comparison of Phonological Theories
as "Explanations" or "Predictions"
for This Study

7.3  Summary

References cited

Avaliable Test Scores on Subjects

Etimulus Words

Rules Used by Each Subject: Percentage of
occurrence

Percent correct/incorrect responses for
all categories of phonemes and phoneme
sequences analyzed for each subject

165
165
166
166
169
169

171

173
178
180
186
187



10

11

12

13

1k

15

16
17
18

19
20

21

LIST OF TABLES
Subjects' Scores on the Illinois Test of Psycho-
linguistic Abilities{ITPA)
Ages of Subjects
I.Q. Scores of Subjects
Analysis of Final /r/.+ C Clusters
Final Consonant Deletions in Final Clusters
Types of Substitutions in Final Conscnent Clusters
Analysis of Final /1/ + C Clusters
Types of Substitutions in Pinal /1/ Clusters
Final Consonant Deletions in Final /1/ Clusters

Comparison Between /1/ Vocalization and Final Conson-
ant Deletion

Rules for /r/ and /1/ Clusters in Final Position

Rules for Final Fricative + Stop Clusters

Final Consonant Deletion in Final Fricative + Stop
Clusters

Metathesis Errors in Finel Fricative + Stop Clusters

Substitutions Occurring in Final Fricative + Stop
Clusters

Rules for Final Stop + Fricative /ks/ Clusters

Rules for Final Nasal Clusters

Summary of Results of Final Consonant Cluster Analysis.

Percentage of Occurrence of Rules
Analysis of Initial /r/ Clusters
Types of Substitutions in Initial /r/ Clusters

Analysis of Initial /1/ Clusters

11
12
12

7

18

19
20
21

21

o2
23
gh

a5

25

26
27
29

33
36
37
39



22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Lo
h]
L2
L3
bl
L5

Types of Substitutions in Initial /1/ Clusters
Comparison of Responses for /r/ and /1/ Clusters
Analysis of Initial Glide Clusters

Summary of /s/ Cluster Responses

Deletion Rules for Initial /s/ Clusters

Summary of Rules for 3-Consonant Clustegs

Combinations of Rules for Initial 3-Consonant Clusters
Summary of Rules Used in Consonant Clusters

Stimuli for Liquids

/1/ and /r/ in Initial Position

Intervocalic Liquids

Final Liguids

Syllabic Consonants

Stimuii for Affricates

Affricates in Initial, Intervocalic and Final Posifions
Processes Involved With the Word "Giraffe"

Stimuli for Fricatives

Fricatives in Initisl, Intervocalic and Final Positions:

Summarized Across All Positions

Anagtysis of Fricatives by Position

Stimuli for Stops and Nasals

Analysis of Stops and Nasals by Position
Main Rules Accounting for Errors in Stops
Main Rules Accounting for Errors in Nasals

Analysis of Glides

40
L2
43
4L
45
45
46
b
48
h9‘
L9
50
51
52
52
54
55

55
o7
59
60
62
63
6k



@,

46

L7
L8

ko
50

51

52

53
sl

55
56

o7

58

o9

60
61

62

63

Percentage Correct Syllable Structure of Monosyllabic
Words

Substitution Matrix for Monosyllabic Words

Percentage Correct of Monosyllabic Words Using
Categories of Consonants

Two—-syllable Words
Sample Errors for Two 3-Syllable Words

Syllable Btructure Analysis Showing Percentage Correct
and Percentage Changed to CVC and CV Syllable Structures

Percentage of 34 2-syllable Words Being Changed to
CVCV Syllable Structure

Acquisition of Consonant Clusters by Templin

Deletion Rules for Final Clusters Using Marking
Conventions

Deletion Rules for Final Nmsal Clusters

Summary of Templin's Initial Consonant Acquisition
Data(1957)

Compton's Most Commonly Occurring Deviant Phonological
Rules for Initial Consonant Clusters(1976)

Comparison of Initial Consonant Acquisition by Subjects
In Pregsent Study With Templin's Age of Acgquisition Study

Analysis of Deletion in Initial Consonant Clusters Using
Marking Conventions

Types of Affrication Rules in Initial Consonant Clusters

Comparison of Present Study With Compton's(1976) Study
for Liquids

Comparison of Percentage Correct for Affricates and
Fricatives of Present Study with Templin's Study

© Bounds Acguired and Not Acqulred by Age 430 According to

Olmsted(1971)

66
6T

68
T0

TL
T2

T3
T

8k
85

86

91

93
95

98
100

101



()

6l

65
66
67
68

69

70
71
72
73

Th

75

76
T
78

79

Phonemes in Present Study Ranked in Order of Percent
Correct and Compared with Templin's Acquisition Order
By Age :

Acquisition of Fricatives: Ferguson vs. Present Study

Comparison of Substitutions for Fricatives Found In
Studies by Bricker, Snow, and Olmsted with Those
Found In Present Study

Percentage of Occurrence of Different Categories of
Substitutions for Fricatives for Present Study

Common and Unusual Phonological Processes Used by 17T
Deviant Children as Summarized by Ingram({1976)

Thé Most Common Substitution Processes for Affricates
and Fricatives of 53 Mentally Retarded Children Based
on Bangs, 1942 and Summarized by Ingram, 1976

Compton's Most Commonly bccurring Deviant Phonological
Rules for Affricates(1976)

Most Common Phonclogical Processes for Present Study
for Affricates

Compton's Most Commonly Occurring Deviant Phonological
Rules for Fricatives In Initial and Final Positions(1976)

Percent Use of Stopping Rules for Fricatives Based On
Total Number of Possible Phonemes

Fronting Processes for Fricatives In Present Study Based
On Total Number of Possible Phonemes for Each FPhoneme
Category

Affrication Processes for Fricatives in Present Study
Based on Total Number of Possible Phonemes for Each
Phoneme Category

Devoicing Rules for Voiced Fricatives

Substitutions for Dental Fricatives

Comparison of Percentage of Occurrence of Final Deleticns:

Present Study vs. Compton, 1976

Percentage of Occurrence/Percentage of Errors of
Phonological Processes for Affricates and Fricatives

103
104
106‘
108

109

112
11h
115
117

118

119

120
121

122
123

125



80

81

82

83
8l
85
86
87
88
89

Q0
9L
92
93
Sl
95

Age of Acquisition of Stops and Nasals According
to Templin(1957)

Age Range for Acquisition of Stops and Nasals
According to Sander (1961)

Most Common Fhoneclogical Rules for Stops and Nasals
{Compton, 1976}

Hierarchy of Distinctive Feature Errors

Asymmetry in Feature Value Errors

Phoneme Substitution Matrix for Ligquids and Glides
Phoneme Substitution Matrix for True Consonants
Errors Involving Manner Features

Errors Involving Place Features

1
Percentage of Feature Errors and Percentage of
Substitutions for Other Features

Errors Involving Voicing

Percentage of Correct Responses Listed by Subject
Su@ject #1. Substitutions for Fricativés and Affricates
Subject #9. Substitutions for Fricatives and Affricaies
Subject #10. Substitutions for Fricatives and Affricapes

Subject #12. Substitutions for Fricatives and Affricates

LIST OF FIGURES

Percentage Errors In Phonological Production by Phoneme
Class :

Percentage of Errors of Distinctive Features

Number of Feature Errors/Percent Occurrence

126
127

128
133
135
139
ih2
143
145

150
150
155
157
162
163
16k

113
137

138



CHAPTER 1

INTRODUCTION

The research reported on in this dissertation investigates the
speech of sixteen develormentally aphasic children ranging in age from
L to 9 years and conducted over a six month period. A minimm of two
children at each age level were studied. "Developmental aphasia’
refers to a relatively isolated defect in the development of expressive
and/or receptive aspects of verbal language in children, which defect
cannot be attributable to defects of hearing, specific neurological
damage, or emotional disturbance (Eisenson, 1972; Tallal and Pierecy,
1973, 197k, 1975; Morehead and Ingram, 1973).

No study to date has studied the phonological patterns of more
than one "developmentally aphasic" child. Investigations of abnormal
phonology (Ingram, 1972; Compton, 1970, 1975, 1976; Bodine, 19Tk;
Oller and Kelly, 197h4; West and Weber, 1973) except for the Ingram
study have mainly been conducted with deaf children, Down's Syndrome
children, and with children whose_languaée system is intact except for
the phonological component, i.e., multiple articulation disorders. An
investigation of developmentally aphasic children thus seems to f£iil s
research gap. It alsc was aimed at a comparison of normal and abnormal
speech.

In the last nmumber of years much attention has been paid to the
acquisition of language by normal children. One of the many goals of
such studies‘has been to provide evidence for general theories of
grammars. In many of these studies the principles of generative

phonology (Chomsky and Halle, 1968} were used to describe the develop-
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mental phonological systems of normal children (Smith; 1973; Ingram,
19Thab; Ferguson, 1975; Edwards, 1973; Moskowitz, 1970, 1971, 1972;
Salus and Salus, 19T4). Recent studies of abnormal phonology have
suggested that there are also regularities in abnormal speech which
can be revealed by similar phonologlcal rules (O;ler, 1973; Oller and
Kelly, 197L4; Ingram, 1972; Crocker, 1969; Compton, 1970, 1975, 1976;
Farwell, 1972; Menyuk, 1968; McReynolds and Huston, 19T1; Bodine, 19Tk;
West and Weber, 1973).

In both types of studies the following genéral rules (see below
for a discussion of "rule") have been proposed to account for the
discrepancies between child and adult speech (Ingram, 1976):

Cluster reduction, e.g. stick - tick; st -t (Smith, 1973)

Nasal cluster reduction, e.g. jump - dup; mp+ p (8mith, 1973)

Fronting, e.g. cake »tate k +t (Ingram, 19T4b)

Back Assimilation, e.g. dog+ gog d-+ g/ __ g (Ingram, 19Tha,
Smith, 1973)

Affricates and Fricatives becdming stops,
e.g. chair» tair; tf -t (Smith, 1973; Ingram, 1975)
fish = pit £ +p, [ >t

Final consonant devoicing, e.g. dog -+ dok g -~ k (Smith, 1973,
Velton, 1943)

Neutralization of voiced/voiceless contrast in initial and
intervocalic positions, e.g. pat - bat » > b (Smith, 1973
happy -+ habby Ferguson and
Farwell, 1975)

Weak syllable deletion, e.g. behind + hind bs -~ @ (Ingram, 1976,
Smith, 1973)

Denasalization, e.g. nail + dail n -+ 4 {Ingram, 1976)

Assimilation, e.g. truck » fwuck r » w3 t - £ (Greenlee, 1973)
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Delateralization, e.g. lady +wady 1 -+vw (Edwards, 1973}

Spirantization, e.g. leaf »zuf 1 +z (Velton, 1943;
Ingram, 1976)

Depalatization, e.g. shoes »soes | +s (Ingram, 1975)

Vocalization, e.g. table +tabow 1 +oo (Ingrem, 1976)

The word "rule" in studies of children's language acquisition has
not always been clearly defined. Generally a "rule" seems to be
implied if there are regular occurrences of the correct pronunciation,
a3 well as the Incorrect. That is, if a child sometimes produces a
consonant cluster which occurs in the adult model, but at other times
simplifies the cluster by deleting one of the consonants, such a
deletion has been referred to as a "cluster simplification rule." Or
if a child sometimes substitutes a stop consonant for a fricative, but
does not always do so, one might suggest that the child has a stop
fricative "rule." All such rules would then be variable rules, or
optional rules .and never obligatorj. Other authors go farther and
suggest the existence of rules where the substitutions are always
present. But if ce:tain segments and/or features always substitute
for others, it is difficult to justify the existence of substitution
rules in the child's grammar as opposéd to a list of such "cognate"
sound correspondences. It is possible that the echild's phonological
representation of the words or sounds which differ consistently from
those found in the adult languagé is as produced by the child. That
is, if a child always substitutes a [d] for the fricative [§] the child
may represent a word like this with an initial /d/ in her internalized
dictionary. There are problems with such an analyéis, however, if one

accepts the notion that at some level the grammar is neutral as to



production and perception since studies have shown (Smith, 1973) that
children distinguish and react negatively to their own pronunciation
when produced by adults. Also, Kornfeld {1971) has shown that aithough
adults may be unable to perceive differences in children's production

of, for example [r] and [w] in words like train and twain, acoustic

analysis of the two words shows phyéical differences between the two
second, segments, which the adult listeners perceive as identical.

If one does posit the existence of substitution rules in the
child's grammar, it is clear that such rules are differént in kind
from those posited in the adult grammar. In generative phconological
theory the phonological rules of the grammar relate one level of
representation (the sys%ematic phonemic level) to ancther level (the
surféce phonetic level) (Chomsky and Halle, 1968). The rules are
supposed to reveal "linguistically significant generalizations" about
the phonological Eaﬁterning of the language, i.e., the alternating ‘
phonetic forms of morphemes. Such "rules" certainly occur in the
child's grammar in addition to rules of deviance, if the latter do
occur, That is, by the time a child begins to produce plurals of
nouns it is generally the case that the phonetic form of the plural
suffix alternates as does the adult's, or at least the [s] - [z]
alternation occurs even if the [oz] "gllomorph"” is acquired later
(Berko, 1958).

The study of the acquisition of the phological rules which occur
in the model grammar is related to but different, then, from the study
of the deviating "rules" which one finds in normal and abnormal child

language. We shall, however, use the word "rule" to cover both cases
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in child language since the literature uses iﬁ in these ways. Where
this may lead to confusion, we will attempt to distinguish the sense
in which the term is being used. For the most part, simple substitu-
tion will refer to "rule" in quoteé.

It should be mentidned that other studies of child language have
focused on the child's speech sound production without reference to
adult standafds (Ferguson and Farwell, 1975; Olmstead, 1971; Waterson,
1971). These studies have reported on general tendencies or "conspira-
cies" which act over the entire word, e.g. the persistence of the open
gyllable, reduplication of syllables, velar dominance, and constraints
on the types of consonants that may appear in the same word. It is
suggested that these tendencies may parallel morpheme structure con-
straints in adult phonology. We can also look at these "rules" chil-
dren use as processes or strategies for simplification of syllable
structure as well as simplification that affects entire claéses of
sounds. For example, the general tendency in child language is to
reduce all words to a basic CV or CVC syllable. Different children use
different strategies for this--deletion of final consonants, the reduc-
tion of clusters to one segment or the deletion of unstressed sylla-
bles. For example, in a word with a syllable structure of CVCC, one
child may delete the final consonant, while another mey delete the
next to final consonant--two different strategies which result in the
same final syllable structu:e simplification of CVC. There are also
certain sounds which are learned before others, i.e., stops and nasals
and glides. When one of these classes of sounds is substituted for

the later occurring fricatives and affricates we can say that the child
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is employing a simplification stratezy of substituting stops for frica-
tives. Vocalization of liquias, e.g. substituting = vﬁwel for either
/1/ or /r/ is another type of simplification strategy which may also
result in syllable structure simplification, e.g. "bottle -+ "bado".

The above studies on normal phonological acguisition raises the
following questions for the present study on abnormal phonology:

1. What types of distinctive feature errors occur? How does
this compare with normal children's error patterns? Is there a hier-
archy such that errors occur in certain features more often than in
other features? Is there an interdependency of features such that
when a particﬁlar feature is substituted, in greater than chance
occurrence, another specific feature is involved, e.g. does [-nasall »
[+nasal] always involve a simultaneous change from [-voice] to
[+voice]? These questions are discussed in Chapter 5.

2. What types of "rules" or regular substitutions, if any, do
these children reveal which account for the discrepancy between their
production and that of adults? How do these rules compare with those
used by normal children as reported in the literatﬁre? See‘Chapter I
for a discussion.

3. How consistent are the errors? Are the "rules" more varisble
than these found in a neormal child? What types of variability occur
and h&w ig it conditioned phonologically? Va;ious authors have
reported that developmentally aphasic children display very inconsis-
tent behavior in non-language as well as language tasks.

4., What types of individual differences occur? What strategies

do these childrgn use when-learning phonology? Do they have prefer-



ences for certain sounds, sound classes or features?
(“3 5. What are the implications‘of tﬁe results of the data for:
- a. universal order of acquisition of sounds
b. phonological universals, e.g, nasal assimilation, ete.
¢. phonological theories of Stampe (1969, 1972) vs. Jakobson
(1968).

In summary, then, the research reported on here hopefully pro-
vides a much needed account of the phonological systems of aphasic
children. It also attempts to compare these findings with those of
the studies of other 'abnormal children and with the normal acquisition
of phonology. And finally, it has as its general aim a contribution
to our knowledge on theoretical issues such as phonological universals,
and theories of language acquisition.

(i) Chapﬁer 2 will present the design of the study inecluding the
- discussion on the subjects and methodology.

Chapter 3 will present the data analysis.

Chapter 4 will compare the present study with other studies.

Chapter 5 will present the analysis of distinctive features.

Chapter 6 will discuss the subject analysis.

Chapter 7 will discuss the summary of findings and the implica-

tions for linguistic theory and language acguisition.
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CHAPTER 2

SUBJECTS, DATA COLLECTION AND METHODOLOGY

2.0 Subjects

The subjects consisted of 16 children from the Los Angeles County
Severe Language Disorders/Aphasia (SLD/A) Program. There were 14 boys
and 2 girls ranging in age from 4-8 years to 9~4 years selected from
5 different school sites. The teachers in the SLD/A program were
asked to select cﬁildren from theif classrooms who had obvious articu-
lation difficulties. Since the teachers were certified speeéh thera~
pists, they were quite familiar with children with articulation dis-
orders. From these referrals, the final population was selected
based on the following criteria:

1. formal diagnosis of developmental aphasia (L.A. County

standards)

2. .normal hearing on standard audiometry (screening at‘25dﬁ)

3. absence of peripheral disturbance of verbal articulation such

as cleft palate

4. absence of obvious emotional disturbance

5. normal non-verbal intelligence as assessed by either the

Leiter (85 and above) or the WISC performance.
The formal diagnosis of developmental aphasia by Los Angeles County
standardsiis as follows:
An individual has a severe disorder of language which may include
aphasia, when an eligibility and planning team which includes a credeﬁ-
tialed language, speech and hearing specialist, and a credentialed

school psychologist, determines that the individual demonstrates a



severe disorder of language in at least two areas of language develop-

(ﬁ\ ment: phonology, morphology, syntax, semantics and pragmatics. This

is evidenced when:

(4)

(B)

(D)

The main

The individual achieves a level of performance, as measured
by non-verbal performance instruments (Table 3) which is
above the score which represents two standardized deviations
below the mean, and

The individual's scores on culturally appropriate standard-
ized tests or subtests of language assessment in the primary
language and mode of communication falls lower than twoA
standard deviations below the mean for the individual's
mental age.

Or, the individual who cénnot be properly assessed by formal
language testing, shows a severe disorder of language as
determined by an analysis of a representative spontaneous
language sample by a qualified language, speech and hearing
specialist.

Any exception to A, 3, C shall be agreed ufon by the eligi-

bility and planning team which ineludes the parent.

assgessment instruments used to determine this languase

deviance are the Illinois Test of Psycholinguistic Abilities (ITPA)

and the Northwestern Syntax Screening Test (NSST). A child must score

2 standard deviations from the mean on two auditory subtests; in addi-

tion there must be a significant difference between the auditory sub-

tests and the visual subtests.



The children from this study met that requirement as can be seen
(ﬁ\ from Table 1. In addition, most of them scored below the 10th percen-

tile on the expressive NSST.

10
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Table 1. Subjects' Scores on the Illinois Test of Psycholinguistic
Abilities (ITPA). Mean Scaled Score = 36, Standard
Deviation = 6.

Key: CNT = Could not test

Subj. (Sex Auditory Subtests
Auditory Auditory Verbal
Recep~  Associa- Expres-Grammatic Auditory Auditory Sound
tion tion sion (Closure Memory Closure Blending

1 M 28 31 2k 22 30 24 38
2 M 29 23 26 CNT 27 CNT .34
3 | M| 3k 3h 28 27 26 2L Lo
L M 26 23 24 21 22 CNT CNT
5 F CNT 2l 2k 20 25 26 .29
6 | M| 29 34 29 39 33 37 2k
T M 31 15 26 18 23 - 21 37
8 M 39 2k 26 33 39 26 28
9 M 21 12 26 18 27 20 18
10 M 31 29 b1 23 32 21 32
11 M 30 26 25 CNT 28 CNT 32
12 M ol 10 23 15 21 T 26
13 F 20 24 ok 16 20 CNT CHNT
1k M 28 11 30 16 25 12 35
15 M| 32 29 33 2l 26 35 39
16 M 27 30 L3 18 2k 27 30

Subj. {Bex Visual Subtests
Visual Visual
Recep-  Associa- Manual Visual Visual
tion tion Expression Memory  Closure

1 M 38 37 30 35 Not Tested
2 M 32 39 Not Tested 26 33

3 M 52 ho 38 38 29

L'y M 38 31 33 26 Not Tested
5 F 38 32 CHT 38 2k

6 M 26 27 37 31 Not Tested
T M 36 3h 28 39 30

8 M 37 36 38 3k 37

9 M 21 1k 27 18 20

10 M 0 33 CHT CNT CNT

11 M 39 28 3k 38 35

12 M 32 28 30 25 26

13 F 2k 33 32 Lo 32

1k M 26 bl 33 30 36

15 (M| 34 35 45 36 3L

16 M 38 L) L9 38 38

S 11




Table 2 shows the age range by 1 year increments of all the sub-
(“j Jjects. An effort was made to have equal numbers of children in each
o group; however, sampling difficulties of the available population made.
this impossible.

Table 2. Ages of Subjects

Age in years Subject
4.5-5.5 1, 2
5.6-6.5 3, 4,5
6.6-7.5 6, 7, 8, 9, 10
7.6-8.5 11, 12, 13
8.6-9.5 14, 15, 16

Table 3 shows the range of I.Q. scores as tested by the Leiter Inter-
national Performance Scale (L), the Wechsler Intelligence Scale for
(:) Children (WISC) or the Wechsler Preschool and Primary Scale of
| Intelligence (WPPSI). |

Table 3. I.Q. Scores of Subjects

Subject 1.Q. Score
i L - 110
2 L - 126
3 L - 103
L L- 89
5 L - 9k
6 L- 97
7 WPPSI - 107
8 L- 85
9 L- 89

10 WISC - 102
11 L~ 89
12 L - 88
13 WISC - g2
ik L~ 93
15 L - 107
16 L - 88 L

12
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Appendix I summarizes test scores from other language and reading
tests. The date is not complete for each child. Inaddition, Appendix I
also shows the.mean length of utterance. for spontaneous speech of the

subjects calculated on 100 utterances.

" 2.1 Data Collection

Two types of speech samples were obtained from each subject —-
single words and connected speech. For this study, only the single
words were analyzed.

Stimuli: Opeech sounds were elicited by the use of specially
constructed picture cards depicting familiar objects whose names con-
tained the target sounds. These cards were constructed for thislstudy
gince previously published articulation tests have been found %o be
inadequate in that they do not test each phoneme in each context a
sufficient number of times. IPA transcription was used to transcribe
the children's responses.

One hundred and thirty cards with pictures depieting each phoneme
except /3/ tested each phoneme at least twice in initial, intervocalic
and final positions. The /3/ sound was not considered an important
sound to test in final position since it occurs so rarely, and the
words in which it occurs, in some dialects, are words such as "rouge"
and "beige" which are unfamiliar to most young children. Although the
words used as stimuli have different frequency counts ﬁhich may have
influenced the results, most of the words used are found in young
children's vocabularies (See Appendix ITfor a list of stimuii). 411
possible English initial and final consonant clusters were tested.

These consonant clusters excluded morphological boundaries such as "4s"

13



as in "cats." There are small samples of a few phoneﬁes, since these
children, already having difficulty with language learniﬁg, did not
know the naﬁes of some of the picturesAalthough every effort was made
to choose words familizr to young children. |

2.2 Methodology

Each child was tested individually in a room separate from his/hér
classroom. The room used was sometimes another classroom or occagion—
ally a bookroom. The materials in the room consisted of a table and
two chairs, whatever materials the examiner brought with her and a tape
lrecorder. Each child had previously been tested on the test "Measures
of Children's Language Performance", and they were therefore familiar
with the procedure for leaving their room to "piay picture games."

The child was seated at the table across from the examiner. The
cards were shown to the child one by one. To elicit the correct word,
.the examiner Tirst showed the child the card and asked, "What's this?"
In some instances, an elicitation phrase was necessary; for example,
for the word "water", "In the sink there is ____." 1If a child did not
know the vocabulary, the word was supplied by the examiner. This
picture was then set aside and returned to at the end of the session to
see if the child remembered the word. If the child still d4id not know
the word,.a "No response" was recorded for that word, and it was
eliminated from the analysis:

The child's responses were recorded on a Uher Model M822, reel-to-
reel tape recorder. In addition,.the examiner transcribed each word at
the time of the session. At a later time each word was retranscribed

listening to the tape recorder. Two independent transcribers also

1L



transcribed one tape on each child. These transcriptions were compared
for discrepancies. Where discrepancies occcurred, the words were
listened to again by both transcribers and one transcription agreed
upon by both.

Each child was seen at least 5 times, 3 times for testing and
retesting.on the 130 words with single word production and twice for

connected speech. Each session lasted approximately 40 minutes. The

test-retest sessions were scheduled at least one week apart. At the

end of each session, the child was given "sticker pictures” as a reward
for doing well in the session. Each child looked forward to making

their own picture by stickiqg the stickers on colored paper.
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CHAPTER 3

DATA ANALYBIS

3.0 Introduction

Separate analyses were completed for the following categories of
sounds: 1) Final consonant clusters, 2) Initial consonant clusters,
3) Liquids and Syllabic Consonants, 4) Affricates, 5) Fricatives,
6) Stops and Nasals,lT) Glides (Approximants), 8) Syllable Structure.
The discussion begins with the analysis of the consonant clusters since
most of the errors occurred in these categories. The final sections
dezl with stops, nasals and glides, in which the least number of errors

occur.

3.1 Final Consonant Clusters

Five types of final consonant clusters were analyzed:

1) rC, e.g. fork

2) 1¢, e.g. milk

3) Fricative + Stop, e.g. left

L) Stop + Fricative, e.g. box [ks]

5) Nasal + Consonant, e.g. jump
As stated above, morpheme boundaries 4did not occur in any of the eli-~
cited words. For example, in Consonant Cluster Type #L, there were no
plurals as in "ducks": This was done in order to keep the morphological
constraints from interfering with the phonological data. These five
grouﬁs of consonant eclusters are discussed separately in detail, and

then a summary 1s presented.
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3,11 Word Final /r/ + ¢ Clusters

/r/ + three stop consonants (t, 4, k) were elicited using the

following stimuli: heart, shirt, ca&d, yvard, fork, park.

/rp/ as in

harp, /rb/ as in curb, /rg/ as in “iceberg were not used as stimuli

because of their low frequency count and the unfamiliarity to young

children of the words in which they occur.

The following rules (c.f. previbus discussion of notion of rule)

account for the data.

Table 4. Analysis of Final /r/ + C Clusters

# of % of
Rules responses total
| A. Both conscnants correct 51 16.14
|
i B. Deletioms
|
| Rl: R deletion
| —
. +cons
i +voe | » @/__C# 158 50.00
1 -lat
R2: Final C deletion
+cons| o @/r # 81 25.63
-voe :
R3: Double consonant deletion

cc~ @/ _# 17 5.38
;
. C. Substitutions with two consonants
! present 9 2.85
|
I TOTALS 316 100.00

As can be seen from the analysis presented in Table 5, the main

errors in the children's production of rC-stop clusters involve the
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deletion of the /r/. PFinal consonant deletion is the second most fre-
quent error type. TFurther analysis of the final consonant deletion
data, however, shows that over half of the final consonants deleted
were /da/'s (58%). The 34 remaining consonant clusters of /rt/ and /rk/
resulting in final consonant deletion can be attributed to 3 subjects
(#1, 9, 12) who seemed to use final consonant deletion exclusively as a
cluster simplification. Table 6 presents a more detalled account of

final consonant deletions.

Table 5. Final Consonant Deletions in Final Clusters

iCluster?# possible|{# deleted|% deletions|# deletions/total # deletions
i i

i ra | 103 L7 45.63 47/81 = 58.02%

Crt | 107 11 10.28 11/81 = 13.58%

| i

i orx | 106 23 21.70 23/81 = 28.4%

|

| | | . Total ='10C%

Two types of substitutions occurred, accounting for only 2.8% of
the %otal number of errors. They were final consonant devoicing in
which final /d/ = /t/, and /r/ vocalization in which /r/ became a type
of back rounded vowel. Table & presents the substitution errors in

more detail.
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Table 6. Types of Substitutions in Final Consonant Clusters

Total # of | % of total
Rules Possible resp possible [

Rl: Final C devoicing

c -
+voice | * [—voice]q-c _# 103 6 5.83%
talveolar| Hvoe

R5: BER-vocalization

[+cons]| —cons |

| +voce ; + | +back | /__C# 316 3 .95%

[~lat i—high |
low

|  around| | ' f

Substitutions clearly play a2 minor role in final consonant cluster
errors with deletions occurring 81% of the time, reinforcing the view
+hat children, inecluding aphasic children, tend to simplify or reduce

final clusters.

3.12 /1/ + € Clusters

/1/ plus one of three stop conscnants (%, d, k) were elicited

using the following stimuli: belt, melt, build, cold, milk. /1b/ as

in bulb, and /lp/ as in gulp, yelp or help were not used as stimuli. be-

cause of thelr low frequency and the possible unfamiliarity of the
stimuli words to children. Help may have been familiar to children but
it was difficult to elicit from a picture. Table T presents an analysis

of the responses.
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Table 7. Analysis of Final /1/ + C Clusters

% # of i % of i
4 Rules responses total |
!
A. Both consonants correct 48 } 17.91 !
B. Deletions ! i
Rla: L deletion 5 1

{+cons 23 ? 8.58
+voe |+ @/ _C# : k
_+1at '
#R2a: Final C deletion
_ P ;
+cons"‘ > $/1__# 75 . 27.99 |
:VOC . l
|
*Must be ordered before ’

IL-vocalization
R3: Double consonant deletion

cc ~@g/_# 32 11.94

! C. Substitutions with two segments present a0 33.58
] TOTALS 268 100.00 !

There were two types of substitution errors--final consonant devoicing

and /1/ vocalization as shown in Table 8.
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Table 8.

Types of Substitutions in Final /1/ Clusters

% of

| % of |substi-
| Total # of total [tution
? Rules possi‘bleresponses_possibleerrorsI
Rba: Final C devoicing

o ?

+voice > [~voicel/ C _# 107 1 .93 11/1i6=

+alveola§ +voe .86%

- !
RSa: L vocalization i
% r+con§' !-cons t E ;

L+ ‘ ' -

| voc *hack '/ C# | 268 115 42.91 (115116=
; +lat | ~high | 99.14%
| -low i
E Ground, i
i :
, - |
: TOTALS 375 116 43.8L | 100% |

As shown in Tables T and 8, the most frequent errors show /1/ vocaliza-

tion with /1/ becoming either a [2] or a round back mid vowel resem-

bling an [oo].

Tn addition to /1/ vocalization, final consonant dele-

+ion also was shown to he an important simplification process. Table 9
further analyzes final consonant deletion.

Teble 9. Final Consonant Deletions in Final /1/ Clusters

| ! # deleted 1
%Clusteri#possible /1/ retained /l/vocalizedEEC + i.Total deleted 1
S 32 | T l 30 69 = 6L4.49% |
1 | 108 um 18 | 2 3= 28.7%
| 1k i 6 } 1 o0 | 7=13.28

53

When comparing these final deletions with final consonant deletion in

/r/ clusters, the same trend occurs--namely that a higher percentage of
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final /d/'s tend to be deleted than final /t/ or /k/. Thus, 64.5% of
the possible final /d/'s were deleted after /1/ while only 29% and 13%
of the final /t/'s and /k/'s respectively. In addition, when the final
consonant was a /d/, the /1/ waé either retained, or both conscnants
were deleted. In very few cases was the /d/ deleted with the /1/ being
vocalized. The opposite tendency seems %o occur when the final conso-
nant is a /t/; in that case /1/ vocalization occurs more often. The
same trend for subjects #1, 9 and 12 to delete final consonants occurred
with /1/ clusters as with /r/ clusters. In both the /r/ and /1/
clusters the high frequency of final /d/ deletion may be due to the
fact that /d/ is [+voice]. BSince no other voiced obstruents occurred
in the clusters, we cannot determine this. However, since the /&/ and
/t/ behaved differently, the /d/'s higher frequency cannoct be attri-
buted to the alveolarity of the segment. See subject analysis in
Chapter 6.

Another trend may be noted at this time. As shown in Table 10
there is a tendency to retain the finai consonant when /i/ ig vocalized
and to delete it when the /1/ is present. Both methods reduce the

clusters.

Table 10. Comparison Between /1/ Vocalization and Final Conscnant Deletion

# of % of

Rules responses occurenc%
l-vocalization with final consonant remaining 89/115 T7.39%
l-vocalization with final consonant deleted 26/115 22.61%
Final C deletion with /1/ retained Lo /75 65.33%
Final C deletion ﬁith /1/ vocalized 26/75 3L, 67%
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Thus, in TT% of the cases of /1/ vocalization the final consonant is
retained, and in 65% of the cases when the final consonant is deleted,
the /1/ is reﬁained.

Combining the rules from /r/ clusters and /1/ clusters, the fol-
lowing rules for the cléss*of liquid + stop clusters can be stated in.
Table 11. Thus, final /r/ and /1/ clusters were simplified by either
deleting the ligquid, deleting the final consonant or vocalizing the
1iquid.: Very few of the errors involved deleting both consonants or

consonant deveicing.

Tabie 11. Rules for /r/ and /1/ Clusters in Final Position.

Rules % of occurrence
A. Correct clusters . 16.95%

B, Cluster simplification: CC - {V)C

Rl: Liquid deletion: [*con§ - @/_ C# 30.99%
' +voc

.RE: Final consonant deletion

+voc—}__# 26.71%
s

+econ

(+cons| - @/
-voc

R5: Liguid vocalization

+cons| ]——cons T/ c# 20.21%
+voce '+back
- {_high
!—low i
| orou ﬂ Total TT.91%

C¢. Double consonant deletion
CC -~ G/__ﬁ ) . 8.39%

D. PFinal coansonant devoicing

[+voice ? {:coq%
l-cont U [-voicel/i#voc ! _# (7/207) 3.38%
i +talveolar!
TOTALS %¥%¥%106.63%
#%¥¥This totals more than 100% since more than one rule occurred within
a word.
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3.13 Word Final Fricative + Stop Clusters

The fricative + stop clusters consisted of /s/ + {E} in the follow-

ing stimuli: biggest, cast, last, ghost, mask; and /ft/ as in left.

The word "bigegest" was used oniy when the children could not learn the
word "cast" and although the /st/ occurs in an unstressed second sylla-
ble, the children seemed to use the same strategy as with the other
stimuli; for this reason, the responses were included in the analysis.
Analyzing both the /s/ and /f/ clusters together, the following

rules in Table 12 eccount for the responses.

Table 12. Rules for Final Fricative + Stop Clusters

, # of % of
Rules responses total
A, Correct cluster 5 l.T'
B. Cluster simplification: CC = C
R2a: Final stop deletion
;
[¥cons§
-voc ; =~ B/C__# 207=70.17%
i;conti
R6: Fricative deletion
[%coné}
-voc | »@/_ C# 15= 5.08%
' +eont |
Totals 222 75.25
C. Double consonant deletion
CC. - (25/__# 21 T.12
D. Substitutions with 2 consonants
present (i.e. no deletions) L7 15.93
TOTALS 295 100.00

The major process for simplifying fricative + stop clusters was

final stop deletion with the fricative being retained {70.2%). In
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addition, the retained fricative tended to be correct as can be seen

from Table 13.

Table 13. Final Consonant Deletion in Final Fricative + Stop Clusters

# of

Error types responses Percentage
Final consonant deletion with 151 T2.95
fricative correct
Final consonant deletion with i 56 27.05
fricative Incorrect
Total errors in which final stop
is deleted 207 100.00

When two consonants were present, the only error was that with
metathesisy it occurred only with the /st/ and /sk/ clusters as shown in

Table 1L,

Table 1k, Metathesis Errors in Final Fricative + Stép Clusters

% of 7 of total
# of metathesis fric +stop
Error types responses errors ! stimuli
Metathesis errors with 28 60 9.ko
both consconants correct
¥¥Metathesis with substi- 19 Lo i 6.44
tution errors |
1
Total metathesis errors L7 100 - | 15.9%

#¥] am extending the use of the term "metathesis" here to inelude
[st] +{tf ] since it is likely to occur using two steps: [st] - [ts]
and then palatalization of the /s/.

One subject (#8) used both metathesis and palatalizaticn in his final
clusters. Thus, the clusters in a word such as 'ghost" was metathe-
sized and palatalized: goest » goots » gootL This also occurred in
most of this subjeet's fricatives and will be discussed in Chapter #6.
Substitutions occurred along with the deletions mentioned above.

The substitution errors for the fricatives /s/ and /f/ and for the stop
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consonants /t/ and /k/, occurred as in Table 15.

Table 15. BSubstitutions Occurring in Final Fricative + Stop Clusters

Total
Phoneme Substitution # responses nossible % error
s h 3
f 6
I 6
o 52
Total 67 240 27.92
ki s 1
0 2
Total 3 55 5.45
k t 5
? 8
Total 13 53 2k .53
4 ? 7 2L2 2.89

Thus, 27.9% of the /s/ phonemes were incorrect, while only 5.L5% of the
/f/ phonemes were incorrect. The main substitution for the /s/ was [8]
or lisping. The only substitutes for the stop consonants were [t} for
/k/, and glottal stop [?] for both /t/ or /k/. It should be noted that
in the substitutions given in Table 15 only place‘of articulation
changes while manner and voicing remain constant; these substitutions
will be discussed later in the chapter on distinctive feature error

types.

3.14 Stop + Fricative Clusters

The only stop + fricative cluster that was elicited was /ks/ as in

box and fox. Table 16 presents the responses.
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Table 16. Rules for Final Stop + Fricative /ks/ Clusters

# of % of
Rules responses total
A. Correct cluster 46 k3.4
B. Cluster Simplification: CC =+ C
R2a: Final consonant deletion
Pcons'
|-voice| = @/[+cons]__# (25=23.58%)
R7: Stop deletion -
+con51 (s)
-cont | - @/ I+cont 1 (b=3.77%)
| +velar +alveolar|
| ~voicej —voice | Totals 29 | 27.35
C. Double consonant deletion
cc + @/ _# i 3 2.83
D. BSubstitutions with two consonants 1
; rresent |
: !
| a. Fricative correct (6=5.66%) E ?
. Stop correct (22=20.75%) f ‘
_ : Totals : 28 | 26.k2
] Totals , 106 ;. 100.00

There were only two substitutions in this group of clusters. (6] was
substituted for /s/ 22 times of 21% of the timé. /k/ was fronted to
{t] 6 times or 5.66% of the time. Lisps or [é] for /s/ will be treated
in detail in Chapter 4.

These elusters appear to be easier for the subjects to produce
with 43.4% being correct as different from the errors in other clustérs
types, substitution occurred in 26.4% on a par with final consonant
deletion (26.4%). The asymmetry ﬁetween the fricative + stop and
stop + Tricative clusters should be noted. U3% of the /ks/ clusters

were correct with only 5.7% (3/53) of the /sk/ clusters being correct.
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Thus, it might be hypothesized that for some reason, a stop + fricative
cluster, at least a stop + fricative clusters of the /ks/ variety, is
egsier to produce than a fricative + stop cluster. Also, it must he
noted that many of the /st/ and /sk/ clusters were metathesized into
/ks/ clusters. It may be of interest té note that there are dialects
of English which contain a metathesis rule such that the final /sk/

becomes /ks/, e.g. "ask" becomes "aks" but "asking" remains "asking."
Such changes as [sk] - [ks] and [ks] = [sk] have occurred but not in

final position.

3.15 Final Nasal Clusters

/nd/ clusters were elicited using the following stimuli: hand,

sand; /nt/ clusters using elephant, present; /mp/ clusters using jump,

lamp; and /nk/ clusters using drink, thank. The following rules

account for the responses.
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Table 17. Rules for Final Nasal Clusters

# of % of
Rules responses wotal
A, Correct clugter 227 52.55
includes as correct nasal deletion with
nasalization of vowel--optional rule
in adult phonology when C = [-voice];
2 responses = [nkl; 10 responses = {mp]
B. Cluster simplification: CC =+ C
R2a: ¥Final consonant deletion
P-cons'l +g/c_# 169=39.12%
[=voe | .
R8: Nasal deletion (no vowel nasalization)
[+cons| - G[__r¥cons =,93%
+nas_l |=voil
Totals 173 40.05
C. Double consonant deletion
cc > @/ __# 9
with vowel nasalization 12
Total 21 L.86
D. Substitutions with two consonants present 11 2.54
TOTALS 432 100.00

As can be seen from Table 17, these clusters were correct more than

half the time (52%). The main strategy for simplifying these clusters

- was final conscnant deletion accounting for 39.12% of the errors.

Again, as with other clusters, we find this to be especially true of
final /d/'s with 88.07% (96/109) of /d/'s being deleted. All alveolars
seem to be deleted more coften thar labial and velar final cconsonants as
final /t/'s were deleted 48.6% (52/107) of the time as compared with

9.72% (21/216) for labial and velar final consonants. This does not
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include statistics for double consonant deletién. There were 21
instances of double consonant deletion with 14 of these being alveolar
or 66.67%. Thus 6.48% of the possible alveolar final consonants both
were deleted and 3.24% of the labial and velar final consonants both
were deleted.

Regarding the final /nt/ clusters, it must be noted that they
oceurred in unstressed final syllables, a fact which may account for
the large number of final /t/'s being deleted. However, when compared
with the final /nd/ clusters which were not in finai unstressed sylla-
bles, but rather in single stressed sylliables, the subjects seemed to
use the same strategy when producing them.

In summary then, the strategy seems to be to delete both conso-
nants or the final consonant if it is an alveolar. 82.L41% (178/216) of
the labial and velar nasal clusters were correct with the final conso-
nant being deleted only 21/204 (216-12 of the VC) or 10.29% of the time.
Whenever the nasal, rather thaﬁ the final coﬁsonant, was deleted the
following consonant was voiceless, a fact which seems to agree with
previous studies of child language as well as with normal aduit pronun-
ciation. One could therefore conclude that these children had acguired
this phonological rule, or that this is a natural "process” which may
be supressed in some languages (Stampe, 1969).

There were only two types of substitution rules which occurred:

1: devoicing, e.g. /d/ + [t] which occurred only twice and 2: fronting
of /9/ + [n] which occurred 9 times. In three of the latter cases, the
final consonant was also deleted as in "drink" -+ [drin]l. In the other

six cases, we could better label the rule as a nasal assimilation or
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homorganic rule since the result was "drint." Thus the /k/ was fronted
to a [t] and the nasal assimilated to the same place of articulation
producing an [n] rather than an /n/. This may show that these children
use the homorganic nasal rule. One also might conclude that the [n]-
[n] occurs as a homorganic rule and the [n] derives from /nk/ or /ng/.
Thus, /drink/ + [drin] involves no réal /n/ + [n] substitution but
rather lack of application of the homorgenic rule since /k/ - @.

Another note of interest is the faect that two subjects made the
following errors with the word present.

1. present » [prénit]

2, present - [pres.s]

There are a number of alternative derivations which could have produced

these.
[prez tnt ] [prezint]
-y v
[prénizt] [prezuzt] [presint ]
v Ty P
[prénest] [prezist] {presist]
+ ¥ ¥
[prenit] [presis] [presis]
or
[prént]
¥
[prén ut]
We have a number of possibilities for the first case: 'present” could

become [prinist] by metathesis and then by deleticn of the /s/ [prEnit].
Or "present" could be shortened to [prEnt] by deletion of [se] and then
vowel insertion used to break up the /nt/ cluster resulting in [prEntl
In the second case, the fricative /z/ could persist, and then by a

voleing agreement change /z/ to [s] /__C with a subsequent final conso-

nant deletion. These chiidren do have ftrouble in shifting from one
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task to another, a condition knowm as perseveration. Thus, this child

may perseverate on the /s/ and carry it over into the next syllable.

3.16 Summary of Final Consonant Clusters

As can be seen in Table 18, the final or pre-final consonanfs of
the cluster were deleted in most cases creating a CVC syllable struc-
ture rather than the CVCC structure of the stimulus. Two consonants
were present in 39.7% of the total number of possible clusters (1L1T);
however, in only 26.6% of these were the consonants the correct ones,
i.e. in 13% of the cases incorrect consonants were substituted. For
example, [8] was substituted for /s/ in fricative clusters by those
subjects who had frontal lisps. In all cases, manner of articulation
was unchanged with place of articulation being in error.

Final consonants were deleted in 39.1% of the clusters, penulti-
mate consonants in 14%, and in only 6.63% were both consonants .deleted.
Metathesis proved to be of minor importance occurring in only 3.5% of
the total number of clusters.

Thus, by far the major strategy for simplifying conscnant clusters
was final consonant deletion; the next most frequent error was the
substitution of one member of the cluster. This summary, however,
obscures the different gtrategies used for the various consonant
cluster types. For example, disregarding correctness of the consonants
themselves, only 19% of the /r/ cluster words, 17.9% of the /1/ cluster
words, and 17.6% of the fricative + stop cluster words were produced
with two consonants. However, in stop + fricative and in nasal clus-
ters, two conscnants are present in 69.8% and 55.1% of the cases,

respectively.
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Tt thus appears that for this population, the easiest, i.e. most
correct final clusters are stop + fricative and nasal clusters, with
liguid clusters and fricative + stop clusters being the most difficult,
i.e., the most incorrect. Also, although the major rule for simplify-
ipg final consonant clusters is final consonant deletion for all the
words, this does not seem to hold for liquid clusters. For /r/
clusters, only 25.6% have final consonant deletion with 50% showing
/r/ deletion. For /1/ clusters, 27.9% have final consonant delétion
with 42.9% utilizing l-vocalization where /1/ becomes some type of
back vowel, either a [@} or a round vowel resembling an [oe]. The
fact that /r/ and /1/ are liquids, i.e. are[+vocalic]and [+sonorant]and
have formant structure similar to vowels may account for the retension
of the sonorant segments. This would account for the /1/ vocalization,
but does not account for the /r/ deletion if we analyze VrC as a
vowel + /r/. However, if we analyze VrC as an "r-colored" vowel, the
generalization can be seen.

The above analysis divides the consonant clusters into two differ-
ent groups:

Group 1: ULiquid + C, resulting in deletion or vocalization

of the penultimate liquid member of
the cluster.
Group 2: Fricative + Stop
Stop + Fricative .
Nasal + C resulting in final consonant
deletion
The above facts parallel normal phonological development in thet the
literature (Templin, 195T7; Sander, 1961) reports that the liquids are

among the last sounds to be mastered by children. They would thus be

the sounds normal children would omit or substitute if they conly pro-
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duced one member of a cluster. In the remaining cases, i.e. Group 2,
if the subjects had mastered the individual phonemes, but could not
produce them in a clusier, it may be hypothesized that they would
retain the one of longer duration or greater salience {(i.e. the frica-
tive or nasal) especially if they had auditory memofy problems—-a fact
which has been found to be present in this group of children. This
would expiain the fricative + stop and nasal + C elusters in which the
final consonant would be deleted, but not the /ks/ cluster. Hooper
(1973) states that the last C position in a syllable is stronger than
the penultimate C position. Her one counterexample is /s/ + /p, t, k/
where /s/ is proposed as more stable than the stops. She suggests that
this may be due to the phonetic properties of /s/, either its coronality,
continuancy or stridency causing its stability.

This does not provide a reason as to why thelsubjects used final
consonant deletion to such a large extent. However, it maf explain why
the /s/ remains in the final /s/ + stop clusters, but again not why /s/

ig deleted in /ks/ clusters.

3.2 Initial Consonant Clusters
Four types of initial conscnant clusters were analyzed:

1)} Ligquid clusters: a. stop + liguid, e.g. plane, present

b. fricative + liquid, e.g. frog, flower

2) Glide clusters: stop + /w/, e.g., twin, gueen
3) /s/ clusters: a. /s/ + stop, e.g. spoon

b. /s/ + nasal, e.g. smoke

c. /s/ + liquid, e.g. slide

d. /s/ + glide, e.g. sweater
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4} 3-consonant clusters: /spl/, e.g. splash

/str/, e.g. string

3.2l Liguid Clusters

A. Jr/ clusters: 1Initial /r/ clusters were elicited with the

following stimuli: stop + /r/: Dbreathe, brush, zebra¥*

present
drink
train, treasure

grass
crib

fricative + /r/: frog, three
!

Teble 19 presents the responses.

Table 19. A4nalysis of Initial /r/ Clusters

| #of % of |
! Rules . responses total
I '
i A. Both consonants correct : T9 13.86
- B, Deletions :
; R9: ILiguid deletion o
|'+cons'] + B/#C_ 157 ' 27.54
! | -voc | | |
: R10: Initial consonant deletion | ;
i“-l-cons‘:-l + @/#_ [+cons! ‘ :
[ -voc | +voc | 10 P 1.75
—— L - | ]
. | ;
:C. Substitutions with two consonants present 324 | 56.85
: ‘
I TOTALS ! 570 . 100.00 |

¥Note: Although the /br/ in zebra is an unstressed syllable, the data
are included in the analysis. A separate analysis was done for
zebra with the result that the subjects used exactly the same
strategy when simplifying this cluster as they did with the word
initial elusters. There was one exception. One subject changed
/or/ into [ber] or [br]. He did not use schwa insertion for any
other clusters. He did, however, use the strategy for, substi-
tuting [F] for all final unstressed syllables as in [difer] for
dishes.
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The mgjor gtrategy used by these children was substitution of one
member of the cluster accounting for 56.9% of the responses. The next
most freguent rule was that of /r/ deletion accounting for 27.5% of the
cases. Table 20 gilves us a more detailed account of the types of sub-

stitutions present.

Tabie 20. Types of Substitutions in Initial /r/ Clusters

# of { 7 of % of
Substitution rules responses ' total substitutions

b
1

R1l: Gliding ‘

r#e_ 286 | 50.18 | 286/hk2 = 6.7

[;cons! ‘—cons

_jvcc J > j=voc

| +round|

a. stop + w = 226
b. stop + w, stop +¢ 8
¢c. Trie + w = 52

286

rR12: /r/ +/1/

— !

+cons _ 5
+voc |+ [+lat]/#C__ % 17 2.98 17/4k2
-lat |

I

3.85

| R13: Schwa insertion
4 +s] /#C__[+cons] : 10 1.75 10/4k2

2.26

vVarious substitutions for the :
initial consonant ‘ ]
(X = substitution) ; 129 22.63 | 129/4kL2

stop + /r/: X__ 18
Xr 20
Xw 46
X1 1
frie + /r/: X _ 19 ,
Xr 2 |
Xw 19 !
X1 b
. 129 |
TOTALS 570 100.00

29.1

As shown in Table 20, the major strategy for simplifying initial /r/
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clusters is the substitution of a labial glide ([w]) for the /r/ which
occurred in 50.2% of the responses. The initial consonant either the
stop or the fricative was in error 22.6% of the time. Of the Li2 sub-
stitutions which occurred in initial /r/ clusters, 6L4.7% of them were
the substitution of the [w] for the /r/ while only 29.2% of them-
occurred in the initial consonant. It is thus evident that the /r/ is
the more difficult member of the cluster and is omitted or substituted
by an earlier aéquired glide.

Stop vs. fricative clusters: 14.75% of the total number of‘stop

clusters were correct, with 10.09% of the fricative clusters being
correct. The /f/ itself was correct 87.27% (48/55) times with the
errors occurring in the liquid. However, the /8/ itself was correct in
only 1L/5h cases or 25.93% of the time. Only 1L4.8% of the /8/ clusters
were correct with many errors in bothrthe 1iquid and the fricative, the
major substitutions being to substitute [f] for /8/ and [w] for /r/
resulting in the [fw] cluster. Stops were correct in 79.39% (366/L61)
of the cases thus having the major errors occurring in the liquid. The
following is a list of the stops in order of more percent correct to
less: k(100%), p (88.89%), v (86.25%), g (81.82%), t (68.75%),
d {(56.36%). Thus, the alveolars seem to be the most unstable or most
incorrect phonemes, being correct only about 55-70% of the time.

B. /1/ clusters: Initial /1/ clusters were elicited with the
foliowing stimuli: stop + /1/: block, plane

clowm
glasses, glove

fricative + /1/: flower

Table 21 accounts for the responses.
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Table 21. Analysis of Initial /1/ Clusters

N ; ‘ # of % of
2 { Rules ! responses total
IA. Both consonants correct 105 32.21

B. Deletions

RO: Liquid deletion

+cons | » @/#C___ 131 h0.18
+voc

R10: Initial consonant deletion
tcons | @/# [+cons 1 .31
~-oc +voc

C. BSubstitutions with two consonants present
(affricates treated as single segments) 89 27.30
TOTALS 326 100.00

As shown above, liquid deletion is a major strategy for simplifying /1/
<:> clusters, accounting for 40% of the cases with substitution processes
coming as a second strategy. Tabie 22 gives us a more detalled account

of types of substitutions present.
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Table 22. Types of Substitutions in Initial /1/ Clusters

]

# of % of % of
Substitution rules responses total substitutions

Rli: Gliding (326)

-cons

-voe | /#C 72 22.09 67.93
+round:
~-lat

+cons )
+voc -
+1lat

A

-3
H o

stop + w
frie + w
c. + W

o p
|+ n n

-]
Mo

Rl2a.:  /f1/ = /r/

+cons ' |
|+voe |+ [~lat]/#C__ & { 1.84 5.66
+lat '

R13: Schwa insertion

3.37 10.38

@ + {al/#C_[+cons ] 11

Verious substitutions for
initial consonant : 17 . 5.21 16.03

X 15

X1 1
c. Xw 1

17

o

TOTALS 106 | 100.00

As shown above, gliding occurred 22% of the time as a simplifying
strategy, with the initial consonant in error in only 5% of the cases.
Of +he total of 106 errors, gliding accounted for 68% of fhem, with
initial consonant errors occurring as 16% of the substitutions.

Stop vs. fricative clusters: Only 5.56% (3/5L4) of the fricative +

/1/ clusters were correct while 37.5% (102/272) of the stop + /1/
clusters were correct. The main strategy for simplifying the fricative

elusters was liquid deletion, with 88.9% (48/5L) of the /1/'s being
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deleted. Stop + /1/ clusters, on the other hand utilized two major
strategies rather than just one. Gliding accounted for 25.73% (70/272)
and liquid deletion accounted for 29.78% (81/272). This did not happen
with /r/ clusters.

¢. Summary: Initial /r/ and /1/ clusters: It ;atppears that /1/
clusters are correct more often than /r/ clusters--32% vs. 1b%. Also,
the resulting errors appear fo be different. /1/'s are deleted more
often than /r/'s while the /r/'s are substituted for by [w] half of
the time as shown in Table 23. However, Kornfelds's (1971) observa-
tiong must be noted here, She found that although the productions of
an underlying /w/ and a substitution of [w] for an underiying /r/ sound
alikerto adults, spectrographic analysis proved them to be different.
Thus, the two productions seem to be represented differently by the
children since they are perceptually and productively distinet. The
data collected for this study was not analyzed accoustically and the
perceptions of the transcribers are thus being used, although these
might obscure the actual differentiations made by the children.

Table 23 also shows more /1/ clusters are correct than /r/ clus-
ters. In addition, there were fewer different substitutions for stop
consonants in /1/ clusters than in /r/ clusters: i.e. /i/ was deleted
410% of the time, became [w] 22% of the time; the remaining errors were
small in percentage. However, with /r/ clusters the initial céﬁsonant

was incorrect 22.6% of the time as opposed to 5.25% for the /1/'s.
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Table 23. Comparison of Responses for /r/ and /i/ Clusters

% of occurrence

Rules /r/ /1/

; A. Both consonants correct 13.86 32.21
;B. Deletions

E Liguid deletion 27.5h4 40.18

Initial consonant deletion 1.75 .31

C. Bubstitutions with two consonants
present 56.85 27.30

a. Gliding: Liquid =+ [w]

| Jr/ = 48.23%
: /1] = 22.09%

b. Various substitutions for
initial consonants

/r/ clusters: 21.75% ? i
/1/ clusters: 5.21% ' '

3.22 Glide Clusters

Initial stop + glide clusters were elicited with the following two

stimuli: +twin, gqueen. Table 24 presents the analysis of the responses.
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Table 24. Analysis of Initial Glide Clusters

(ﬁD | Rules responses total

A. Both consonants correct 62 66.67
B. Deletions
Rl0a: Initial consonant deletion
+cons | [-cons .
-voc |- @/#__|-voc 5 5.38
i ~cont

Rlh: Glide deletion

l——cons ' i

-voe | »B/#C__ g 8 . 8.6
|+round i E

C. Substitutions with two consonants present | - 18 19.35
! al

TOTALS | 93 | 100,00

As can be seen from Table 24, two-thirds of these clusters are correct--—
(;) the major errors occurring in the initial consonants and not in the

glide. The iﬁitial conson;nﬁ was in error 17 times, while the glide

was in error only once. /kw/ clusters were correct 85% (LO/4T) of the

time while /tw/ clusters were correct only b7.8% (22/46) of the time.

This parallels the fact that alveolars have tended to be more incorrect

than velars in other clusters.

3.23 /s/ Clusters

The following stimuli were utilized to elicit /s/ clusters:

a) s + stop: spoon, spider
sticky, stove
school , skate

b) s + nasal: smile, smooth
snake, snow

c) s + liquid: sleeping, slide

@,
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d) s + glide: sweater, swimming, swing

Table 25 shows the major strategies for /s/ cluster simplification.

Table 25. Summary of /s/ Cluster Responses

? Cluster
! ' [s/ *
f . nasal | glide (w) stop | ligquid (1)
| Total possible | 212 162 321 108
% correct | 19.34 16.67 1k .33 12.0k4
% /s/ deletion 66.98 - 16.05 72.59 00.00
% 2nd consonant i
deletion 7.08 37.65 8.h1 50.00
% substitutions with 2
consonants present 6.6 29.63 L.67 37.96
Totals in % 100.00 100,00 100.00 100.C0

The analysis reveals that for /s/ + nasal and /s/ + stop clusters, the
same strategies for simplifying clusters were used,-i.e. deletion of
the /s/. Since nasals are stops this is not surprising. However, in
liquid and glide clusters, the /s/ is often retained with second
consonant deletion, or sonorant deletion'being a major strategy along
with various substitution errors. For the /s/ + glide clusters, the
main substitutions occur for the /s/; for the liquid the main substi-
tutions occur for the lateral, e.g.[WI is often substituted for /1/.
If we look back at other iiquid and glide cluters, we see that the same
pattern emerges here as elsewhere, i.e. more errors occurring with the
liquid or glide than with the initial consonant. The following rules
account for the deletions in Table 26. The substitutions will be dis-

cussed in the chapter on distinective features.
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Table 26. Deletion Rules for Initial /s/ Clusters

Rules % occurrence

R15: /s/ deletion

/sl + B/# ~voe VW[ _ | _ _ ___._ 6
e 11T
+nas ' 67

i R16: Liguid and glide deletion

dconéé
avoe |+ @/#s__

3.2k 3-consonant Clusters: str and spl

Stimuli for eliciting spl was splash and for str was_string. No

3-consonant cluster was correctly produced by any of the subjects. Only

one subject produced a 3-~consonant cluster of [stwl. The following

table shows the types of errors.

Table 27. Summary of Rules for 3-Consonant Clusters

, ‘ 1. 2. 3. L,
i Total Liguid /s/ Sto Liquid

Cluster | possible deletion deletion deletion +/w/
SPL 53 30.62% 83.02% 16.98% | 32.08%
STR | 51 15.7% 86.27% 31.37% | 70.58%

Note: These do not add up to 100% because there are various cdmbina—
tions of rules possible, i.e. liguid deletion as well as /s/
deletion.

Thus, the 3-consonant clusters are similar to the 2 consonant stop +

liguid clusters in that /r/ clusters show gliding as a major strategy

while /1/ clusters show deletion. Table 28 shows the various percent-
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ages of the combinations of rules present.

Table 28. Combinations of Rules for Initial 3-Consonant Clusters

; Cluster

Combination ' SPL | STR

a3k = [w) 0% 9.8%
12 = stop | 35.85%|  9.8%
2 = stop + [w] 26.42% | 52.94%
13 = [s] 3.77% 5.88%
3 = [sw) ' 5.66%F 1.96%
2 = stop + liquid 20.75% | 13.73%
1= [s] + liquid ‘ 7.55% | 0.00%
| 4 = [s] + stop + [w] 0.00% | 5.88%
|__TOTALS [ 100.00% : 100.00%

We can see that for the [str] clusters, /s/ deletion and substitution of
[w] for /r/ are the two major strategies. Table 28 shows that over
52% of the [str] clusters result in a stop + /w/ being present. ﬁow—
ever, with the [spl] clusters, liquid deletion is as major a strategy
as [w] substitution. Thus, there are three major results with the
[spl] clusters: 1: only a stop, 2: a stop + /%/ and 3: a stop + a

liquid.

3.3 List of Rules for Consorant Clusters

Table 29 shows a list of the rules discussed which are necessary
for deseribing the major deletions and substitutions used in initial

and final consonant clusters.
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Table 29.

Summary of Rules Used in Consonant Clusters

Rules Rules
Rl: 1iquid and glide deletion R8: Liquid vocalization
!_oacons‘l_> @/ _Cc# +cons _-cons—|
lovoe | +voe | » [+back |/__p#'
#c{c) __ ~high -
-low ‘
R2: Final C deletion . toroundl
' R9: Gliding
[;cons + @/[+cons]__# -
[ ~voc +eons| . |-cons {#C
+voce ~-voc
R3: Double ceonsonant deletion +round
i cC @/ _# R10 /vl + [1]
é RU: Initial consonant deletion R11: /1/ =+ [r]
f +cons | » @/ [+cons] | R12: Metathesis: sk > ks
i -voo - i ) st -+ %s
g A [—consJ i
i ~voc R13: Schwa insertion !
! |
| RS5: Fricative deletion ¢ + [o]/#C__[+cons]
|
: +cons{ + @/ C# ! Rl4: Fronting: velar + alveclar
‘ -voc i ;
+cont #_c(c) i R15: Lisping: /s/ » [8] :
+alv _ | :
#_[-cons | R16: /s/ -+ [£l/_w assim. rule
| —voc_| ) { :
. RL7: /e/ » [£l/_w assim. rule
R6: Nasal deletion 5 !
; _ _ ! R18: /o/ + [s] ;
s [+nasal] , @/ [+cons # E
: _rvoij R19: Stops and /s/ -+ affricates
o
R7: TFinal C devoicing R20: Stops =+ labial fricatives
(assimilation rule)
! |:C :l+ [~voicel/Cc_# |
i +alv l R21: Lateral lisp;y /s/+[§]or {¢]1
3.4 Liquids

tions by utilizing the following stimulil:

LT

/r/ and /1/ were elicited in initial, intervocalic and final posi-
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Table 30. BStimuli for Liquids

! Phoneme Tnitial : Intervocalic i Pinal

/r/ . rabbit, roek raining,
rug

eraser, carrot, giraffe eaxr
measuring, refrigerator there

lamp, left, last balloon, elephant, smile

television, viclin school

w
|

It must be noted that the intervocalic stimuli occur between stressed
and unstressed vowels. However, the analysis tock this into zccount in
the following manner. Intervocalic /r/ was realized as an initial con-
sonant in some cases because of a process called "weak syllable dele-
tion" in the literature. This happened frequently for "eraser" and
"gifaffe.” In these cases, the /r/ has been noted as an initial conso-
nant, i.e. eraser o [PELSF]. Intervocalic position was very difficult
for many children since many c_ould not produce 2 and 3 syllable words.
In instances where the children produced [bun] or [blun] for /belun/
this was coded as a "No response” since no intervocalie pésition
existed, Only instances of true intervocalic position were considered
as such, e.g. /balun/ + [bajun]. Weak syllable deletion in 2 and 3
syllable words will be discussed in Chapter 6. Table 31 shows the
percentéges for correct production, substitutions and no responses for
liquids in initial position. These analyses are based only on adult
transcriptions. Therefore, as noted above, it ié possible that the
substitution of [w] for the ligquids, is a physicaliy different [w] from

underlying /w/ (c.f. Kornfeld, 1971):
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Table 31. /1/ and /r/ in Initial Position

! 7 substitutions Total
Phoneme : % correct | Total W ! 3 | Other %
/17 (1h43) __55.9% 406 | (13.99) : (29.37) ! (.7) 100
: i : ' %
i v/ (259) | 20.46 79.5% | (719.54) | . 100

As Table 31 reveals, /1/'s seem to be easier to produce, i.e. more
often correet, than /r/'s with two possible substitutions—-[w] and [j].
For /r/, only 20% were correct and the major substitution was a [w].
This parallels the data collected on ligquid clusters as well--the /r/
clusters were much more difficult, i.e. less correct, than the /1/
’

clusters. Informal observation and testing did show that the children
could distinguish the difference between words such‘as "light vs. white
vs., write." However, no formal testing was done in audiotry discrimi-

nation of these particular phonemes..

Table 32 shows the analysis of liquids in intervoéalic position.

Table 32. Intervocalie Liquids

1- % i % substitutions i Total
Phoneme correct |Total' w | 3 1 2 | Stops | Other 2
: | | i | ?
/1/ (108) 70.37 29.63. (3.7) (2.78)](39.b) ((3.7)! 100
. ‘ . | . i
|
I

i i i 1 !
i /r/ {136) 12.5 §87.5 ;(76.h7n {5.89)3 i (5.15) | 100

1

/1/'s were either produced correctly, or the environment for inter-
vocalic position was not met. For example, many children omitted the
initial syllable of "balloon" and changed "eiephant" to something like
[e?fent]or glfant], either omitting an entire syliable or meking the

/1/ a syllable final segment. The same thing happened with /r/'s
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Table 33. Final Liquids

although [w] was substituted for most of the /r/'s in intervoealic
position.

It is possible that the final /1/ test words selected were poor
choices. There was a definite difference between the strategies that
the children used for "smile" vs. "school.”" In regular adult production
of smile, the words often become bisyllabic, i.e. [sma.ll with a
syllabic [}]. This seldom happens with "school." The subjects treated
"smile" as they did other words with syllabic consonants and "school™
as a word with just a final consonant. Final /r/ is often analyzed as
retroflexion on the vowel rather than as = separate segment. However,
/r/ was vocalized in addition to having the main vowel present. This
may lend support to the phonological analysis of Vr represented as a
sequence rather than as a retroflex vowel. Table 33 presents the

analysis of the final liquids.

q Etofalf # substitutions ? p ' Total
Phoneme | correct | subs. : [5] i [oo] deletions %
A/ (0w | 19.23 465! sehoor | (5) | (3) | 362

5 i : T 100
! ! smile (L) (39) 0.00 ) ;
o i i { : i

fr/ (108) | 23.15 175.921 L (58)  (2W) .93 oo
| | | (53.7%) (22.229 | |

It is interesting to note that in final positien, /r/ is correct more
than /1/. However, we must look at the word "smile" cerefully. 1In

scme dialects, and in many English accents, it is correct to produce
"smile" as [smatoo] with some type of rounded back vowel substituting

for the /1/. It may be that in final position, the velarized [2], is
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harder to distinguish from vowels than nonvelarized /1/ in initial and

intervocalic position.

3.5 Syllabic Consonants

Nasals and liguids may be syllabic postconsonantally. To elicit
8yllablc consonants the following stimull were used:

[n]: chicken, kitten, television, wagon

[}]: candle, puzzle, saddle, table

[y]: eraser, feather, flower, hammer, mother, spider, sweater,
" sugar, teacher, treasure, tiger, zipper

Table 34 shows the pattern of errors fof this population for syilabic

consonants.

Table 34, Syllabic Consonants

Syllabic % - % substitutions A % Total
consonant | correct j Total‘ (5] ‘low] . Other deletions. %

(o] (183) | 86.34 | 12.573 (h.92) (7.65) ~ 1.09 100
[z] (627) ] 36.2 }63.8 (33.89) 7 (30.3) 0.00 100
(3] (197) | 17.26  82.75 | (3.05) (79.7)] 0.00 100

The analysis reveals that syllabic nasals were produced correctly more
often than [r] which was produced correctly more than [}]. Syllabic
[?] is correct 36.2% which is more than /r/ in any other position,

Pl3

i.e. #_V = 20.5% correct, V_V = 12.5% correet and V__# = 23% correct.
Liquid wvocalization is responsible for the greatest number of errors
for syllabic liquids and parallel the literature on common substitutions

for liquids. There was a variety of substitutions for syllabic [p]

which will be discussed in the chapter -on distinctive festures.

o1



3.6 Affricates
The affricates /tf / and /& / were elicited in initial, inter-

vocalic and final positions using the stimuli in Tablé 35.

Table 35. Stimuli for Affricates

Phoneme Initial Intervocalic ' Final
/tf/ cheese, chicken catching, teacher mateh, witeh
/a3 / jump, Jjuice pajamas, ! cage, page

! refrigerator %

Due to weak syllable deletion, /&5/ was often realized in initial
position, e.g. "pajamas" as [@Bzmiz]. Whenever this happened,
"pajamas" was coded as a 'mo response" for /& / in intervocalic position
and was recoded for initial position. In addition, if the initial
syllable of "giraffe'" was deleted, this was ccded as a "no response'
rather than an omission since ithinvolved an entire syllable.

N

Table 36.shows the pattern of errors for the responses.

Table 36. Affricates in Initial, Intervocalic and Final Positions

| 7

. H . . o
| % 2 _substitutions delefionl Total
. Phoneme |Position correct Stop FricativdAffricateOther or [?] ! A
/4 / (110)|Initial 5:.81 2ks5| 20 3.64 100
| : ! - !
(106)|Intervoe’ 38.68 1793 | 30.19 : 12.26 94+ 100
(106)|Final 24.53 9| 31.13 | L3.L © 100
/& / (206) Initial 10.78 3544 | 10.19 7.76 5.83 | 100

(45)iIntervoe 17.78 2667 | 2h.4k | 22.22 2.22  6.67 - 100

(108)iFinal 21.29 931 38.89 é 31.48 . 7.1 100

b
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The analysis shows that, not surprisingly, initial affricates are
correct mofe often than medial or final affricates. The data for the
voiced affricate /&5/ may be a bit skewed since it shows that /& / in
intervocalic position is correct less than in final position. This is
possibly due to the fact that one of the words chosen for intervocalic
position was "refrigerator." "Refrigerator" is a polysyllabic word
which the children had much difficulty with and we can draw no valid
conclusioﬁs from the responses to that word. TFurther investigation of
the voiced affricate is warranted. Deletions occurred infrequently for
all positions, possibly because of the salience of the acoustic signal
for these consonants. The most prevalent errors were the substitution
of a stop for initial affricates and a fricative or fronted affricate
for final affricates. -Intervocalic positicn had an equal percentage of
substitutions of stops, fricatives and affricates. The most common -
stop substituted was an alveolar [t] or [d]; the affricate substitution
was an alveolar affricate [ts] or [dz]. Occasionally there were
lateralized affricates [EI] and [@a] substituted (~ = lateralized)i
Since stops were very common substitutions, we might want to look at
affricates as a cluster or a sequence of /t/ + /{/ or /d/ + /3/. In
this case, we would say that there had been a deletion of the second
member of the cluster and this analysis would paralliel that for initial
clusters of stop + liquid. In final position, in our previous cluster
data, final coﬁsonant deletion was the most prevalent rule. Thus, if
we analyzed affricates as clusters, we would expect that the fricative
would be deleted resulting in [mst] for "match." However, the results

found here show that the penultimate or stop is deleted, the fricative
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being retained. Thus, it may look as if in initial position we could
(ﬁ) analyze affricates as a sequence buﬁ not in final position. Ancther
possibility is that stops may be easier to produce for these children
. in initial position than in final position and that in final affricates,
the fricative has more perceptual salience and is thus retained.

For the word "giraffe" a number of subjects simplified the affri-
cate to a stop, deleted the unstressed [s] vowel aﬁd sometimes changed
the /r/ to a [w], resulting in either {braf] or [bwaf], with the
alveolar stop changing by assimilation to the roundness of the /r/ or
[w/ (/r/ is sometimes labialized in initial position). Also, the same
children who changed [dr] to [gr] in consonant clusters, changed [d5er]

to [gr] which may be described by the following processes® in Table 37.

Table 37. Processes Involved With the Word "Giraffe

O

Process ! Phonetic result
| & sraf
¢ 1. Affricate stop S
! doraf
i 2. Schwa deletion in a N
§ weak syllable draf
|
1 +
i 3. Velar-dental interchange graf
! or backing
|
| and occasionally
1 ¥
’ L. Liquid deletion i g&f

)

3.7 Fricatives

Fricatives were elicited in initial, intervocalic and final posi-

tions using the stimuli in Table 38.

®This and the previous examples of such processes is very much a
<:\ ' linguist's account of what might have happened.

J
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Table 38. Stimuli for Fricatives

Phoneme E Initial Intervocalic g - Final
: |
f ; fish, feather, coffee, elephant | giraffe, knife
t foed, fork, fox
v vase, violin oven, television glove, stove
or t.v.
s saddle, sand eraser, glasses grass, Juice,
o vase
Z zipper, zebra . puzzle, present cheese, nose
I sheep, shirt dishes, splashing,|{ brush, fish
sugar washing
3 ; none measure, treasure | none
o] ‘ thank, thumb none | bath, mouth
) this/that there! feather, mother . smooth, breathe

Table 39 shows the order from most to least correct for fricatives
with data from all positions added together and summarized. Table 40
on the following page shows each position--initisl, intervocalic and

final positions separately.

Table 3%9. Fricatives in Initial, Intervocalic and Final Positions
Summarized across all positions

: | Total % , % ' % ~ Total
. Phoneme : possible  correct | substitutions - deletions i
Lf 1 h8s . 86.78 11.98 | 1.2k 100
s 3k 59.41 38.53 | 2.06 100
v . 282 . 56.03 39.36 E k.61 100
z 323 35.9k 54 .18 E 5.88 . 100
[ k25 33.18 6k.0 - 2.82 100
3 98 C 23.47 Th. 49 2.0k 100
0 215 19.07 | 75.81 5,12 100
5 314 | 17.52 | k.2 8.28 100
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We can see that for all the fricatives, /f/ is the most often correct,
followed by /s/ and then /v/. The least correct fricatives were the

dental fricatives with less than 20% correct.
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Table 40.

Analysis of Fricatives by Position

Tnitial Position Intervocalic Position _ Final Position
; % % 1 % ; I S
Total %  isubsti-jdele- |, Total %  |substi-|dele- | Total % substi- dele-
‘Phoneme iipossible icorrect [tutions {tions |;possible|correctitutions tions possible! correct tutions tions
b | | w ” |
£ 267 93.26 1 6.74 | O {108 83.33 | 16.67 ; 0 109 74,31 7 20,18 ¢ 5.51
| “ | S
s 90 73.33 | 26.67 | 0 105 60.95 | 39.05 | 0 145 %9.66 | 45.51 | 4.83
| H H
v 70 T1.43 | 28.57 | O 106 m €9.81 | 30.19 | 0 106 32.08 | 55.66 |12.26
|
J 165 43.03 | 55.15 | 1.82 151 29.8 69. 5k .66 109 22.94 | 69.72 | 7.3
% 107 42.99 | 57.01 | O 107 33.65 | 66.35 | 0. || 109 43.12 | 39.45 [17.83
\uu\\\\\\\\\ . e ——] N -
7 HHHHHUVAHHHHHHHH;JJ. 98 23.h7 1 Th.hg | 2.0k -\\a\\uuuvannnmwwrf,:
t = - m\\ _ -
8 W 106 33.02 | 65.09 | 1.89 muuuuuvnnnummﬁuuu 109 5.5 | 86.24 | 8.26
: -~ — ]! i
w % ; : _ :
8 m 107 ; 28.0b _ 70.09 : 1.87 103 19.42 | T7.67 | 2.91 10k "4.81 | 75.0 20.19
: ‘ L i _

-
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Looking at Table 40, we can see that fricatives in initial position
maintain essentially the same rank ordering as for éll the positions
surmarized. The only difference is that /]/ is corrsct more often
than /z/ in initial position but only by about 1%. It is interesting
to note that /s/ in initial position is correct 73.3% of the time,
with /z/ being correct only L3% of the time. However, this margin
narrows to only 6% difference in final position. Thus, /z/ is fairly
stable in its percentage of correciness across positions (Initial =
13%; Intervocalic = 34%; Final = .13%). However, /s/ drops in percent-
age across positions (Initial = T3%; Intervocalic = 61%; Final = 50%).
/f£/ shows the same type of pattern as /s/; however, /v/ has a different
pattern being correct more often in initial (71%) and intervocalic
(T0%) positions with final position falling off to only 32% correct.
The types of substitutions used for fricatives will be discussed in

more detail in Chapter bL.

3.8 Stops and Nasals

Stops and nasals were elicited in initial, intervocalic and final

positions using the stimuli in Table L1.
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Table 41. Stimuli for Stops and Nasals

" Phonene

Initial

Intervocalic

Final

i pig, puzzle

| bath, belt,

1| biggest, Dbox,
iboy, build

1

' mask, match,

l. measuring, melt,
Hmilk, mother,

I mouth

1

" page, park, pemny

sleeping, zipper

rabbit, table

hammer , swirming

cup, sheep

crib, tub

game, gum, thumb

O

1

i table, teacher,
t
|

t
tiger, toe,
tongue, tub

!

i
idishes, dog,
M duek

i ]
: knife, knock,
. nose

1

1

sweater, cubtting,
kitten

gspider, saddle

. penny, raining

carrot, coat,
skate, eat,
rabbit

food, slide

balloon, clown,
gun, plane,
queen, SpPOOH,
train, violin

cage, cake,
candle, card,
carrot, cast,
catching, coat,
coffee, cold,
cookie, cup,
cutting, king,
‘i kitten

', game, ghost,
i gum, gun

chicken, cocokie,
sticky

gbiggest, sugar ,
“tiger, wagon

block, cake,
duck, knock,
rock, snake

dog, frog, vig,
rug

king, string,
swing, tongue
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As Table 42 reve;ls, most of the stops and nasals in initisl
position are produced correctly (from 90-100% correct) There were no
deletions in initial or intervocalic position and most errors oceur in
final position. The one exception to that is for intervoealic /t/, in
adult pheonology realized ghonetically as a flap or tap [ ], which had
52% error. There is some tendency for intervocalic stops and nasals
to be glottalized ([ 1) or for a glide to be substituted instead of
the target ﬁhoneme. Final consonant deletion is more common for the
alveolar consonants; in fact, /d/ is deleted 52% of the time in final
position, followed by /t/ with 25.8% and /n/ with 1L.7%. This fact
supports the previous findings that alveolars tend to be the most
unstable and deleted more often in final position.‘

The following Table 43 accounts for the main error types used by

the subjects for stops:
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Table 43, Main Rules Accounting for Errors in Stops

These percentages do not add up to 100% since the total
possible changed in each case.

Total %
Rules possible oceurrence
A. Consonant correct 4068 87.44
B, TFinal consonant deletion 1122 17.2
1. With labials 204 5.88
2., With velars 530 9.81
3. With alveolars 388 33.25
C. Substitutions
Fronting: k - [t, ts, ¥, s] 1936 1.24
g > [d: dz, &)s Z]
Final conscnant devoicing 418 6.22
(b, 4, g) '
Glottalization in intervocalic 839 7.99
position ([?])
Gliding in intervocalic position 839 2.62
Deaspiration of initial voiceless 1ko1 L,21
stops
Aspiration of intervoecalic /t/, 164 15.51
i.e. /t/ not realized as [r]

The rule the deaspiration of inritial voiceless stops, accounted for all
the errors but b in initial voiceless stops. éince for many, if not
most English speakers, initial voiced consonants are phonetically
unaspirated voiceless stops, the children were therefore producing the
phonetic "allophone" of "voiced" stop phonemes. They then have a
contrast between aspirated and unaspirated voiceless stops.

If we look at the final consonant deletion rule we find that final
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consonants are deleted 17.2% of the time. However, in looking only at

the alveolar conmscnants, we find that 33.25% of the /t/'s and /d/'s are
deleted while only 6% of the labials and 10% of the velars. This
agrees with previous findings in final clusters of alveolars being
deleted more often than. labials and velars. For intervocaliec /t/, or
phonetically [£], 19.5% of the time the children did not =apply the
flap rule, but rather realized the /t/ as [th]. However, in 48% of
the cases, they did apply the flap rule showing that they are at
least beginning to learn this phonetic detail rule.

Table 1L shows the rules which account for the major nasal errors
in this study.
Table Lk, Main Rules Accounting for Errors in Nasals

These percentages do not add up to 100% since the total
possible changed in each casge.

Total %
Rules - possible cccurrence
A. Consonant correct - 1528 86.58
B. Pinal consonant deletion 781 9.35
with labials 164 1.83
with velars 210 3.33
with alveolars Lot 14, Th
with vowel nasalization 781 T.3
¢. Substitutions |
Fronting: 9 -+ n 210 g.G5
Intervocalic glottalization [?] 217 8.3
Gliding: m-> wy; n -+ j, w LT 1.21
Firnal stop addition:n*nd; n +ng 617 3.24
/m/ =+ [n]/__# _ 164 6.1
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Again, we see that K final consonant deletion occurred more ofteﬁ
with the alveolar nasal /n/ than with the /m/ or the /pn/. We can see
also that when the c¢hildren did delete a nasal, they often nasalized
the vowel, thus retaining the information that a nasal had Dbeen
present in underlying form. Denaéalization oceurred only about 3% of
the time, showing that nasality is very salient for these subjects.
Further discussion of nasals errors will be reported on in the next

chapter.

3.9 Glides { Approximants)
The glides /w/, /j/ and /h/ were elicited using the following

stimuli: /w/ = wagon, washing, witeh; /j/ = yard, you; /h/ = hand,

heart, hammer. Table L5 shows the results of the analysis.

Table 45. 4nalysis of Glides

1 Totel | % o %
Phoneme _possible i correct substitutions Total
W . 162 98.15 | [v] 1.85 100
h Laeh ] 9573 | el u.et 100
i | 106 i 8k.o1 [2] 5.66 ! 100
| ; [1] 9.u3 1299 100

As we can see there are very few errors in these sounds. The only
substitution for /w/ is a [v] which is acoustically and articulatorily
similar. The major substitutions for /j/ are [1] and [?] and for /h/
a [?] is substituted. It may be noted that the [1] was substituted
for /j/ only in the word "yard" and thus may be a peculiarity of that

word alone or of /3j/ + /a/.
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3.10 Syllabic Structure

Monosyllabic words. The following canonical forms of one syllable

words were elicited:

cv = 3 e.g. boy
v = 2 eat
cve = 32 bath
ccy = 2 snow
cCcve =21 spoon
CVec = 22 fork
cevee = 1 drink
CCCVC = 2 string

Two syllable words. There were 38 two-syllable words of varying

canonical forms. Only the two which were CVCV structure were specific-
ally analyzed. The remzinder were analyzed to see how many were cor-
rect and how many were changed to a CVCV syllable structure since
speech defective children have been reported to changé syllable
structure to open CV syllables (Renfrew, 1966}.

Polysyllabic words. There were six 3-4 syllable words which were

analyzed for percent correct and for weak syllable deletion.

3.11 Analysis of Monosyllabic Words

Table L6 shows the percent of the monosyllabic words which were
correct. We can see that the OV words are the most correct with 99.L%
correct responses. CVC words followed with 84.9% correct and CCVCC
words with 81.8% correct. These figures may be misleading since the
only CCVCC syllable was "drink" which erded in a nasal cluster. As
shown in the eariier phoneme analysis of final clusters, nasal
clusters‘were-the easiest for the subjects. Initial conscnant
clusters were easier than final as shown by.the fact that CCVC was

correct 50.1%, CCV, LT7.2% while CVCC was correct only 27.8% of the
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time. There were only 3 responses which met the criteria for CCCVC

structure and accounted for 2.9% of the responses.

Table 46. % Correct of Syllable Structure of Monosyllabic Words

Monosyllabic Words

Canonical form : Total possible i % structure correct
cv 163 % 99.4
Ve 110 | L1.3
cve 1718 f 84.9
cev | 108 ; ' 47.2
cove 1093 i 50.1
cvee 1176 ; 27.8
cevee | 55 % | 81.8
ceeve : 104 i 2.9

Turning now to the: types of substitutions for the various
sylliable structure, Table 4T presents a confusion matrix for the
canonical forms and their substitutions. It shows that open sylilable
structures (CV, CCV, V, ¥V, CVV, CCVV, CVCV) substituted for closed
syilable structures in A08/L256 or 1L% of the cases; in addition open
syllable structure substitutions account for 36.7% (674/1839) of all
the errors. CVC substitutions account for 52.6% of the errors, and
22.7% of the.possible gyllables closed by one or more consonants. It
is extremely rare that a target open syliable wili have a closed
syllable substituting for it, happening\only once in this study. This
assymetry of substitutions strongly supports the view that open sylla-

bles are "ummarked” as to structure.
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Table 48. % Correct of Monosyllabic Words Using Categories of Consonants

S = stop; P = fricative A = affricate; L = liquid;
G = glide; C = any consonant.
i Syllable structure |  Total possible | % structure correct |
e |
SV 109 1 99.1 g
g GV Sk ! 100.0 i
. |
Vs 55 | 70.9 -;
5‘ VL 55 23.6 ‘
| cve : |
! SVN 273 : 91.9 :
‘ sVs 383 86.7 "
SVF 55 , 78.2
FVN 5k : 75.9 .
| NVF 163 ! 73.0 ;
; NVS 55 ! T2.7 f
i GVA 54 i 68.5 !
{ NVA | 55 j 66.7 '
‘ FVF j 120 i 55.8
SvVA ‘ 108 52.8
AVF ‘ 110 ! Ly, 6
FVL ; 53 | 9.4 :
VS ‘ 107 ! T.5 é
| |
CcCv & f
; FLV a S5k Th.1 !
! FNV f 5k 22.2 :
; cove#
SGVC 93 86.0
: FGVC sk 37.0
! SLVC 465 ; 31.0
j FIVC 109 ; 21.1
: CYCCH*
' CVSF 106 69.8
CVNS 270 5L.1
CVLS 584 8.2
CVFS 255 1.2
CCVCC = SLVNS 55 81.8
CCCve ‘
FSLVS 52 0.0
FSLVN 52 0.0 :

|

#%The consonant clusters were analyzed specifically for category but
not the single consorant in syllable initial or final position
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Table 48 further analyzes syllable structures according to the

(~\ types of consonants present, i.e. fricatives, stops, liquids, glides,

and affricates. One can see that syllables with glides, stops, and

nasals are the most correct. The following is the rank order for

syllables correct at least T0% of the time:

10.
11.
12.

O o= W Fw o

GV
sV
SVN
SV3
SGVC
SLVNC
SVF
FVN
FLV
nvr
NV
Vs

The syllables with 1iquids are the least correct (FVL = 9.:k%; ILVS =

7.5%) with the exception of CVFS which is correct only 1.2% of the

(”) time.

3.12 Two-syllable Word Analysis

Table 49 shows the percent correct for two-syllable words and the

percent changed to a CVCV syllable structure.
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Table 49. Two-syllable Words

Total I % { % changed % misc.

Syllable structure possible correct . to CVCV errors

ovev 109 l 100 ! 0

cveve | % !

Ccvcevee !

CVCCVC : :

COVEVo 1670 | k6.2 38.7 E 15.1

cevevee : = i

CVCCV '

100% of the CVCV syllable structure was correct, with 38.7% of the
other possible syliable two-syllable structures changed to this open
syllable type. This agrees with the many studies which cite CVCV as
early syllable type in phonological acquisition. It also shows that
this deviant population like others cited in the literature {Renfrew,
1966, Ingram, 1972, Panagos, 19T4) tend to keep an open syllable struc-

ture whenever possible.

3.13 Polysyllabic Word Analysis

Three and four syllable words often did not show the same types of
errors as the subjeets used for other words, especially "refrigerator"
and "television." Weak syllable deletion was used in aimost every
case and the responses wefe extremely varied. Only 16.8% (L48/286) of
the responses had the correct syllable structure. Table 50 presents
some of the different types of errors for two of the polysyllabic
words. These error types are similarlto the errors discussed by
Waterson (1971}, in that the friction and stridency of the affricate in

refrigerator seems to be reproduced by variocus other sounds, notably

/f/ and /s/. In television the fricatives are rarely omitted entirely.

In the production, [te&lsoends tn] the subject seems toc have found neasals
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as well as the stridency of the /3Z/ more salient and thus attempted

~to reproduce them. Tables 31 and 52 present a more detailed analysis

of syllable structure.

Table 50. Sample Errors for Two 3-Syllable Words

Refrigerator Television
1. fisa?elr ; fLseLty 5 ftsy te?eWLgf
o, erdgeweLr¥ s fiudowel?00; fidzewels twe3awes
3. zireiry te?vus?
L, fri?f} ; fwefafoo ;3 fridzfoo telavin
5, fiweir telwa%Q
6. fi3aweiroo ; ftéaweyroo teleends un
7. fidzwe.s . telwvid
8. fLsWeLf; talGVL?¥
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Teble 52. Percentage of 34 2-syllable Words Being Changed to CVCV
Syllable Structure
Based on 3~5 attempts at each word minus the no responses.
' # of 2 syllable words
changed to CVCV
Subject Total possible syllable stlructure % of total

1 102 29 28.4

2 98 65 66.3

3 102 11 10.8.

4 99 38 38.4

5 163 62 38 !

6 99 51 51.5

7 102 38 37.3
' 8 102 Lo 39.2 ?
é 9 1h6 18 12.3 ;
E 10 170 61 35.9 I
jt 11 102 29 28. 4 i
% 12 100 30 30 i
i 13 100 58 58 i
i 1k 102 39 38.2
i 15 136 60 L.
; 16 102 21 20.6
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FOOTNOTE TO CHAPTER 3

Although [ ] is the IPA symbol for a lateral alveolar fricative, I
chose to use a diacritic { ] for all lateralized fricatives =nd

affricates. Thus [s], (2], [ 1, [ 1, [t 1, [@ ] would represent
lateralized versions of the phonemes /s, z/, / , / and /t , d /.

This was done to emphasize that the zbnormality of production is
the same for all six phonemes.
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CHAPTER U4

COMPARISOE WITH OTHER STUDIES

L.0 PFinal Consonant Clusters

According to Moulton (1976), in normal adult speech when two
consonants with the same voicing values (i.e. both voiceless or
voiced) occur at the end of words, the second consonant, if it is a
gtop, is often dropped. This deletion is most common when a following
word begins with a consonant. Thus, we would have the following types
of opticnal rules for adult speakers of English.

1) Fricative + stop =+ fricative
left+ [lef] ;cast -[kas |

2) Liquid + stop =+ liquid
voiced

cold +[kool]}but belt »[belt ]

' In final nasal clusters, he suggests the two rules may apply. If ithe

cluster is voiced as in /nd/, the final /d/ may be deleted if it does
not signal a past tense. However, if the final sound is voiceless as
in /nt/, then there is an optional rule of [nasal] - G/__Evgi] , after
the vowel is nasalized. Thus: can't + [kBt] but canned + [kZnd].
There is thus a tendency for final consonant deletion in normal pronun-
ciation. Because of this optional rule, children could hear the same
words with both consonants or with only one. We would then expect
children to show wariability in their production of final consonant
clusters based on the variability in input.

If we lock at the Tinal /1/ cluster words, we see that 17.9% were

correct with both final consonants present. There were 32 cases where
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only the final alveolar /d/ was deleted. According to Moulton, this is
an optional rule in adult phonology. Therefore, if we coun% these 32
deletions as correct, the total comes to 80 caées or 29.85% correct.
For fricative + stop clusters, the subjects used finzl consonant dele-
£ion as a major strategy T0.17% of the time which also parallels the
adult optional rule.

The simplification of final nasal clusters also parallels adult
rules with 88% of the final /d/'s deleted. In ‘addition, when the nasal
was delgted, the following consonant was voiceless. Thus, we have
included this figure in the total percent correct. If we add the 96
cases of final /d/ deletion to the total correct we get 323 or TL.77%
correct for final nasal clusters. It would thus appear that these
children have'acquired some of the rules of the adult grammar. Their
responses, however, were of words producea in isolétion not in context
followed by consonant initial words. It might be that the optiohal
rule has only been partially learned.

Ingram (1976) has reviewed most of the studies of normal and
abnormal child phonology up to 1976.‘ There have been no large studies
since Templin (1957) of normal childrenfs acguisition of final conso-
nant eclusters. Templin {1957) reported ages for the acquisition of
consonants based on an articulation test given to 480 children from the
ages of 3.0 to 8.0. 90'consonant clusters were tested either by imita-
tion or through spontaneous naming of a picture. Templin considered a
sound to be acquired at a certain age when 75% of the children at that
age level produced it correctly. Table 53 presents the sequence of conso-

nantciusteracquisitionwithearliestfinalconsonantclusterslistedfirst
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Table 53. Acquisition of Consonant Clusters by Templin

(Y : Type of cluster Age acquired (75%)
! Nasal + stop nk 3 l
5 mp 3;6
an i
'z Liquid + nasail rm 3:6 |
& ?
i Stop + obstruent pt 3;6 :
a ks 3;6
B
s Liquid + stop 1lp L
o
= - 1t L ;
o i
o i
“ Fricative + stop £t L
Liquid + stop rp 436 ‘
S 1b 4;6
= ?
o Liquid + fricative 1f L6 :
&0 :
o] rf ll-;6 :
. ‘. !
H U . . !
I » Liquid + stop 1k 6 ;
G
o rb 6
O ! c
Pog
) LA
| 5, Nesal + stop nt 3
E g nd 6
| /s/ + stop sk T
st T '

Ingram (1976, p. 27-28) cautions us about the interpretation of
Templin's data since both imitation and spontaneous speech were
inciuded and only one word per sound was used. One might question the
particular methods of analysis used by Templin but the data of the
present study show similar trends; the nasal clusters and the stop +
fricative clusters were the most often correct. According to Templin's
data these two clusters were acquired early. However, liguid clusters
and fricative + stop clusters seem to be more difficult for the

(;) subjects investigated in this study than for the normal children
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studied by Templin.

More recent studies (Moskowitz, 1970; Ingram, 19Thkab; Ferguson
and Farwell, 1975; Edwards, 19733 Menn, 1971) of child phonclogy
acquisition have been conducted by linguists on small ﬁopulations of
subjects. These studies were more interested in processes children
were using in the acquisition of sounds than the age at which they
were acquired. One general process which many authors {Smith, 1973;
ingram, 1976; Oller, 1973) report on seems to serve to simplify the
syllable structure of words. This process, final‘consonant deletion,
is especially prevalent when reduéing clusters. In addition, some
authors state tha£ the reduction of the clusters to one member is
often predictable in that it is often the "marked" member of the
clusters that is deleted (Ingram, 1976). This raises the question of
what is meant by_”margedness".

Ingram {1976, p. 32) states that "The member that is deleted is
often predictable; the most common process is the deleticon of the
marked member." He than gives some examples from Smith (1973) where
the /s/ is deleted in initial and final clusters, the liquid in stop +
liquid or liguid + stop and in fricative + liguid clusters, e.g. stop-~>
[tap], desk - [dek], cloek + [kak], milk + [mik] and from = [fom].
Ingram does not define what he means by "marked". Smith (1973, p. 166)
gtates:

The second general function of réalization rules is to reduce

clusters of consonants or vowels. Again, we have a tendency

which appears to be universal...; and again we have a range of
possible rule-types within the general tendenecy, and a situa-
tion where these possibilities appear to be ranged in some form
of hitrarchical order. The most clear-cut tendency is where one

member of the cluster is a stop and the other is not, in which
case the cluster is almost invariably reduced to the stop alone.
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He discusses various other realization rules as ﬁendencies cnly. In
fact, Smith quotes from Cairns' article on ﬁarkedness (1969) and dis-
counts Cairns' hypothesis as to the order of acguisition of clusters.
Smith states, "The data for one child are clearly inadeguate to support
any generalizations, and more studies are needed, but on the present
evidence there is clearly but little support for Cairns (p. 169). He
further discusses marXing conventions and states, "In fact, it seems
that with the exception of one or two isolated examples of the type
cited, marking conventions are completely irrelevant” (p. 200). There-
fore, although we can fairly safely predict certain rules over other
rules, this may have little to deo with markedness uniess these predic-—
tions themselves are the basis for deciding on what segments are more
or less marked,

Edwards (197h4) suggests that "correct phonemic perception of an
opposition is acquired before correct pfoduction of that cpposition,
and that unmarked sounds are acquired before marked ones (p. 207T).

She defines markedness in the following manner: "In an unmarked-marked
opposition, the marked sound is distinguished by the presence of an
additional phonetic feaiure. For example, an oral and nasal vowel of
the same quality are by this view unmarked and marked respectively,
since the nasal vowel has the same features or characteristics of the
oral vowel plus the feature of nasality." But this is an arbitrary
position. It might hold with the criginal notion of markedness as put
forth by the Prague School Linguists such as Trubetzkoy {cf. Baltaxe,
1969) but it cannot hold with the present notion of distinetive fea-

tures in which each feature has two (binary) values and one does not
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speak of the presence or absence of a feature but which value of a
feature. Edwards suggests that stops are ummarked with regard to
fricatives because of the addition of the [+continuant] value. Since,
however, all stops are [~-continuant] one could just as egsily have
named the feature [+stop] and then it is clear to see why Edwards'
notion does not hold water.

A number of criteria have been suggested by which sounds may be
classed as marked or uamarked. According to Lightner (1965), Shene
(1967}, Postal (1968), and Chomsky and Halle (1968) among others, the
less compiex sounds are tﬁe least marked and alsoAthe "normal' state
o' a speech sound would represent the unmarked version of such a sound.
In additien, the unmarked sounds would be found in more of the world's
languages, more frequently in any one language, would be szequired
eariiest by children and would disappear first in cases of language
pathology such as aphasia. Linguistically the unmarked meﬁbers of
speech pairs would be those members aﬁpearing in neutralized environ-
ments. Fromkin (1970) points out there is a good deal of circularity
regarding the notion of markedness. This theory is supposed to predict
what sounds a child will acquire first and most easily but what is
considered marked or unmarked-is supposed to derive from what a child
acquires earliest and mecst easily.

There are other problems with the notion of ''markedrness" when used
in child language acquisition studies. UNote for example, that according
to Chomsky-Halle marking conventions {1968, SPE) /s/ is the least
marked fricative. But /f/ appears to be the first acquired by many

children. It is not possible to conclude that each child has her own
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system of markedness because then markedness has no meaning as a univer-
sal theory. There are, however, apparently some general tendencies
which may prove %o be universal in acquisition. Hopefully, studies
such as this one will provide some of the evidence needed for a valid
markedrness theory. Although we are less thﬁn sanguine about the
validity of any posited theory 4o date, because our data are generally
too sparse, the discussion which follows does refer te those ideas on

a theory of markedness put forth by other researchers, as related to
the present study.

Greenlee (1974} discusses general stages of initial consonant
cluster acquisition, and Ingram (1976) further discusses this in relation to
markedness. He states that Stage I shows the deletion of the entire
cluster, Stage 2 deletion of marked or occasionally unmarked members
and Stage 3, the substitution of a member; Stage L is 90% correct use
of a cluster. However, the examples given by Ingram do not adhere
strictly to posited markedness conventions. For example, he states
that given /s/ + consoﬁant, the /s/ is deleted and presents the follow-
ing examples:

initial position ' final position
stop + [tap] desk -+ [dek]
small+ [mo]
slide+ [la.d]
Proposed marking conventions sugges:t that stops and nasals are less
marked than fricatives. By this convention the /s/ would be deleted in

stop, small and desk. However, the word slide presents a problem as to

whether /s/ or /1/ is more marked. /l1/ appears to be the rarer of the

two sounds in languages in the world and it may be learned later than
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/s/ by some children. By these criteria, /1/ would be more mérked than
/s/. In summary, taeking posited marking conventions into account we
can only hypothesize the following rules for Stage 2:

Liguid + stop + delete the liguid

Fricative + stop =+ delete the fricative

Stop + fricative -+ delete the fricative

Nasal + stop + no prediction

/s/ + liquig +no prediction
Regarding the latter two clusters, the literature reports two stages
of acquisition for the nasal + stop cluster. The nasai tends to be
deleted whHen the final consonant is voiceless, but the stop tends to
be deleted if the final consonant is voiced (Smith, 19733 Ingram,
1976). However, as discussed above, this may be related to adult
phonological rules. Thus, the children may use the same rule as the
adult but fail to apply the nasalization rule before deleting the
nasal. That is, the ordering of the children's rules may differ_from
the aduits.

In discussing clusters containing /1/, Smith reports that his son
deleted final and preconsonantal /1/ and deleted post-consonantal
sonorants—-/1, r, w, j/. He further states that "this is an extremely
widespread rule with claims to universality: at least as far as the
deletion of /1/ andl/r/‘is concerned (Smith, 1973, p. 18). This
would lead to the prediction that in a word such as slide the /1/
would ﬁe deleted; however, this does not happen in zll cases. GSome-
times the /s/ is deleted contrary to proposed marking conventions.
Smith {1973, p. 166) found that post consonantal alveolar consonants

are deleted and clusters are reduced to a stop. However, if both are

stops, the second is deleted. This would lead us to conclude that he
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found inconeclusive evidence regarding marked vs. unmarked deletions.

In Stage 3 of cluster acquisition, cliusters begin to cceur but
there is usually a type_of substitution for one of the members. Since
mnost of the data written have been_about initial clusters, we can only
speculate on final clusters. .

Edwards (197T1) discusses the labiovelarization of /1/ and the loss
of r-ness of one subject, Daniel from the age of 1;6 to 3;1. These
processes resulted in the substitution of a vocalic element resembling
a /u/ quality or a /e/ quality vowel. 1In addition, if the /r/ was
stressed, & vowel /o/ with an off glide /s/ was substituted. This, she
states, is typical for a rounded syllabic [r]. Thus she has examples
like: [bu2di], birdie; [hossi], horsie and [meuk], milk. We can refer
1o these processes as deretroflexion and l-vocalization.

In Compton's (1975) and Oller's (1973) studies of abnormal phonol-
0gy, they both found the same types of rules as were found in normsl
children. All five children reported on by Oller showed processes
affecting liquids, often changing them to more vowel-like elements such
as [o], [2] and [w] depending on the position in the word. In addition,
the chiidren deleted one membér of a cluster to simplify it. Occasion-
ally the sound that the children omitted was the unexpected one--or as
Ingram would state, the "unmarked" member, e.g. omitting the stop in a
/s/ + stop cluster: stop » [sap]. Examples from Smith (1973) and
Lorentz (1976), however, are for initial clusters only.

In light of the previous discussion on marking conventions, we
can reanalyze the present data using the following:

With clusters of "liquid + stop", liquid is marked, stop is
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marked since stops and nassls are the most common sounds in languages
of the world (Greenberg, 1965). With clusters of "fricative + stop”
and "stop + fricative" fricative is marked with respect to the stop for
the same reasons as mentioned above. With clusters of "nasal + stop"
there is no way to tell which is marked and which is unmmarked. Thus,
if we reanalyze our data according to the above conventions, we can
conclude that marking convenitions do not help in al; cases. Table 5k
presents the percentages of occurrence of particular deletion rules for

the present study.

Table 5k. Deletion Rules for Final Clusters Using Marking Conventions

Type of cluéter g Deletion rules % of occurrence
Stage I: | Deletion of entire cluster 6.63%
Stage II: i Deletion of one member of

e cluster _ 53.5%
Marked member % Unmarked member %

a. Liguid + obstruent: Liquid + 0 30.99 | Obstruent -~ @ | 26.91
b. Fricative + stop I Fricative + @1 5.08 | Stop > @ | 70.17

¢, Stop + fricative I Fricative » @] 23.58 | Stop > @ 3.77

In the firsf case, i.e. ligquid + obstruent, there is almost an equal
number of obstruents deleted as liquids, showing that one cannot pre-
diet for specific subjects which consonant in & two-conscnant cluster
will be deleted. For an individual child one may predict the delsted
consonant depending upon the particular strategy the child uses for
consonant cluster simplification--liquid deletion or final consonant
deletion. In the fricative and stop clusters, it is evident that these

subjects are using the sirategy of final consonent deletion whether the

I
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phoneme is marked or unmarked. This supports the hypothesis that the
second consonant in a final cluster is marked in relation to the first
regardless of category. The data for nasal clusters supports this

hypothesis also. BSee Table 55.

Table 55. Deletion Rules for Final Nasal Clusters

Type of cluster Deletion rule % of oceurrence
Nasal + C Haszl + .93
C +¢ 39.12

This shows thaﬁ final consonant deletion was a major strategy for
simplifying nasal clusters as well. It appears then, that for this
porulation, final consonant deletion as a simplification process over-
rides any proposed marked-unmarked processes.

This led us to suggest a new markedness convention, i.e. ClCE#-+
Cl#. In énly liquid clusters did markedness prove to be of any
importance accounting for 30.99% of deletion for both /r/ and /1/
clusters together and 50% of delefions of /r/ alone. It may be that
this population is too old to compare with the studies of children in
the first three years.

In summary, it appears that these children used the same types of
processes for consonant cluster simplification as those reported in the

normal and abnormal literature. However, final consonant deletion was

used to a much higher degree than has been reported on in other studies.

4.1 Initial Consonant Clusters

There has been a great deal of resezrch conducted on initial
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consonant clusters. Templin (1957) as discussed above, found that

Y /s/ + nasal, liquid or stop consonants and stop + liquid elusters %tend
to be acquired by age four. The individual clusters and age of acqui-

sition are listed below in Table S6.

Tabie 56. Summary of Templin's Initial Consonant Acquisition Data

(1957)
]
| Type of cluster Age acquired (75%)
5 + nasal | sm L
sn L
s + stop : sp h
st L
sk L
2
. stop + liquid pl L
a7 ) pr k4
o4 o bl L
& d br L
< tr L
P
{ dr L
‘\) k1 L
kr L
gl i
stop + giide tw L
_________ . kv 4
stop + glide gr b6
o
v
o f + liquid fr I
@ £l >
e
O
=l s + liquid/glide - sl T
2 sW T
b
8 + liquid or T

As discussed briefly above, a child will usually simplify a cluster by
deleting one of the members. Greenlee (1974) has proposed four stages

of initial consonant cluster acquisition as follows:
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Stage 1: Deletion of entire cluster: clowva -+ [aon]

Stage 2: Reduction of cluster to one member: clown + [kaon]

Stage 3: Substitution of one member of acluster: clown-+ [kwacn]

Stage 4: Correct use of cluster: clown = [klaon]

Very few examples of Stage.l have ever been fﬁund. Those cited
occurred in very early months and were reported by Greenlee of 2
children spesking French.

As discussed earlier a number of authors have discussed the reduc-
tion of clusters by deletion of one member of the cluster, often
referred to as the "marked" member (cf. earlier discussion on markiﬁg
conventions). {Ingram, 1976; Smith, 1973) Ingram (1976) reports that
oceasionally children delete the -unmarked member of a cluster and
gives the following examples from Smith:

i. stop - [sopl

2. trolley » [1loli]

3. three o+ [1i]
Another process that children ugse in Stage 2 and then on into Stage 3
is a process which ingram calls "weakening of stops". This is an
agssimilation process, and he cites examples from his daughtér's'pro—

duction of "truck".

lgak] 139  [fak] 230
[gak] 1310 [frak] 230
[kak] 1310

When the second member of a cluster is a liquid (/r/, /1/), it is
often first produced as a labial glide /w/ and the stop assimilates
not only the loss of closure but also the labiality of this element as
in [fwin] for "twin". Tt may be noted that although adults may Jjudge

single stops and stop from underlying C + /r/ clusters to be homopho-
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nous, several studies have examined these productions spectrographic-
ally (Menyuk, 1971; Koranfeld; 1971). These measurements have
indicated that although the differences arenot perceived by adults,
underlying clusters are distinguished by duration and offglides from
underlying single stops. Another process whieh occurs frequently (not
only in clusters) is velar-dental interchange. Smith cites many
instances of anticipatory assimilations for single consonants as does
Ingram., ¢
In Stage 3, clusters appear with various types of substitutions.
Greenlee(19T4) and Olmsted (197i) give the following examples:
r » W brown [bwaen]
1 > w sleep [fwip]
r »1 bread [bled]
Greenlee (1974) also reports that early recognition of a cluster
may simply be coérticulation of the stop, e.g. affrication and

palatalization. She cites the following examples:

cracker [kxskxa] Hildegard 1;7 [x] = velar fricative
train  [4 am] Edmond 2;1

In addition, she cites a few examples of children who avoided clusters
by metathesis, as in blue becgming[bu:l](Smith, 1973). Another
example of a possible cluster underlying a surface single consconant is
when a chiid produces a voiceless nasal for an /s/ + nasal, e.g.[noo]
for gégg, Both Greenlee (1973) and Smith (1973) have made such
observations on their two subjects, e.g.

Snap [nap ]
snip  [n.p]

These were both produced by Greenlee's subject at age 3:0. Schwa

insertion ag a method of breaking up consonant clusters, is reported
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in the literature as a minor process and occurs only after a few
clusters are evident in the child's speech. This may be a very short

lived and minor process for normal children.

Abnormal Studies

Curtiss (1977) discusses various phonological rules of her

subject, Genie. Genie simplified initial consonant + liquid (r, 1)

clusters by deleting the liquid as most normal children do. She then
acquired an /r/ and still later an /1/. At a much later time, this
deletion rule was lost and Genie began using schwa insertion as a
major strategy to break up C + liguid clusters. /s/ clusters were
first simplified by /s/ deletion and then later by this same schwa

insertion rule:

play *+ [palet]
smoke~ [somook]

However, Curtiss notes that Genie used deletion of /s/ more fregquently

than schwa insertion
Lorentz (1976) reporting on Joe, a child with a deviant phonolo-

gical system, listed the following errors:

sw + T st > s
sm + f sk -+ ks
sp +

sn + s + ¥V

Thus, Joe, as distinguished from many normal children, tended to have
rules which deleted the "unexpected" number of the cluster, while at
the same time preserving some aspect of that deleted consonant into
the one remaining. Thus, smoke - [fook] by deletion of the /m/ but
assimilates the /s/ to the labial /£/ thereby retaining the labial

feature of the /m/.

89




)

Compton (1976) and Oller (1973) both reporting on deviant phonol-
ogies report the same type of rules as n&rmal children use. In addi-
tion, Compton notes an additional important rule of deaspiration. He
states that many children keep words from becoming homophonous by the
use of this rule. For example,

pin is reslized as [phtn]

but spin is realized as [p~in]
This may demonstrate that the child has an underlying representation
of a consonant cluster for "spin"” and not for "pin" or it may demon-
strate that the child has a lexical contrast between /p/ and /ph/.

Compton lists the following most commonly occurring deviant phono-
logical rules (20% or greater) for initial consonant blends of children
with severe articulatory disorders. This will be compared with the

data in the present study.

90




Table 57. Compton's Most Commonly Occurring Deviant Phonological
Rules for Initial Congonant Clusters (1976, p. 90)

I Liquids in Blends:

L [i] s+ ¢ = 60%-

(a) irl> 4 =204 = 95%
(b)) ]+ 4 =15% |

S HERUEST Y

(a) [r]ls [w]l =15% [ = 45%
(1) [1] s [w] = 15%

Consonants and Glides after /s/:

3. | +stop [ +stop 20% S
~voice| ~|-voice { pseudodeviant rule,

-aspir. i.e., /s/ is omitted)

il

L, [w]l+ @ = 25%
ITI /s/ in Blends:

5. [l /___  [+cons.]

= 80%
_ = 95%
+cons.
(@ (1= 6 /[l s
6. [s]» [f] /_w = 20%

7. (sl [[]1/_2 25%

4.11 Comparison With Normal Studies

Templin's data: Templin states that normal children have
acquired 16 initial clusters by age four. These 16 plus two others,
/[fr/ and /gr/ at age 43 years would seem to be the easiest clusters
followed by the others by age 6-T7 years. Table 58 lists the consonant

clusters in order of Templin's acquisition data along with the percent
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correct for the subjects in this study.

Table 58. Comparison of Initial Consonant Acquisition by Subjects In

Present Study With Templin's Age of Acquisition Study

Age of acquisition

% correct in present

Cluster (Templin) study
s + nasal h 19.34%
s + stop L 14.339
stop + liquid n pl 46.3%
bl 40.0%
gl 37.96%
k1 25.45%

dr 20.0%
br 18.75%
kr 17.07%

tr 12.5%

pr 0.0%

kw 85.0%

tw 47.8%

stop + liquid (gr) 46 gr 14.6%
f + liquia fr 4;6 fr. 5.45%
£1 5 fl 5.56%
s + liquid sw 7T sw 16.67%
sl sl 12.04%

8 + liguid or 7 er 14.6%

If we use 75% as the required percentage for acquisition we see

that none of the clusters have been acquired by this population except

for /kw/ at 85% correct.

Purthermore, the only clusters that seem

easier than the others by virtue of percent correct are stop +:'lateral

and the stop + glide clusters.

The /r/ clusters and the fricative

clusters are-all clustered around from 15-20% correct with the /f/ +

liquid clusters only at the 5-6% correct level.
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Thus, according to the above interpretation, the deleted consonant was
marked about half the time and unmarked the other half. However, if
we look at this in terms of the information that the deleted consonant
provides, we can see a better interpretation. Take the C + liquid
clusters for example; it is important to make distinctions between /pl/

and . /pr/ for words such as pleasant and present--thus the liquid pro-

vides us with important information. However, it is not quite so
critical as the initial consonant which could be any number of stops

or fricatives, making the distinetion between train, crane, drain,

grain, brain, etc. Now look at the /s/ + stop or nasal clusters.

There is only one fricative which could be in front of those stops and
nasals--an /s/. ‘Therefore, it is not critical in terms of distinctions
between words. The child may be keeping the distinction by timing,
i.e. leaving a pause for the missing /s/ before she produces the stop
cr nasal; or making the distincticn between spin and pin using the
initial consonant, /p/ vs. /ph/. Thus, the /s/ is not very important
and it is therefore deleted. Thus, we can predict that the'/s/ will

be deleted not because it is marked but because it is unmarked. The
analysis presented so far, parallels information the literature reports
on for normal subjecté.

Ingram {1976), Greenlee (1973) and others have cited various
assimilation rules preseni in dealing with clusters. The subjects of
this study also used a number of the same types of assimilation rules.
Usually, the assimilation involved a type of labialization of a phoneme
and/or a weakening of a stop. For gfample, the following types of

substitutions occurred:
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to note that none of the /pr/ clusters were correct.

In terms of Greenlee's stages of acquisition, the subjects of the
present study seem to be in Stages 2 and 3, deleting or substituting
one member of the cluster. If we lock at the analyéis in terms of
whether the deleted member is "marked or ummarked" according to
Chomsky-Halle, the following pattern emerges. Chomsky-Halle (1968,

p- 413) state that the least marked consonants are /p, t, k, s, n/—-
thus I am assuming that glides and liquids are more marked than these
segments. In terms of a cluster, ocne remark must be noted. Chomsky-
Halle state that before a consonant, the segment should be [rcontinuantl.
Thus, I would assume that before a nasal or stop, the /s/ would be
ummarked for continuancy and would be less marked than the nasal or
stop since /s/ is the only consonant that could occur in that position.
Table 59 shows the analysis using the above marking conventions.

Table 59. Analysis of Deletion in Initial Conscnant Clusters Using
Marking Conventions

Deletion of Deletion of

Cluster (excluding marked member unmarked member

3 consonant clusters) (# of responses) (# of responses)
C + liguid liquid - g 3k2 C > @ 11
stop + glide glide - @ 8 stop - @ 5
/s/ + nasal nasal - § 15 /s/ -+ @ 1h2
/s/ + stop stop -+ @ 27 /s/ - @ 233
/s/ + glide glide -~ @ 61 /s/ =~ @ 26
Total 453 bt

Percent 52.07% L7.93%
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br, pr, tr, gr> &w
dr -+~ fw

What is happening in the above examples, is that the stop weakens to
scme type of fricative but also changes place of articulation to agree
with the following labial /w/. Thus the phoneme /@/ occurs which is
not an English phoneme. Assimilations also ocecur with fricatives,
with /6/ and /s/ becoming [f] before /w/. The /w/ may be underlying
or it may have resulted from liquids changing to [w]. In many of the
above cases the glide is then deleted, and we are left with some type
of labial fricative, e.gz.

plane + [pwein] » [&wewn] » [®ein].

Greenlee (1973) reported that affrication or coarticulation of
two consonants may be evidence of an underlying cluster. Some of the
subjects in the present study affricated certain clusters. Sometimes
the following sound was oﬁitted and sometimes changed to a [w]. Thus
we have the following in Table 60.

Table 60. Types of Affrication Rules in Initial
Consonant Clusters

Affrication rules # of responses
s + 4/ _w 31
b »dz/_r 2
d +- {%Z/__r 3
is ' 23
t - {t{ /[ _r
g »d&/ 1% 6
*¥This rule was more of an assimilation to the
following fricative and occurred only in the
word glasses [dzat] oz].

95




Another rule cited earlier is velar-dental interchange. This occa-
sionally took place with these subject and usually occurred before /r/

as in drink + [grink] and traein + [kre.n].

4,12 Comparison With Abnormal Studies

Two rules which have been reported over and over again in the
deviant populations are lisping--both frontal snd lateral. The
subjects of this study also used these processes. Lateral lisps
cccurred with three of the subjects. Frontal lisps were more preva-
lent accounting for 8L substitutions in initial /s/ clusters.

Compton (1976) cites /s/ deletion as occurring 80% before & stop
and 15% when the consonanﬁ is a nasal. The subjects in the present
study used /s/ deletion 67% before a nasal and 72% before a stop and
accounting for 70.36% of the deletions before a stop or a nasal. He
doesn't mention /s/ deletion before a glide presumably because it does
not reach the 20% level., The subjects of the present study used this
rule 16.67% of the time, which is approaching the 20% level. Compton
alsc notes that deaspiration of a stop foliowing /s/ deletion is a \
fairly common rule for his subjects occurring 20% of the time. Out of
the total possible responses after /s/ deletion, the subjects of the

present study used deaspiration 82.53% of the time showing that these

lsubjects were distinguishing between an initial cluster and a single

consonant or had a lexical distinction between /p/ and /ph/. In
addition a few of the subjects devoiced nasals after /s/ deletion as
had been noted by Smith (1973).

Compton alsc cites glide deletion after /s/ as a common rule

occurring 25% of the time. The subjects of the present study. used
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this rule 37.65% of the time rather than deleting the /s/. Thus,

/sw/ and /sl/ showed different patterns from /s/ + nasal or stop
clusters. In the former the liquid or glide was deleted more often,
in the latter, the /s/.

Two other rules which Coﬁpton cites as prevalent for his popula-
tion are 1) s ~ £/ _w (20%) and 2) s > f[__; (25%). Since not many of
the subjects in this study could produce a correct /1/ in second posi-
tion (i.e. /1/ deletion occurred), the second rule did not occur very
much--only 10 responses or 9.26%. The first rule was quite prevalent,
occeurring lS.times with /w/ still présent and 24 times when the /w/
had been deleted accounting for 24% of the responses.

Looking at initial liquid clusters, we see that Compton's sub-
Jects used liquid deletion 95% of the time and substitutioﬁ of [w]
for /r/ or /1/ b5% of the time. The subjects of the present study
deleted /r/ 27.5% of the time and /1/ 40.18% gf the time. Glide sub;
stitution occurred u48% of the time for /r/ and 22% of the time for /1/.
I did not figure my percentages exactly as Compton did. He counted
the number of responses for subjects who deleted both /r/ and /i/ and
then those who only deleted /r/ and those who only deleted /i/, etc.

I counted the nuﬁber of responses rather than loocking at subjects. The
subject analysis will be presented in Chapter 6. However, we can see
that these are approximately the same percentages as Compton arrived
at. The one difference that I found is that the present subjects
deleted /1/'s much more then /r/'s and that gliding occurred for /r/'s
more than for /1/'s. Compton has more deletions for /r/'s then /1/'s

and approximately the same percentage for gliding rules.
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4.2 ILiguids

For a more thorough review of the literature on liquids, see the
previous sections on consonant clusters. In addition to that Compton
{1576) lists some common rules for initial and final liquids. Table
61 presents Compton's rules in comparison with the present study.
Compton does not discuss final liquid vocalization as a common rule
Tor his population. Ingram (1976) does cite it, however, as a preva-
lent rule for normal children. We can see that the data in the present
study involve.similar rules but with different percentages. In the
present study, /1/ was substituted for by two different segments [w]
and [j] totalling 43.37%. Compton, however, found that /1/ was substi-
tuted for only by [w] k0% of the time and was deleted in initial posi-
tion 20% of the time.

Tabie 61. Comparison of Present Study With Compton's (1976) Study
(pp. 89, 91) for Ligquids

| Present study:
Compton's rules % of occurrence i % of occurrence
D

Initial position

5. [r] W ' 40% 1w 147
" 954 r oW 79.54%
a) row 55%
6. 15 @ 20% 1+ 3 29.37%
Final position
14, 1> ¢ T5% _ 19 3k.62%

1 - vowel L6.15%

r + vowel T5.92%
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There were no initial /1/ deletions in the present study. Compton's
high percentage of final /1/ deletion could be because he chose dif-

ferent words from school and smile. If smile had not been a stimulus

in the present study the deletion may have been higher. It is sur-
prising that Compton did not find the /1/-+ /j/ as a major rule since
other studies have talked about this. It is also surprising that he
did not find liquid vocalization as a major rule since it seems so

widespread for this population as well as for the normal population.

4.3 Affricates and Fricatives

Templin (195T) lists affricates and fricatives according to the
age at which 75% of children tested produced them correctly. Table 62

shows such a list with percentages from the present study at the righs.
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Table 62. Comparison of % Correct for Affricates and Fricates of
Present With Templin’s Study

Age acquired !

Phoneme (Templin, 75%) ? % correct, present study
# _ 330 ' + 93.26
—f= . + 83.33
-T# + Th.31

#® MY _ ' + 95.73
-5~ 336 (+) 60.95
-Z- C- 33.65
#s— L;0 + 73.33
#]- - 43.03
-[# - 22.9%
-V + 69.81
#dz- - Lko.78
~s# 46 (+) L9.66
-I- - 29.8
- (+) 51.81
~tf - - 38.68
-tf # - 2k.53
—dz- 550 - 17.78
#o- 60 - 33.02
-o# _ - 5.5
#r— + 71.1k3
-v# - 32.08
#5- - 28.0k
-5~ 750 - 19.h2
#z—- - L2.99
-z # - 43.12
-3- - 23.47
—da# - 21.29
-3# - 4.81

KEY: + T0% or more correct

50~-69% correct
less than 50% correct

+
i o

*¥/h/ is included as a fricative here to match Templin's study
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One question of interest is whether linguistically deviant
children acguire sounds in the same qrder as do normal children
acquiring sounds. In order to do this we must also consider the
source of the aequisition data. Templin ignores the fact that all
Engiish sounds are not of equal frequency since she elicited each
sound in one word only. Olmsted (1971l) avoided this by using the
spontaneous speech of 100 children, ages 1;3-4;6 years. Olmsted not
only looked at order of acquisition but also distinctive feature
errors of place, friction, voicing and nasality. We will look at this
more closely in Chapter 6. -

In regards to order of acquisition, Olmsted defined a sound as
acquired if more subjects iﬁ an age group attempted and correctly
pronounced a sound 50% more than subjects that didlnot. His data are
shown in Table 63 and is quite similar to Templin's data. However,

there are a few differences which may be important.

%

Table 63. Sounds Acguired and Not Acquired by Age L;0 According to
Olmsted (1971)
If no position is marked, all environments are referred to.

t
! Acquired by age 4;0- Not acquired by age L4;0 ;
§ Affricates ~t] #, -dz- #ef -, =t -
1 ‘ #dz-, -G #
. Fricatives £, 8-, =6#, s, | 5, #o-
i Vv, =Z=, =zf #z~, -5—, -%¥ %

The differences lie in the ages of acquisition of /v/ and /z/. Templin
states that initial and final /v/'s are not acquired until age 6;0 but

Olmsted found that /v/'s in all positions were acquired by age L;0.
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If we look at the data from the present study, we can see that }v/'s
have a higher percentage correct than some of the sounds in the h;6
age range. Also, the /z/'s have a much higher percentage than the
other members of their group. If we order all the phonemes in the
present study we find the following order in Table 6k. In Templin's
groupings, we can assume that a sound that is acquired at an earlier
age is easier in some sense {both perceptual and in production) than
a sound acquired at a later age. Since all of the present study 's
subjects are over the age of 5;0, we can only make tentative conclu-
sions regarding easier and more difficult sounds in relation to age.
It appears that initial /4[/, initial /v/ and final /s/ and /z/
are_in a different order than in Templin's study. Thué, the above
phonemes were correct more often than earlier learned sounds in
Templin's study. In contrast, initial /& / and initial and final /[/
were ordered later in the present study than in Templin's. Initial
/z/ was not learned until T;0 years of age in Témplin's study, yet for
the present study it is ordered thirteenth, sbove the more difficult
sounds in the last grouping. Thus, medial and final /[/, final /{ /,
and /8/ and intervocalic /dz/ appear in a lower ranking than in
Templin's study by age. Some of the orders of acquisition have been
maintained according to Templin while others have not and it is diffi-

cult %o speculate exactly why.

A
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Teble 64, Phonemes in Present Study Renked in Order of Percent
Correct and Compared With Templin's Acquisition Order

{”\ : By Age

Oifii ;g;;i?int Present study Templin's study
study by group Phoneme % correct Phoneme Age
+ #h¥¥ 95.73 h 350
+ #- 93.26 f-
+ - -f- 83.33 -f-
+ -1I'# Th.31 -f
+ #s- 73.33 S- 3;6=430
- - 71.43 s
+ —y- 69.81 - -v-
+ ~S - 60.95 -z~
- #tf - 51.81 [-
- —s# 19.66 -7
- —z# 43,12 dg—
- , #]- 43.03 -8 4:,6-530
- #z.~ 42.99 -[-
- #dz- 40.78 £
+ -t - 38.68 -tjf
- A 33.65 -]’
O - #6- 33.02 -dz -
+ —v# 32.08 -v 630
- -[- 29.8 &~
- #0-~ 28.0L o~
- -t[ # 2k.53 -6
- -3~ 23.47 Ve
- ~[# 22,9k -5 750
+ -dg# : 21.29 -dz
+ -5 19.42 -2z
- -3z ~ 17.78 zZ-—
- ~0# 5.5 4
-5# ; 4,81 -3

#%/h/ is included as a fricative to agree with Templin's study.

O
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Ferguson (1972) compared Olmsted's (1971), SAow's (1963) and
Bricker's (1967) studies and came up with three groups of fricatives
which are acquired in the following order, the order within the groups
being unspecified: first /f s [/, then /v z/ and finally /6 & and 3/.
Ferguson stateé that this order is consistant with Jakobson;s predic-
tions. Jakobson asserts that the dental fricative is acquired before
the labiodental /f/, but the groups considered as a whole do not
falsify his claim. However, in both Templin's study and Olmsted's
study as well as the present study, the /f/ is acquired before the /s/.
The present study does not find the same order for the groups of

fricatives. Rather both /f/ and /v/ are acquired before /[ /, the

" subjects apparently having more difficulty with the palatal fricative

thar normal children do. See Table 65 below.

Table 65. Acquisition of Fricatives:
Ferguson vs. Present Study

Ferguson's groups Present study
f,s, [ £, 8, Vv
vV, & : Z:I '
i 93593 935:3

Other than the /f/, the same ordering for the present study and‘
Ferguson's groups holds.

In terms of substitutions, Jakobson (1968) predicts that the child
first substitutes homorganic stops for fricatives. Snow (1963) in =
study of 438 first grade children found that fricatives and affricates

have a larger number of substitutions and a mcre diverse range of sub-
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stitutions than any other class of consonants. Bricker (1967} and
Olmsted (1971) both present data on types of substitutions. Ferguson
summarizes all three studies and gives the composite pattern of favored
substitutions. Table 66 shows this composite along with data from this
study.

The present study also finds a diverse range and number of sub-
stitutions regarding fricatives as did Snow. For example, /3/ has 13
different substitutions, /v/ has 12, /8/ has 14, /s/ has 11, /z/ has
ls, ete. There are some differences in the most prevalent substitu=
tions for certain fricatives. TFor /f/, the subjects of the present
study substituted equal percentages of both [s] and [v]--[v] occp.rring
almost exclusively in the initial position and [s] in medizl and final
positions. The same predictions are found for /s/, /[/, /f/, /8/ and
/6/. However, for /z/, voiced [8] accounted for most substitutions,
followed by [dz] and finally by [s]. For /3/ the main substitution
was a [z] rather then the [d;} found in the other studies. This could
have been because the present study concerned itself with intervocalic
pesition exclusively for that phoneme.

In addition teo the substitutions noted for normal children these
subjects also produced a number of lateral distortions of their sibi-

lants. This seems to be characteristic only of abnormal populations.

105




Table 66.

Comparison of Substitutions for Fricatives Found In
Studies by Bricker, Snow, and Olmsted With Those Found

(ﬁﬁ In Present Study
L Percentages calculated on total number of substitutions
for a particular phoneme.
Target Substitution based on Substitutions in preszent
phoneme 8Snow, Bricker, Olmsted study with % occurrence
f s s (20%)
v (29%)
‘ t (15.5%)
s distortions, 9, | < (50%)
lateral /s/ {1k4,5%)
) (9.9%)
i (9.9%)
t (7.6%)
f s, tf 8 (72%)
lateral distortion (T7.5%)
ts (5.99%)
tf (5.2%)
v b b (49.5%)
- £ (18%)
. z s 5 (33.7%)
3 (10.6%)
s (9.57%)
lateral /z/ (9.L%)
3 v, d a (4L .1%)
v (26.6%)
z (10%}
J (7.4%)
0 f, s £ (47.56%)
‘ t (20.7%)
s (17%)
3 dz z (39.7%)
dz (13.7%)

@)
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Jakobson predicted that homorganic stops would be substituted for

the fricatives more than any other substitution. This is true in this
study only in the [b] for /v/ substitution and the [d].for /5/ substi-
tuion and shows up as second in frequency for the [t] for /8/ substitu-
tion although‘this is true only for initial position. In addition,
Jakobson predicts that the affricates /tf/'and /d5/ are more difficult
than fricatives and are acquired later. The data here as well as the
data from Ferguson (1972) show that it is often affricates that sub-
stitute for the fricatives and that they are acquired, at least in
initial position, before some of the fricatives. In fact, in the
present study, /t[ / is acquired before /[/ and they are at the same
place of articulation. Menn (1971) has also noticed that her subject
acquired affricates before the homorganic fricative was acquired,
specifically /t[ / before /[/. She had also acquired a dental: set, /ts/
and /dz/.

Ferguson states {p. 662):

As with other sounds, substitutions for fricatives are
normally less marked than the model phoneme. They fall into
three types: +ighter closure (stops and affricates) e.g.

8 » d, looser closure (liquids and glides) e.g. v+ W,
acoustically similar fricatives (place of articulation or
lack of stridency) e.g. @ = f.

He goes on to say that substitutions of tighter closure tended to e

more frequent in initial position. Looking at the pattern for our

data we can see the same type of thing.
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Table 67. Percentage of Occurrence of Different Categories of
Substitutions for Fricatives for Present Study

Substitutions for fricatives
Environment Stops Affricates Fricatives Liquids/Glides
Initial position| 35.35 S.7T 52.87 2.01
Intervocalic 22.28 8.41 60.4 - 8.91
position
Final position 16.03 5.67 78.3 0.00

Table 67 shows that aslthough fricatives tended to be substituted
for othelr fricatives more often than any other category, stops and
affricates did tend to be substituted in the initial position more than
in interwvocalic and final position. In final pozition, fricatives were
substituted T8% of the time for other fricatives.

Tngram (1975) studied children's acquisition of fricatives and
affricates. He outlined four stages: Stage 1: avoidance of adult .
words containing fricatives or affricates; Stage 2: substitution of a
homorganic stop; Stage 3: increased use of some kind of fricative or
affricate often mispronounéed but with substitutions of other frica-
tives and affricates; Stage 4: all but dental fricatives and /3/
produced correctly. Stage 4: correct production. The subjects of the
present study fall somewhere inbetween Stages 3 and 4 with most of them
in Stage 3 if we look back at Table 62 representing percentage correct

for fricatives, and Table 67 above.

4.31 Comparison With Abnormal Studies

Ingram (1976) shows the distribution of end summarizes the most
common phonological processes discussed in various studies of 17

deviant children. Although many of the processes were the same ones
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that normal children use, there were some which were quite unusual.

(ﬂj Teblie 68 lists the various phonological processes summarized by Ingram.

Table 68. Common and Unusual Phonological Processes Used by 17
Deviant Children as Summarized by Ingram {(1976)

Common phonological processes among 1T deviant children

Process # of children using process
Cluster reduction 13
Stopping < 13
Depalatalization 12
Fronting 12
Gliding 11
Deletion of final C . 8

Voicing processes
Assimilation in clusters
Velar assimilation

Ol

Unusual phonological process among 17 deviant children

Lisping s+ B

(:) Tetism f+ 1%
Lateral lisp s> &

Nasal preference w- @

l>mn

Fricative preference--a tendency to retain fricative and
affricates absence of reduplication

Farwell (1972) found corresponding instances of Ingram's 1975
study with regards to the acquisition of fricatives and affricates.
The purpose of her study was to find out if the order of acguisition of
sounds of children enrolled in an aphasia class was the same as normal
children and if the same phonclogical rules were used by both groups.
She found that for the individual fricative phonemes, the deviant
children followed the normal progressioﬁ in the acquisition of sounds

as stated by Templin (1957) but they were behind in terms of chronolo-
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gical age. However, she could not determine if’the phonological
processes used were the same as normal children's.

A number of other studies have attempted to determine whether a
child is delayed or deviant phonologically. Edwards and Bernhardt
(1973 ) as well as Renfrew (1966) have discussed the faet that the
deviant child may show the same processes as a normal child, but mey
keep them and persist in using them beyond the time that a normal child
would drop them. Thus, for normal children, final consonant deletion
drops out after about the 50th word; however, meny authors have noted
the persistence of the open syllable for deviant children. Edwards
and Bernhardt state (p. L48):

The phonologies written for these children are not entirely

similar to those for '"normal" children, even those who are

much younger. Normal children who exhibit processes 1like

prevocalic voicing generally do so at a stage before they

have two and three syllable words. The children in this

study have multisyllabic words, end yet they still have the

rather infantile process of prevocalic voicing. There are

several such examples where processes common in young

children are found along with processes characteristic of

older children.

Lorentz (1976) and Compton (1975) both agree that the phonology written
for a child with deviant articulation would not be equivalent to that
written for a normally developing child at the same stage of develop-
ment .

Weber (1970) studied 18 children with moderate to severe articu~
lation disorders. The processes which seemed to be most prevalent in
their speech were fronting of velars and palatals and stopping of
fricatives. This agrees with Menyuk's (1968) study in which she found

that the distinctive features Which the deviant children had most

difficulty with were [+strident], [+continuant], and [-anterior]. The
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stopping of fricatives would account for the [+strident] and
[+continuant] feature values being missing and the process of fronting
would account for the [-anterior] feature value being missing.

Ingram (1976) has shown that mentally retarded children including
Down's Syndrome use substitution patterns similar to those of normal
children's speech. Specifically they use the following rules for

fricatives and affricates:

stopping of fricatives: f -+ t
depalatalization (fronting of palatals) [ + s
deletion of final consonant

final consonant devoicing

. loss of affrication

Ut =N

Bangs (1942) studied 53 subjects who were residents of a custodial
school. Ingram has summarized Bangs"findings in terms of phonological
processes in Table 69. Bangs also notes that 35% of the final errors
were omigsions which may be a significant factor in the speech of the
retarded. In the present study, deletion of final fricatives was
important only for the voiced fricatives. /z/ was deleted 17.4% of

the time, /v/, 12.3% and /5/ 20.2% of the time.
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Table 69. The Most Common Substitution Processes for Affricates and
Fricatives of 53 Mentally Retarded Children Based on
Bangs 1942 ,and Summarized by Ingram, 1976. '

Position
(% of children using process)
Processes Initial Medial Final

Labialization ¢ > f kg 38 36
Stopping v>b 23 :

8>t 32 9

3+ 4 L3

s>t 13
Fronting f + 8 ‘ 15 15

q 4+ ts 13
Devoicing Z > 8 7 i1 - -
Mixed B+ s - 2L 13

]

A study by Pierce and Bartolucci (1976) attempts to identify the
linguistic competence of autistic children in contrast tp that of
normal and mentally retarded subjects. One of the three charactefis—
tics used to identify autistic children concerned language:
3) Language deviance characterized by abnormally slow
development or loss of previous speech habits, by

obvious echolalia and the inaccurate use of personal
pronouns {(p. 189).

‘Mean I.Q. scores for the autistic children were 61 and for the mentally

retarded subjects, 59.5. The results indicated that the mentally
retarded group made significantly more affricate than stop, nasal or
liquié errcrs. The autistic children are varticularly deficient in the
production of fricatives and liguids, and differed significantly from
the normal group in the production of liquids.

When we compare the results of this study with that one we see the

following results:
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Figure 1. % Errors In Phonological Production by Phoneme Class
Normal, retarded, autistic data from Plece and Bartoluceci.

(H) \ Aphasic from present study.
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The graph reveals that the subjects in the present study made more
eyrors; however, this may be a statistical confounding since Pierce
and Bariolucci do not give the total number of responses in their
analysis. OSecondly, liquids are the most in error for this population
as they were for the autistic group; however, sc were affricates and
fricatives with a small number of nasals and stops being produced
incorrectly. Thus, a particular diagnostic pattern for aphasic chil-

’”

dren does not seem to emerge for this population.

4.32 Compariscn With Qther Studies of Phonological Processes

Compton (1976) lists the most commonly cccurring deviant phonolo-

gical rules for initial and final consonants in 20 children that he

= tudied.
(‘) 8

Table 70 shows the processes for affricates.

113




O

@

Table T70. Compton's Most Commonly Occurring Deviant Phonological
Rules for Affricates (1976)
These values represent the total composite percent
occurrence for the general form of the phonological rules
(designated by numerals) and the more specific or restricted
forms (designated by subrules a, b, ¢, etc.) subsumed under
the general rules. Each general rule and its accompanying
subrules are mutually exclusive for each child.

Initial position Final position

3. ([ >t ~ 10. [tf » | = 208
= 55% Gz > 3|

a. d3+d=20%

L, tf +J‘ = 20%

Ingram (1976) discusses two processes which interact: stopping
and fronting. Thus, it may be hypothesizéd that /t[/ and /dz/ may
first be fronted to [ts] and [dz] and then may be stopped or changed
to [t] or [d]. EHowever, stopping may be the only rule to occur here.
In the p;esent study, the most common processes affecting affricates

is shown in Table T1.
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Table TL. Most Common Phonological Processes for Present Study
for Affricates
Percentage occurrence bvased on total number of possible
occurrences of phonemes.

Initial |Intervocalic Final

Process position pogition position| Stopping | Fronting
] L [ts 3.79% 15.23% 30.8L% - .| 1k.83%
3] 14z
e[ [s] 8.54% 21.19% 22,434 - 15.71%
85| ~]2]
5[] o [t] ' 27.85% 19.87% L% | 17.62% | 17.62%
&| {4
;Iq L [-cont all positions = 3.67% 3.67% -
dz -alveolar
;f- +[T} all positions-= 6.3% - -
Bl 13

Total 21.29% L8.16%

As revealed in Table Tl, fronting is indeed a major strategy for
affricates. However, in final position the favored phonemes are /ts/
and /dz/, alveolar affricates, followed by /3/ or /z/. Hewever, in
initial position, although fronting is still important, it occurs along
with stopping; thus the favored phonemes are /t/ and /d/. For inter-
vocalic position, they are almost equally distributed between the three-
alveolar affricates, fricatives and stops. Comparing the present study
with Compton's study, we can see that although stopping is most preve-
lent for initial position (33.86%) it does not reach the 55% mark cited
by Compton. In fact, most of the initial affricates were correct——/t[ /
being correct 51.8% and /dz/ being correct 40.T8% of the time. Stop-

ping was almost nonexistent in final position, perhaps meaning that in
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final position it is easier for this population to produce fricatives
and affricates rather than stops. Compton also states that in initial
position /t[/ became [[] 20% of the time. This was not done bf the
subjects of the present study, only using this rule 6.3% for all three
positions and most often in final position. However, it may be that
many of the subjects for this study are also fronting the /[/ and /3/ .
to [s] and [z] since this rule was used 15.71% in final position and

fronting was a major strategy for this population occurring L8% of the

" time.

Now, let us turn to the most commonly occurring deviant phonologi-
cal rules for fricatives as listed by Compton (1976) as shown in Table
72. In discussing these rules for the present study, we will firsp
look at the stopping rules, next the fronting rules% the affrication
ruies and lastly, the devoicing rules. We will then %urn to the
unusual phonological fules which Ingram discusses as shown in Table 68

on page 109.
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Table T2. Compton's Most Commonly Occurring Deviant Phonclogically
Rules for Fricatives In Initial and Final Positions (1976)

Initial position

Final position

8. e, o] =25%] 5. [+frict T, {'t“ = 207 |

vj b ~labial| |d

B - = 80% , _

a. v b=80%] a. [+frict = 35%

. - -labiall> t=15%

9. [8 &[] =55% |-voi -
3 Ic’i‘ Stopping

. " =100% processes -

a.d > d=Uu5%] 6. l_f.l_)_‘p'l = 20%
Stopping M _b.. | =557
processes _

Ei *[t' =15% a. v+ b = 359

zl |4 L _ - . - o

¥ T = 50% 7. "9 T = 35%

a. s *t=20% 8| v

7z 53 = 15% -

- 8. z =s =35% (de-
13. [ >t =25% voicing)
11. z »s =L0% {@evoicing 9. i, el = 35%

‘ 3 z (fronting

12. z +dg =20% (affrication) - :
15. [ >tf =20% @affrication
1. [ +s =20% (fronting .
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Tabie T3. Percent Use of Stopping Rules for Fricatives Based On
Total Number of Possible Phonemes '
Percent occurrence of stopping rules in relation to the
total number of errors {both substitutions and deletiong)
is reported in the last column.

Substitution and. Environment ‘ Total % % of total
Phoneme TInitial Intervocalic Final ocourrence errors
f p~ 1.1% | ~ -
t - 1.854 | t- 1.85% 2.,487% 18.75%
v b~-24.29%] b - 11.32% b - 2h 539 :
k- 1.43%] 4 - 8.49% EJ 10.38% 26.95% 61.29%
2 t -30.19% t -~ 1.84% 16.28% 20.12%
‘ d- .oL%
5 d-5T.9b%| 4 - 3L.07% | d- 6.73% 32. L% 40.54%
? - 3.88%
3 t - 0% t - 2.86% | t- L.83% 2.94% T.25%
z d- 1.87%|d4 - 5.61%2 | 4~ 5.5% 4.96% 8.25%
g~ QL% t - .97
i) t- .6l%|t - 3.97% | t- 1.8L% 2.12% 3.17%
3 d - T.14%
t - 1.02% 8.16% 10.67%
Total 11.92% 20.66%

I we can look at the stopping rules, we can see that the only contin-
uants which are stopped over 20% of the time are /v/, /0/ and /3/.

/8/ was changed to a stop almost exclusively in initial position.
Since there were vefy few errors for /f/, the stopping rules occurred
only 2.48% of the time which does not compare to Compton's 25%. How-~
ever, if we look at stopping in relation to other types of errors for

/f/, we see that they occurred 19% of the time which does approach
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Compton's 25% level. Neither were the /s/, /z/ or /]/ stopped as much

as in Compton's study. It will also be noted that in the msjority of

‘cases in Table T3, manner was the only feature changed, voicing remain—

ing essentially constant. In addition, the fricatives were replaced in

the majority of cases by their homorganic stops, or by the stop‘in the

closest position to the fricative's place of articulation.

Turning now to Table T4, we can see that the subject's of the

present study seem to use fronting rules as major strategies.

Table Th. Fronting Processes for Fricatives In Present Study Based On
Total Number of Peossible Phonemes for Each Phoneme Category
Percent occurrence of stopping rules in relation to the

total number of errors (both substitutions and deletions)
i is reported in the last column.

Environment and )
% of occcurrence Total % of| % of total
Process Initial |[Intervocalic | Final occurrence errors
[ »{s, ts] |U45.50% 50.33% | 53.21%
t .61% 3.97% 1.84% . :
46.11% 54, 30% 55.05% 51.29% 76.76%
3 +[z,s, dz 3L.69%
la, t 8.16%
- L2.85% 42.85% 56%
Totals ho.71% 72.h2%

Fronting was used 51% of the time for /[/ end L2.9% of the time for

/5/ andlSO% overall. Compton, however, found that his subjects used
fronting only 20% of the time in initial position and 35% of the time
in final position. This means that for the palato-alveolar fricatives,
fronting is a more prevalent rule than stoppingrfor the present popu-

lation. Whereas stopping accounted for only 3% of the errors for /[/
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and 10.7T% of the errors for /z/, fronting accounted for T2.4% of the
total possible errors for /[/ and /z/ combined.
The next processes to discuss are those of affrication as shown

in Table T75.

Table 75. Affrication Processes for Fricatives in Present Study Based
On Total Number of Possible Phonemes for Each Phoneme
Category
Percent. occurrence of stopping rules in relation to the
total number of errors (both substitutions and deletions)
is reported in the last column.

Environment and
% of occurrence Total % of | % of total
Process Initial | Intervocalic| Final geeourrence errors
s,/ » ts,tf| 2.75% 8.2% 7.87% 6.27% 11.37%
z,3 + dz, & | 22.43% 4 .88% 0% 10.9% 12.6L4%
Totals 7.61% 11.87%

1

Compton found that both /z/ and /[/ were affricated approximately 20%
of the time. In this study, only the voiced fricative /z/ was affri-
cated over 20% of the time-—or 22.43% in initial position. Note also
that voicihg remains unchanged. For the remainder of the fricatives,
we can see that affrication was a minor process accounting for only
approximately 12% of the errors for these four fricatives.

Finally, let us look at devoicing rules. Compton mentions two
different rules: 1) z » s, 40% in initial position and 2) z 5 s, 35%
in final position. It seems strange that /z/ would be devoiced more
in initial position than in final position, since final conscnant
devoicing is a wvery common rule in languages around the world. In
fact, his findings are not replicated here. Only ccnsonants:in the

final position were devoiced to any extent as Table 76 shows.
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Table T6.

Deveoicing Rules for Voiced Fricatives

Percentage occurrence calculated for final position only.

# of responses Total % of
and enviromment occurence
Process Initial Intervocalic Final in final position
z > 8 0 1 14 12.84%
z > [-voi]
(place and
manner changed) 0 9 L
‘ 18 16.51%
v+ £ 1 3 16 15.09%
v+ [-voi]
(place and
manner changed) 1 0 11
27 25.47%
8 + [-voice]
{place changed) L 5 9 8.65%

Thus we can see that /z/ was devoiced 16.5% in final position, /v/

25.5% and /&/ only 8.65%. Percentages were not calculated for the

Other rules:

other positions since the numbers were very small.

Compton has an additional substitution rule for

dental fricatives which occurs 35% of the time in final position only:

@ +f; &+ v. In the present study, two substitutions for dental

fricatives were ccmmon--labio-dental and alveolar fricatives.
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- Table TT7. Substitutions for Dental Fricatives

Environment and
% of ocecurrence Total % of | % of total
Process Initial Intgrvocalic Final occurrence errors
o f 19.81% 52.29% 36.28% 44.83%
B> s 5.66% 20.18% 13.02% 16.09%
5> v 0% 17.48% 50% 22.29% 27.03%
5> z 1.87% 5.83% 1k .Log T.33% 8.88%

Thus, by far the most prevalent substitution is the/8/+[f](52%) and
[8/+{v1(50%)in final position. However, in initial position /&/+ [f]
almost 20% of the time. The second rule, /6/ + [s]'apd /87 + [z] is
prevalent in final position only éccurring 20.2% and 14.4% respectively.
Stopping rather than these rules is the prevalent process in initial
position.

Two other processes which are deviant and which Ingrém speaks of
are lisping processes-- both frontal and lateral lisping. A frontal
lisp or /s/ » {8], /z/ + [8], occurred in 18.1% of all possible cases
accounting for 36.15% of the total errors for /s/ and /z/. ZIateral
lisping (a lateral escape of air on all sibilant sounds} occurred on
only 6.91% of all possible cases of./s, z, [, 3/ and accounted for
11.9% of the total errors for those four phonemes. This parallels the
literature reporting these types of errors for articulation defective
children.

In addition to his substitution rules, Compton also lists some
deletion rules for final consonants. Ingram (1976) states that final

consonant deletion is a common phonologicsl process among young chil-
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dren. Compton's rules and percentages are listed in Table 78 along

with the percentages from the present study.

Table T8. Comparison of Percentage of Occurrence of Final Deletions:
Present Study vs. Compton, 1976

Compton's processes Processes in present study
with % of occurrence with % of occurrence
13. d. s> @ 10% s+ ¢ L4.83%
e, z7* @ . z-+ @ 17.43%
12. [+cont]** > ¢ 10% [+cont] =¢ 10.5%
a. +eont 30% rlcont_
+vol. - @ 20% +voi |+ @ = 18.43%
-labial ! -lab |
+cont |~ ¢ = 16.61%
j+voi |

*¥*Note: Compton uses the feature + frict, however, I have changed
it to +cont to be consistent.
As we can see, our percentages agree with Compton's findings final
deletions. Tt is evident also that final voiced fricatives are deleted
more frequently than final voiceless as shown earlier in Table T2,
page 117.

Table 79 on the next page summarizes the percentage of occcurrence
of various phonological processes for affricates and fricatives. The
first number is based on the total possible occurrence of a phonene.
The second number is the % of errors, both deletions and substitutions
that a particular process acccounts for. Thus we can see that deletion
1s not 2 major factor in accounting for errofs of these phonemes. never
accounting for more than 10% of the possible errors. Stopping seems to

be a major process for /v/, /3/ and the affricates followed by /6/ and
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/£/. TFronting is the most common process for the palato-alveolars
accounting for from 55—76% of the possible errors. Affrication and
lateral lisping account each for about 10-15% of the errors for the
four sibilant phonemes. Frontal lisping gecounts for approximately
L8% of the errors for the /s/ phoneme and 28% for the /z/ phoneme. A
major process for/6/seems to be the substitution of [f] for the /o/
accounting for U45% of the errors. Devoicing seems to be an important

process in final position only as we discussed earlier.

124



~

- - - Lg/ts Lyt/ectt au/ee g9¢/6°ey | Lrov/2'g Lg/o'e ¢
- - - z'w/gz | 9 tr/ecd 9°0T/T"L [ g'9l/E 1 | 2E/1e 2 h/ee )
- - £°6/5'9t § e'lafLl'9t | £'g/0°¢ 6'2T/L°L - £'g/0°4 9°6/6°% 2
- - - g ly/h 61 | 9 ET/9°6 €x/e"¢ - £°L/6'2 Te/Te a
(%) ) :

6/L | lz/e‘ze S e/l g - - - - G oq/y gt ot/E'g Q
(®) :

9T/ET |Q Hy/E"9E - = - - = T 02/e°91 £'9/1'g 0
- - g-12/6°62 - - - - £°19/0° 12 m.s\ww: A
- - - - - - - g gr/s e 4 6/2°1 h

P

- - - - - - 669/2"gy | 6°0L/E 12 £rg/ot1 I

A0YI0 | UOTIVZT ey Tejuoig Toas3w] | UDJ3eoTXI V| Bupauodg Fijadogg TUojjoied | oWououJ

=191q91 Buyotosag Buypdeyr Suydspy ‘

] 810115 {930} JO § puUv a0usdanoo0 JO § GIJA 696560040 pid Bi0ddo JO §9

BOATIUOEAL PUB EOVBOTAIIY dOJ BO8B2004]. TH2TIoTonoyd Jo Bioriy Jo afmjusasag/eotarinang Jo 9fwjudosisg "6l 2TUWL

)

W

125



L.4 Stops and Nasals

Templin (1957) lists the ages at which stops and nasals should be

acquired. This is shown in Table 80.

Table 80. Age of Acquisition of Stops and
Nasals According to Templin (1957)

Pheoneme Age
category acquired Phonemes
Kasals 3;0 m, n, n
Stops 350 o
t-, -t
4;0 k
b
d
g
630 ~t—

Thus, all stops should be acquired by age 4;0 with the exception of
intervocalic /t/. Intervocalic /t/ is nct really a stop in American
dialects, a fact which Templin may or may not have been aware of;
ﬁertainly she never mentions it. In intervocalic position, /t/ often
becomes a tap or flap, phonetically [£]. Thus, it is not éertain what
Templin meant when she stated that intervocalic /t/ was not acquired—-
did she mean the flap [r] was not acquired or was she listening for the
nonoceurring intervocalie /t/ in the environment V_i&. Sander (1961)
determined ranges from the median age of customary asrticulation until
the age where 90% of all children are customarily producing the sound.
He arrivgd at essentially the same conclusions as Templin except that
some of the sounds should be occurring earlier than she reported.

Table 81 shows Sander's age range.

126



Table 81. Age Range for Acquisition of Stops and
Nasals According to Sander (1961)

Age range for
Phoneme acquisition in years
p, m, h, n, w 1;6-3;0
b | 1;6-4;0
k, g, d | 2;0-L;0
ts 1 2;0-6;0

Thus, we see that /t/ and /n/ have a four year age range in which
children are learning to produce them in different enviromments.

Ingrem {1976) in discussing various early studies notes that an
early process with some children is initial consonant voicing and
ilater, final consonant devecicing. Although thig study did not find true
consonant voieing in initial position, it did find that many of the sub-
jects @id not aspirate initial wvoliceless consonants. BSince to English
speakers (including linguistic'investigators) unaspirated voiceliess
consonants sound very similar to voiced consonants, this may be the
- gsame process referred tc in the literature as initial consonant
voicing. Here we will call it "deaspiration'.

Ingram also notes another common process of regressive assimila-
tion of alveolar consonants to following velars. He terms it "back
assimilation," e.g. talk +~ [kuk], dog + [gok] (Irngram, 19T7Lka).

In Compton's (1976) study of abaormal langusge, he found the fol-
lowing most ccmmonly occurring deviént phonological rules for stops

and nasals.
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Table 82. Most Common Phonological Rules for Stops and Nasals

(*3 (Compton, 1976}
Initial position Final position
1. [+stop | 11. [+stop > ¢ 209
—frict| -+ [-aspl =65% -frict
| -voi (deaspiration) _ _ — 40%
_ a. |+stop
2. [x]. H = L0% (fronting) ~frict | » § 20%
¥ d ~labiall -
-
13. |+coms + @ 10%
+alv
a d ~ @ 10% i~ 50%
n .
b. [n] > @ 10%
C. [t, d] > @ 10%_

Curtiss (197T7) in discussing her subject, Genie, states the fol-
lowing types of rules for stops and nasals:
(:> 1. Deaspiration of initial voiceless consonants
2. Final conscnant deletion
3., Final consonant devoicing (obstruents only)
4, TFronting

5. Denasslization

6. MNasalization of vowel preceding nasal |

TallaiandPiercy(1975)havedoneconsiderableresearch on speech percep-
tion impairment in children with developmental dysphasia. In general, she
has found that these children make significantly more errors than
normal children on identifying stop-consonant segquences, especially

in conscnant clusters. She concludes,
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Those speech sounds incorporating rapid spectral changes

which are critical for their perception are most difficult.?

for dysphasic children to perceive and are also most often’

misproduced by these children. (p. 3)

She found that stop consonants were more impaired than nasals and
vowels and particularly stops in clusters.

We can compare the present study with the studies cited above.
Deaspiration accounted for only 4.21% of thé possible initial voice-
less consonants; ﬁowéver, this accounted for all the errors but L in
initial voiceless stops. Compton arrives at a 65% figure which seems
guite high. - One can only assume that his subjects must have had many
more errors on stops than the children of the present study. Compton
also'states that his subjects deleted 40% of final stops while the
present study indicetes only 17.2% of the final consonants were
deleted. However, if we look at the alveolar final consonants, we
find that 33.25% of those were deleted which is nearer to the 40%
level., This also agrees with our previous discussion on al%eolars
being deleted more in final clusters; it seems that they are also
deleted more as single éonsonants.

In looking at nasals, we can see that final /n/'s in the present
study are deleted 14.7% of the time which is slightly more than the
10% Compton shows. Our study also shows some use of denasalization,

fronting and intervocalic glottalization for nasals. No back assimila-

tions were noted for elther stops or nasals.

L,5 Glides (Approximants)

Not much literature has been written about these phonemes since

they are usually acquired early and with very few interesting errors.

129



Smith (1976) notes that his son used both.[lI and [ 0] for the /j/ .
phoneme as in yolk + [lo:k] or [ro:k] (p. 78). His son, however, had
alﬁost no difficulty with /w/, using an occasional [v] as a substitu-
tion which occurs only 1.85% in the present study as well. The initial
substitﬁtion of {?] for /j/ in the present study could also be handled
as an initial consonant deletion. Initial /j/ was also found in
Smith's study. The same thing can be said for initial /h/. The [2]
could also bé considered by somelto be an initial deletion regardiess

of the hard attack which characterizes the [?]. Smith's son did delete

.initial /h/ in many of his words.

139



CHAPTER 5

ANALYSIS OF DISTINCTIVE FEATURE ERRORS

5.0 Introduction

Several studies of the distinctive feature errors of children with
functional articulation disorders have been conducted. Menyuk (1968),
in a distinetive feature analysis of thg consonants of normal and
deviant children, found three distinetive feature values lacking in the
deviant group: [+strident], [-anterior] and [+c0ntinuant]. Thus, the
children used the proéesses of stopping of fricatives which would
account for the lack of the first and third feature values and fronting
which would account for [-anterior] being missing. McReymolds and
Huston (1971) studied distinctive feature errors of 10 children and
suggested that markedness of features may be a_valid measure for pre-
dicting distinctive feature errors of consoﬁénts since a marked feature
specification implies greater articulatory complexity than its unmarked
counterpart. (However, cf. the previous discussion on the arbitrariness
of marking conventions.)

Singh and Frank (1972) analyzed substitution errors of articula—
tion in 90 children and reached the following conclusicns:

1) the most recently acquired phonemes are substituted most often

2) phonemes used as substitutes are most often the ones that were
learned earliest

3) the plosion feature is the most frequent substitution for other
manner features such as frication and nasality

4) the plosion feature is not commonly replaced

5) friction and nasality features do not substitute for each other
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6) place feature is substituted by the closest, more frontal
place in the same mammer of articulation (e.g. t/k, s/[,
8/s, £/9)

7) if the closest more frontal feature has not yet emerged in the
same manner, then there is a change in both the place and
manner (e.g. t/[, instead of s/[)

8) voiceless more frequently substitute for the voiced phonemes
than vice versa.

In theirrstudy, Singh and Frank only included as sﬁbstitutes those
phonemes which are a part of the English language. Therefore, if [&]
or [7] were used as substitutes, these were counted as distortions and
not analyzed.

Compton (1975) reached similar conclusions about substitution
errors in a longitudinal study. He found th;t: 1) there were more
substitutions along the place continuum than the manner continuum, with
the substitutions generally being a shift %o a more forward place of

articulation; 2) when substitutions of manner occurred, place was

usually held constant, most often on the alveolar ridge.

5.1 Present Study

As can be seen from Table 83, the majority of errors in the pre-
sent study involved the features of coronality, back, consonality,
round and high. The changes involved were from [+coronal] to [-coronall
and from [+consonantal] to [-consonantal]. This accounts for all of
the errors of /1/ and /r/ becoming vowels in final position and as
syllabic conscnants, aﬁd thus slso involves a change in backness and
gften roundness, liquids becoming [a] and [oo]. However, single
feature value substitutions can be usefully compared only Whén they

involve the substitutions in the same major class of C (consonant),
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v (vowel), L (liquid) or G (glide). As soon as a liguid becomes a
glide, there are implications such that a change from [+vocalic] to

[-vocalie] also requires [+consonantal] to [-consonantall, ete.

Table 83. Hierarchy of Distinctive Feature

Errors
Feature change # of responses
1. +cor -+ =cor 2007
2. -back ~+ +back L7390
3. +cons > -cons 1658
L. -round ~ +round 121k
5. -high - +high 9L6
6. +ant —+ -ant 886
7. +voc = =voe 769
8. -ant ~ +ant 719
9. +stri -+ —stri €37
10. +high -+ <high 529
11 -tense > +tense 503
12. +lat -+ -lat L5k ,
13. +cont =+ -cont hs2
b, -stri -+ +stri 300
15. =cont =+ +cont 278
16. +voi =+ -voi 267
17. -cor = +cor 182
18. -lat + +lat 178
19. +nas = -nas 108
20, +back =+ -back 99
2L, =voi =+ +voi 79
22 -voc = +voe ' 31
| 23. ~low =+ +low . 26
| 2k. -econs - +cons 20
| 25 -nas = +nas 12
| 26, +round + -round ‘ I
27 +low -+ -low 1
[ 28. -tap ~ +tap 1
)
I TOTAL 14,150

Table 84 shows the asyminetries in feature wvalue errors with most +
Teatures changing to - features rather than vice versa. This "formal"
Tfinding, of course, simply reflects the features chosen, since if the

inventory of features selected [fstop] rather than [*continuent] the
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values would be reversed. There are apprdximately twice as many errors
of [+continuant] changing to {-continuant] as there are the reverse.
This would agree with Menyuk's study which found the [+continuant]
feature value missing: The same 1is true for strideney--[+strident]
tends to become {-strident] which involves many frontal lisps. Menyuk
(1968) also reported that the [+stridency] feature value was missing
for deviant children. One would not expect that /s/ would change to
/8/ in normal children since /0/ is highly "marked" compared with /s/.
In fact, according to Jakobson (1968), /s/ is the least marked frica-
tive. However, it is not just a matter of the feature stridency since
/t/ and /v/ sre both [+strident] and most of the children bad no diffi-
culty with these two fricatives., The difficulty may be a combination
of perceptual confusion, production difficulty and phonemic crganiza-
tion since the place of articulation is similar for /€/ and /s/, but
/£/ does not require fine coordination of tongue muscles.

Voicelessness tended to substitute for voicing more than vice versa, a
fact which was also found in the study by Singh and Frank (1972). Also,
nasals tended to become denasalized rather than vice versa. Because /1/
tended to become a glide, the features values of lateral and vocalic
tended to become minus., The previous studies indicated that a more
frontal place of articulation tended to take place. In the present
study, however, [+anterior] became [-anterior] more than vice versa.
The reason for this was in the high number of laterals which became
back vowels. [-high] became [+high] more than vice versa which may mean
that more back consonants were produced, or more glides, /3i/ and [w/

both being {+high}. This will be discussed in the finer analysis below.
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Table 8k,

Asymmetry in Feature Value Errors

# of Possible % of ! % of total
Feature Change | responses | responses | responses | errors (14150)

coronality | + - 2007 10,673 18.8 1h,18
- >+ 182 7,058 2.6 |  1.29

back + - 99 3,674 2.7 I T
- 1790 14,057 12.7 i 12.65

cons + - 1658 | 17,0LL 9.7 i 11.72
- >+ 20 687 2.9 | R

round - - T L17 1.0 .03
- >+ 1214 | 17,31k 7.0 8.58

high - - 529 . k., 820 11.0 3.7h
- > =TS P 12,911 7.3 6.69

ant + - 886 | 10,729 16.7 6.26
- 4 719 | 7,002 10.3 5.08

strident + > - 637 * 4,050 15.7 k.5
- >+ 300 ;13,681 2.2 2.12

*tense - - - E -
- >+ 503 3.56

‘lateral + > - T ush ' 1,307 34.7 , 3.21
-+ 178 16,42k 1.1 1.26

cont > - 452 8,196 5.5 3.19
- >+ 278 9,535 2.9 1.97

voice > - 267 9,908 2.7 1.89
I 79 7,823 1.0 .56

nasal + - 108 2,355 4.6 .76
~ > 12 15,376 .08 .084
low T 1 164 .6 .007
>+ 26 17,567 .2 .18

tap - - - - -
-+ 1 - .007

;vocalic + - 769 3;266 23.6 E 5.4L
-t 31 . 14,56 2 .22
#Note: [tense] was used only when a liquid became a back round

vowel [oo]
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We can see from Figure 2 that the majority of errors occur with
place features accounting for 50.78% of the errors. Major Ffeature
errors {[fcons], [tvoc]), were second with 27.5% of the total. Compton
found that place of articulation errors occurred more frequently than
manner errors, and this study agrees. Singh and Frank found that the
plosion feature most fregquently substituted for other manner features
such as friction and nasality features; this is also supported by the
present study.

Figure 3 shows that 6 feature errors account for 27.24% of the
errors with 3 feature errors accounting for 15.6T7% of the errors. Some -
explanation of the above analysis is necessary since it does not agree
with some previous studies. In the present siudy, all of the errors
were grouped together including the errors in single consonants and in
clusters. In additiom, syllabic liquids and nasals wers also included.
The inclusion of liguids and syllabiés somewhat distorts the analysis.
Therefore, the following analysis separates the liquids and glides from
the true consconants and a hetter comparison with other studies can be
made.

The large number of [+coronall to [—coronél], [+consonantal] to
[-consonantal], [-back] to [+back] and [-round] to [+round] errors must
be accounted for. In addition, the large number of 6-feature errors
éhould be accounted for since most other studies found mainly 1, 2 and

3 feature errors {Compton, 1975; Singh and Frank, 1972)}.
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Figure 2. Percentage of Errors of Distinctive Features
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Figure 3.
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Table 85 shows a substitution matrix for liquids and glides.
{A) Syliable final iiquids and liquids in final clusters were most often
substituted for by some type of back vowel. This type of substitution

would account for 811 of the 4, 5, and 6 feature substitutions since:

(1] = [oo] (1] -~ (o] [r] =+ [oo]
+econs -cons +cons -cons +Cons -cons
+voe N -ant . +ant - ~ant +cor N +back
+ant -cor +cor -cor ~high -Ccor
+ecor +back -back +back -back +round
-back +round - = - - +tense|

+tense

Table 85. Phoneme Substitution Matrix for Liquids and Glides
This ineludes all positions (Initial, Intervocalic and
Final) as well as syllabic liquids [;], [}] for liquids.
Initial position only for glides.

Substitution Errors
(ﬁ) r 1| ow Jth |2 |g|d|n|Vv|o| o | Total
N § r 17 {596 8 216 | 269 1106
q" .
;o‘ 116 96 |45 21 |1 |2 (1 2871 139 18
S _
2 W 3 3
&
a1 3 10 6 16
h T . T
Total 6 | 27 |692 (45 |0 b2 |1 {2 |1 |3 |s503] 308 1630

Also, there 1s a higher frequency of /r/ and /1/ changing to the
glides, /w/ or /j/. This also involves a six or seven feature value
change including the change of [+coronall to {[-coronal] and [~high]

to [+high].
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1 - W r > W

— —— — ——

+cons ~cons _1con§ i—cons™ |
+voc -voe- +voe -voc

+ant > -ant +cor >  ~=COor

+cor . -cor =back +back
=high +high -high +high
-back +back - +round

T - +round ’ — -

7 features 6 features

This is espparently a simple change in terms of perceptual quality and
may be explained in the light of formant structure. /w/ may be thought
of as a nonsyllabic version of the round vowel /u/ and /4/ as in "red"
may be thought of as a nonsyliabic version of the rhotacized wvowel in
"fur". In initial position, /r/ is often rounded; acoustically, approx-
imants have a formant structure similar_to that in vowels, but changing
more rapidly. Thus, the /w/ may involve the same formant structure as
the /u/, except for omitting the lowering of the third and fourth
formants which is characteristie of /r/. However, looking at festure
cﬁanges, it involves so many features that it appears to be a highly
complex and "unnatural" change. Therefore, these substitutions may
obscure feature generalizations involving manner, place and veicing of
true consonants only. |

However, a few generslizations can be made concerning liquids. The
only substitutions for /r/ in syllable initial position were [w] and [?]
with [?] occurring almost exclusively in intervocalic position. /i/ had
a number of substitutions>including the glides, [w] and [j], and also
other stops including [2]. This substitution occurs in reverse with
[ 1] substituting for /j/ 10 times. It is interesting that /r/ and /1/

substituted for each other only in initial clusters.

140



W,

Table 86 shows a phoneme substitution matrix for true consonants. The
substitutions were counted for all 16 subjects in initial, intervoecalic
and final positions and the total number of substitutions of each
individual phoneme is given in Table 86, The phonemes that were
replaced, i.e. target phonemes, are on the veriical axis and the sub-
stituting phonemes on the horizontal axis.

The 2,455 phoneme substitutions of Table 86 are analyzed into
3,343 feature substitutions in Tables 87 , 88 and 90. There are more
pilace feature substitutions than manner or voice whiech would agree with
previous studies.

Manner substitutions . In the manner category, nasals and liguids

rarely substitute for other categories. Of the 1038 manner replace-
ments, 510 or L9% were by stops, 211 or 20% by fricatives, 171 or 16.5%
by affricates, 119 or 11.5% by glides, and the rest by nasals and one

Lap.
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Table 87. Errors Involving Menner Features

Target - Oral stop|Nasal Fricatiﬁzrzgfricate Liquid}Glide|{Tap|Total
Oral stop 6 L9 L6 7 39 ] 0 1h7
Nasal 63 2 é 0 1 910 TS
Fricative 297 8 125 L 69 | 1 | 50b
Affricate 150 0 160 | , -0 210 | 312
Totals 510 1h 211 17 12 119 | 1 |1038

For the purposes of this discussion oral and nasal stops are
considered as separate classés. An examination of the substitution
errors shows that of 2,172 nesal targets 75 errors or 3h.5% produced
oral segments, whereas there were only 14 nasals which were substituted
for non-nasal segmenis which accounts for only .1% of the total oral
targets (11,369). One can conclude from this asymmetry that nasality
is indeed a "marked" feature.

Similarly,-since of a total of 6,736 stop targets, nén—stop substi-
tution errors occurred 147 times or 2.2%, as opposed to stops replacing
other manners of articulation a totzl of 510 @imes or 7.5%, it would
appear that the suggestion that for true consonants [-continuant] is
"unmarked" holds true. It is even more evident when we consider only
the fricative category. Of the 3,952 target fric;tives, 297 are stop
errors, 8 are nasal, and 125 are affriéates coﬁing to a total of 430
[-continuant] errors or 10.9%. Stops also substituté for fricatives
and affricates rather than vice versa, with h9-and L6 exceptions
respectivelyf

Of the 681 target affricates, 312 or 45.8% are replaced, mostly by
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stops and friéatives. It is interesting to note that since they were
replaced by stops and fricatives almost equally, this might be consid-
ered "cluster simplification" rather than simply feature changes, i.e.
either the deletion of the fricative portion of the cluster (affricate
0 stop) or the stop portion of the cluster (affricate to fricative).
However, affricates did tend to substitute for fricatives which cannot
be considered any type of simplification. Of the 3,952 target frica-
tives, 125 or 3.2% were replaced by affricates. Glides tended to
substitute for stops and fricatives slightly more than for nasals and
affricates. These observations als; agree with the study by Singh and
Frank (1972) who found that in general stop replaces nasals and frica-
tives; and that nasals and fricatives do not replace each other. They

did not include affricates in their study.

Plzce substitutions. Singh and Frank (1972) found that a feature

of place is substituted for by the closest more fronted feature of
place in the same series (manner); alveolar for back, labial for
alveclar in the stop and nasal series; alveolar for back, interdental
for alveolar, labial feor interdental in the fricative series. Labial
stops replace labial fricative except for /f/ which posed 33% of the

exceptions, changing instead to an alveclar stop.
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Table 88. Errors Involving Place Features

i Error
; Palato~ §
Target | Labial |Interdental |Alveolar|Alveolar Velar: Glottal |Totals
Labial >< 13 78 6 1h 22 133
Interdental]] 180 215 20 .k L h23
Alveolar 109 286 139 60 73 | 667
;Palato— ‘
:alveolar 6 20 591 20 L 6Ll
Velar 12 1 57 15 21 106
iTotals 307 320 941 | 180 98 | 12k 1970

Of the 583 targeted interdentals, 423 or 72.5% were in error,
alveolars substituting 215 times or 36.9% and labials substituting 180
or 30.9% of the time. The labial substitutions were mostly [f] and
[v]. Twice [#] substituted for /8/ but only in clusters. In general
these changes involved only a few features in terms of Chomsky-Halle
features, e2.g.
+ant | —cor
‘7+c or M lj-strijl

-stri

g, & f, v
The feature of voice was also changed thirteen times, /f/ - [3]. One
change involved a 6-feature change, /6/ + [w].

Singh and Frank (1972) stated that labiai should substitute for
interdental unless the child does not have the predicted phoneme éhange
inhis repertoire znd then the closest stop is substituted, i.e. /t/ or
/d/. However, in the present study, [s, z] also substituted for inter—
dentals as did the [t, 4] even though the subjects could produce the

labial fricatives correctly. The following Chomsky-Halle features are
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involved; in most cases voicing remains constant, changing in only 5

casegs.
+ant - +ant
+cor | * [+stri] +cor | > [-cont!
+cont +cont
-stri -stri
8,3 S, % 8, & t, d

Of the 5,281 targeted alveolars there are 667 or 12.6% errors.
Interdentals substituted for 286 or S5.4% of the errors and palato-
alveolars for 139 or 2.6% of the errors. Labial substituted for
alveolar in 109 or 2.1% of the cases. However, all but 23 of these
gccurred in clusters thus involving some type of assimilation, e.g.

g} £/ Jw/

Singh and Frank {1972) state that interdental substituted for
alveolar in the fricative series and this was also found in this study
occurring 283/286 as substitutes for fricatives and 3 times as substi-
tutes for the alveclar stops /t, d4/. The change of alveolar to inter-
dental involves the following features in Chomsky-~Halle terms:

—:ant

+cor | > [-strident]
+str£
S, Z 6, d

Occasionally voicing also changes (8/z, 2) and manner changes three
times; this still involves Jjust a few features.

A surprising substitution in light of the Singh and Frank (1972)
study, is the substitution of palato-alveclars for alveolars. These
errors are accounted for in the following manner: [ Jj] substitutes for
alveolar stops and fricatives 39 times; [f, 3] substitute for alveolar

fricatives in 44 cases; [tf, d3] substitute for alveolar stops and
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fricatives in 52 cases., Thus we have a change of manner as well as
place in most of these substitutions. In the case of the /j/ substi-

tution we also have a change in conscnality as shown below.

— o

+cons -cons - +eons

+ant —ant +ant —ant
+cor i+ +cont +cor - [Tstri
=ocont -gnas astri -cont
gnas acont geont
t, d, n J : t, d t[, &z
s, 2 s, Z

These changes are rather high feature values of 5 changes. However,
the change from /s, z/ to if, z] is as follows: and is a low change

although in the wrong direction, i.e. back rather than front.

ranﬁ} + [-ant]

+cor
s, z I3
Velar and glottal substitutions account for only a small percent
(1.1% and 1.4% respectively) of the total number of targeted alveolars.
Of the 3,379 targeted labials, only 133 or 3.9% were in error,
the main substitution being by alveclars {78 or 2.3%).
The change was from /f/ and /v/ to [s] or [2] or from /b, p, m/
to [t, 4, n]. Alveolar fricatives substitute for labial fricatives in
2L cases, alveolar stops for labial fricatives in 14 cases and alveolar
stops for labial stops and nasals in 37 instances. The changes involve

the following Chomsky-Halle features:

+ant| = [+cor] Fant [+cor
-cor -cor -+ |=cont
+cont -stri
+stri -
f, v s, 2
b, p,m t, &, n f, v t, d
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Interdentals substituted in 13 or .4% of the cases altﬁough this sub-
stitution involves 2 features as can be seen below:
+ant | E—c orjl
-cor -stri
+strd
f, v g, ¢

Of the 1204 palato-alveolar targets, 641 or 53.2% were in error
with the major substitutions beiﬁg alveolars {591.or Lg%). This sub-
stitution agrees with the findings of Singh and Frank since they say
that [s] normally replaces /[/. They also say that if the child does
not have an /s/ in his repertoire, the predicted substitution would be
the élosest stop or [t]. Alveolar fricatives substituted for the
palato-alveolar ones in 227 cases, voicing heid constant in all but 5
cases for the present study. Alveolar stops substituted for the
pralato-alveolar fricatives only 16 times, while alveolar affricates
substitﬁted for the palato-~alveolar affricates in 102 cases with
alveolar fricatives substituting in 107 instances and alveolar stops
in 121 cases. Thus, affricates tended to become alveolar with a change
in manner to fricative or a éhange to a stop involving the feature of

stridency. The following Chomsky-Halle features are involved:

-ant N +ant1 lh—an‘l: +ant
+cor deontl +cor [=<+ |-cor
—0cont +stri ;stri
tf , a3 s, z, ts, dz 8, 43 t, d

Of the 3,094 velar targets, only 106 or 3.:% were in error with
alveolar substitutions accounting for 57 or 1.8% of these velars. In
31 of these cases there was no change in manner, e.g. /k, g/ > {t, d].

This change involves the following Chomsky-Halle features:
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[-back
[%bgcﬁ] + |~high
+h1gh# +ant
+cor
k, g t, d
This change of 4 features values occurs in child language acquisition,
called "fronting" by Ingram (19TLb).

In summary, we see that interdentals were in error 72.5% of the
time, palato-alveolars 53.2%, alveolars, 12.6%, labials, 3.9% and
velars 3.4%. Thus, labials and velars seem to be the least marked
followed ﬂy alveclars, palato-alveolars and interdentals.

Let us now look at the features which substitute for the other
features to see if the same hierarchy will hold. Alveolars substituted
9kl times for other place features. This represents 11.4% of the other
place features possible (8,260). Labial substitutions account for
3.02% (307/10,162), interdental for 2.5% (320/12,958), palato-alveolar
for 1.5% (180/12,337), velar for .94% (98/10,447) and glottal for 92%
(124/13,541). Thus, palato-alveolar, velar and glottal substitute the
least for other place features. Singh and Frank (1972) predicted that
they would not substitute at all since they are articulated further
back in the oral cavity. Velar substitutions ccecurred mostly for
alveolars and mostly in clusters (52/53). Velars also substituted for
palato—-aiveolar affricates in 20 instances and they may be viewed as
clusters also. Thus, in clusters, it seems that velars may substitute
for alveolars and palato-alveolars. See Table 89 for a summary of

gubstitution errors.
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Table 89. Percentage of Feature Errors and Percentage of Substitutions
for Other Features

‘) % of substitution

e Feature % of errors for other feature
Interdentals T2.5 2.5
Palatoc-alveclars 53.2 1.5
Alveolars 12.6 11.k
Labials 3.9 3.2
Velars 3.4 .9k
Glottals - .92

Glottal stops substituted for other segments 124 times or .92%.
They substituted for alveolars, labials and velars which would involve

the following Chomsky-Halle features:

+ant —ant | +cor | _ |-cor
+cor|” |-cor l:-str:i;i -stri
avoil ~voi - —cont
- - +back +back
~cont -voi
-stri ' -
<:>. -nas |
t, d, n, s, J] > A3
Z, 8 ,8 Y, &

Thus, this type of change involves from 4 to 7 features. Yet, this
substitution occurs frequently for this population in intervocalic
position, especially alveolars.

Table 90 presents the voicing errors.

Table 90. Errors Invelving Voicing

Zrror
Target Voice | Voiceless

Voice 251

Voiceless 8L

The direction of voicing changes in this study is the same as

that found by Singh and Frank (1972). Of the 7,710 targeted
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voiceless segments, voiced segments substituted 84 or 1.09% of the
time while volceless segments substituted 251 times for the 5,831
voiced segments or 4.3% of the time, suggesting that [+voiced] is the

marked festure wvaliue.

5.2 Summary

1. Although the feature values of [+strident] and [+continuant]
were not lacking in this population, the subjects did tend to replace
[+strident] by [-strident] more than vice ﬁersa, and to replace
[+continuant] by [-continuant] more than vice versa. This agrees with
Menyuk's findings.

2. Place substitutions accounted for 50.8% of the totél number
of possible distinetive feature errors. In looking at the ligquids and
glides, we can see that the [+coronal] feature was replaced by [+back]
and [+high] features in the majority of cases accounting for all of the
instances in which liquids. become [w] and back vowels. Therefore, it
may be inferred that cororality is a difficult feature only for
liguids.

3. For true consonants ({+consonantall, [—vocalic])‘we find the
following manner substitutions: affricates showed the highest percent-
age of errors with 45.8% of them replaced by either stops or frica-
tives. 10.9% of the total number of possible fricatives were replaced
by [-continuant] segments. Stops replaced other manner features T.5%
of the time but were rarely replaced. Nasals and liquids rarely
substituted for other manner types.

4, The following generalizations are true of place substitutions

for true consonants. The highest frequency of errors cccurred in
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interdentals with 72.5% errors, with palato-alveolars next in frequency
with 53.2% errors. A place feature is substituted for by the closest
most fronted segment with the following exceptions: alveolar substi-
tuted for interdental in 36.9% of the cases and velar tended to sub-
stitute for alveolar in clusters. Palato-alveclars substituted for
alveolars in 2.6% of the cases. Glottal and velar substitutions
accounted for only a small percent of the total number of possible
places while alveolars substituted the most, 11.4% for other place
features. These place substitﬁtions thus agree with the findings of
Singh and Frank (1972) and to scme extent with Menyuk (1968) that the
featufe velue [-anterior! was lacking since [+anterior] (labial, inter-
dental, alveolar) substitutions account for 1568/13,541 or 11.6% of

the targeted places and T79.6% of the total place errors (1970),

while [-anterior] accounted for only 3% of the targeted places.

5. [-voice] tends to sﬁbstitute for [+voice] rather than vice
versa.

6: For true consonants, substitutions tend to involve 1-4
feature value changes. Occasionally, when a glide or glottal substi-
tutes for a true consonant, substitution errors with 5, 6, and T
features result. However, for the liquids, it is common for tﬁe sub=-
stitutions to involve 5-T feature errors since glides and vowels sub-

stitute for these sounds.
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FCOTNOTES TO CEAPTER 5

In this table, the lateralized production of fricatives and affri-
cates were not counted as separate substitutions but were included
in the same manner category. For example, if [ 3] a lateralized /s/
was substituted for /s/, the lateralization was not counted as a
substitution error; these were merely omitted from the analysis.

If [g] was substituted for /[/, it was included in the /s/ substi-
tution category rather than meking g separate category of lateral-
ized substitutions, since we have already discusses lateral produc-
tions in the previous chapters.
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CHAPTER 6

ANALYSTS BY SUBJECT

6.0 Introduction

Each subject's responses were analyzed as to the categories of
phonological segments or units produced. Preferred syllable structure
by subject was also investigated. One question of interest was how
consistent an individual subject was in the repetition of the same
items.

One interesting finding was that the differences between subjects
did not depend cn either age or reading ability, although there was
some trend in this regard. The two youngest subjects, #1 (L4-8 years)
and #2 (540 years), together with #12 (7-8 years) produced the
greatest number of errors. The age trend is revealed, however, by the
fact that subjects #1L, #15, #16, all 9 or more years, did produce the
highest percent of correct forms. Table 01 lists the subjects ranked
according to percentage of correct responses. In addition, Tables 51
and 52 in Chapter 4 and Appendices III and IV give a detailed account

of each subject's performance on all productions, in terms of percen-

tage correct, incorrect, and types of "rules" used by each subject.
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Table 91. Percentage of Correct Responses Listed by Subject

Total
Subject possible % correct Age
16 820 70.61 9L
11 813 69 T-6
1L 832 66.47 9-0
15 1082 63.68 9-0
6 811 62.89 6-9
5 1279 60.52 6-5
8 813 58.67 T7-0
10 1344 56.62 7=k
13 T8k 54.46 8-2
3 838 53.1 5-7
b 718 L9.79 5-9
T 806 19,13 6-10
9 1137 48.29 7-2
12 783 45.21 7-8
2 796 41.09 5~0
1 789 38.03 L8

The literature reporfs that aphasic children are inconsistent in
that on one day they will complete a task correctly whereas on the
next day, they will not. It is not quite clear what criteria are used
to decide overall consistency. For this population, an average of
51.5% of the productions were 100% consistent, i.e. some of the SUb-
jects produced the utterance in the same way in all repetitions. This
deoes not mean that the child was consistently correct, but rather that
for these words, the same correct or incorreci productions were
repeated for ﬁhe three to five repetitions. Ten out of sixteen sub-
jects were 100% consistent f9f over half their productions. 38.5% of
the productions ﬁere 50;75% consistent, meaning that perhaps 2 out of
3 times the same utterance was produced, but a different one for the
third attempt, e.g. §§92_+'[£ap], {ap], and [sap]. An average of
7.9% of the utterances showed no consistency, being produced differ-

ently each time, e.g. stop -~ _stop], [tapl, [sap]. Only 3 subjects
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showed over 14% of their productions to be different on each repeti-
tion. Two of these subjects, #2 and #4, were among the youngest -of
thelgroup.

Since no quantitative analysis of other populations regarding
consistency has been published, it is not possible to compare this
group with other subjects.

There was generally greater inconsistency for the 3 syllable
words than for disyllables or monosyllables, and disyliables were more
inconsistent than meonosyllables.

The main finding, however, was that the subjects differed greatly.
While 2ll subjects simplified clusters, the simplifying "mechanisms"
were not identical across the group, i.e. each subject had her{his own
"strategies" and error patterns, as will be seen in the discussion
below.

£.1 Subject #1 (4-8 years)

This subject produced only on initisl cluster, bw, and one final
cluster type (nasal + voiceless stop) with two actually occurring
final clusters, mp and nk. He simplified initial clusters by either
/s/ deletion, liquid.deletion or initial stop deletion before /r/.
Final clusters were simplified by deletion of the final consonant and/
or by vocalizing a post-vocalic /1/. He correctly produced final
syllabic [r] and [rll} but voecalized final /r/. He substituted glides
lw, 3] for initial /r, L/, respectively. He used initial stopping for

affricates and lateralized all sibilants. In addition, he tended to

voice inital voiceless stops and denasalize initial nasals. He is in

Ingram's Stage 3 (see Chapter L) in acquisition of fricatives and
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affricates as shown by the following table.

Table 92. Subject #1. Substitutions for Fricatives and Affricates

Tnitial , Final
Target substitutions substitutions

by V, W f, g
v v b, @
e h, z ¢, s, T
) t, 5 %, z
s g %s i
Z Z, s %
[ 5, $ s o
tf t 5o B 1
dz d z,

In terms of syllable structure he changed 54% of syllable structure

involving #CC or CC# to CVC, and 43.5% to open syllable structure.

\

6.2 Subject #2 (5~0 years)

This subject could produce final nasal cluster types and the
stop + fricative {ks] ciuster. He used several different rules for
reducing final clusters: double consonant deletion (30%); /r/ deletion
(38%); /1/ vocalization {40%); final consonant deletion (22%). Thus he
seemed to have great difficulty with syilables ending in final CC# with
only 18% being correct and the rest changed to either CVC or CV sylla-
bles. For initial clusters, he produced Cw clusters and /sl/ clusters
with several rules used for simplifying: gliding (51%); liguid
deletion--stop + liquid (41%) and /s/ + liquid (53%).

Ir addition he produced /s, z/ with a frontal lisp, substituted
glides for the liquids, and vocalized all final syilabic ané nonsylla-
bic liquids. In terms of fricatives, he either substituted [#] for /9/
or omitted it and substituted [JjJ for /§/. He fronted final palato-

alveolar affricates to alveolar ones (i.e. ts, dz). He is one of the
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few subjects who used final consonant devoicing to any great extent,
e.g. 4% of the time.

6.3 Subject #3 {3-7 years)

This subject did not produce initial /s/ + stop ciusters (using
/s/ deletion to reduce them) nor fricative + /1/ cilusters (using
liquid deletion). He used liquid deletion (L41%) and gliding (51%)
when producing initial stop + liquid clusters. Ee had an unusual
rule, [1] +[r], in 30% of the initial /1/ ciusters. In final clus-
ters, he produced /rC/ but not /1C/ using /1/ vocalization 80% of the
time and final C deletion 25% of the time. This production of /r/'s
but no /i/'s in final clusters and /1i/'s but not /»/'s in initial
clusters 1s an interesting aspect of inconsistent production. Final
consonant devoicing was used 50% of the time in final clusters and
52% overall including single phonemes. /sk/ was produced as [ts] in
14% of the cases. This can be due to metathesis, followed b& assimi-
lation: sk -+ ks -1is.

He used front;ng of palato-alveolars to alveolars 91i% of the time
and substituted alveolar fricatives for affricates in initial position.
Dental fricatives were produced as [ f, v] in final position and
gstopped in initial position. Liguids were vocalized in final position‘
end substituted by [ w] in initial positiocn.

6.4 Subject #& (5-9 years)

This subject produced only initial stop + /w/ clusters and nasal +
C final clusters. He used liquid deletion and gliding to produce
initial stop + liguid clusters and /s/ deletion for /s/ + C clusters.

For final clusters he deleted final consonants (50%) and deleted /r/'s
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(65%) and vocalized /1/ (62%). He fronted palato-alveolars (T70%) of
the time and stopped initial dental fricatives and affricates. He
substituted glides for liquids initially and vocalized them finally.
In addition, final consonant deletion occurred 15% of the time, with
additional’difficulty with sounds in intervocalic position, glottal
replacemeﬁt occurring 11% of the time. In addition, he changed CC# to
CVC 53% of the time.

6.5 Subject #5 (6-5 years)

This subject could not produce initial /s/ + stop clusters delet-
ing the stop in 89% of the cases. In addition she used lisping on all
/s, z/ phonemes. She produced 35% of initial liquid clusters correctly
and used both liquid deietion and gliding as error patterns. In final
clusters, she produced all but final /sk/ and /rC/ using final conso-
nant deletion L1% of the time and /r/ deletion 61% of the time. She
also tended to devoice final cohsonants in final clusters (20%).
Palato-alveolars were produced correctly and dental fricatives were
substituted by [f] in final position. Final liquids were vocalized
and initial ones produced correctly.

6.6  Subject #6 (6-9 years)

The only final clusters produced by this subject were final nasal

clusters and final /ks/ reducing other final clusters by final conso-~

" nant deletion (75%), /r/ deletion (89%) and /1/ vocalization (47%).

The only initial clusters he did not produce correctly were /s/ +
consonant. He reduced all /s/ + stop and /sw/ clusters by deleting
the. /s/ and some /sl/ clusters by /1/ deletion. In addition, gliding

was used 37% of the time to reduce liquid clusters. A frontal 1lisp
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was used in all productions of /s,z/ with only these and the dental
fricatives being in error (6, 8 -~ f, v). This subject was the most
consistent of all the subjects, producing TL% of the words with 100%
consistency.

6.7 Subject #7 (6-10 years)

In contrast to #6 who ranked 5th in correct production, this
subject, only one month older ranked 12th in correct production. He
produced no final liquid elusters using final consonant deletion 90%
of the time with final alveolar clusters, /r/ deletion 67% and /i/
vocalization 53% of the time. In initial clusters, he produced only
stop + {%} using /r/ gliding 67% and liquid or glide deletion about 30%
of the time. He used /s/ deletion 100% tc reduce those clusters.

Final liquids were vocalized and w substituted for /r/ in initial
position. He fronted all palato-alveolars to alveolars (94%) producing
the affricates és fricatives [s, z] in initial position and as affri-
cates [ts, dz] in final position. TIn addition, he tended to deaspirate
initial voiceless stops (L0%) and delete final stops (10%).

6.8 Subject #8 (7-0 years)

This subject occasionally produced 3 final clusters (nasal, stop +
fricative, and rC) but mainly used the following strategies to reduce
them: final consonant deletion for reducing nasal clusters, but /r/
deletion and /1/ vocalization when reducing liquid + C clusters. In
addition, he used a process of palatalization and affrication of final
gg and ks clusters by an idiosyncratic rule. Fricatives also tended

- to be affricated with both /s,[ / becoming [{f ] and /z, z/ becoming

[dz]. In initial clusters, 86% of the liquid clusters were simplified
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by gliding, and /s/ + stop clusters by /s/ deletion. Other /s/
clusters, i.e. sw and sl had an affricated s as in [t[w] for [sw].
Initial liquids became glides and final liguids became vocalized. He
also fronted palatals about L0% of the time, but also palatized /s/ as
stated above Lh% of the time.

6.9 Subject #9 (7-2 years)

This subject produced only two initial clusters, stop + {¥} using
gliding to reduce other clusters. In addition, he had unusual substi-
tutions in initial clusters with [1] =+ tr] (19%) and initial /4, t/ +
fg, k] before /r/. He used /s/ deletion in /s/ + stop clusters but
used /1/ deletion for sl clusters. In EE'clusters,[s]became[k]TB% of
the time, showing both stopping and backing. In terms to final clus-
ters he could not produce /1C/ using final consonant deletion 68% of
the time to reduce final clusters. He produced CVCC syllable structure
correctly only 19% of the time chamging it to CVC 48.5% of the time.

He showed an interesting pattern for final fricatives, substitu-
ting an alveoclar fricative for all other final fricatives. He is in
Ingram's Stage 3 for fricetive and affricate acquisition as shown in

the feollowing table.
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Tabie 93. Subject #9. Substitutions for Fricatives and Affricates

Initial Final
Target‘ substitutions substitutions

s
d, s, 2
s, @
Z, S

s, |

Z

S

s, ts
5, dz

—OX O ooF T

- w

w O
foy
3

w

\ﬁl'i‘—aNmqu:)‘:H)
Rgas

In addition, he used glottal substitution or glide substitution
for many intervocalic sounds (b, v, t,d, z, 1, 5, g) 27% of the time
and final consonant deletion 32%. He also showed difficulty with all
velars and all final stops except /b/ tending to either delete them or
front them %o alveolars. Liquids were substituted by glides in initial
position, but produced correctly as final syllabics.

6.10 Subject #10. (7-4 years)

This subject frequently produced all but final fricative + stop
[sk].clusters. He ocecasionally reduced final clusters by using either
final consonant deletion, /r/ deletion or /1/ vocalization. He meta-
thesized final fricative + stop clusters, [sk] to [ks]. He deleted
/e/ in initial /s/ + stop clusters. However, in sw and sl clusters,
he substituted [£] for /s/, and then often deleted the /w/. BHowever,
by substituting the [f] he retained the roundness feature of the /w/
and thus made & distinction between sing [sin] and swing [fin]. He
also had some difficulty with stops in clusters, substituting, [k, gl
for /t, d/ in tr and dr clusters.

He appears to be in transition between Ingram's Stage 2 and 3 in
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the acquisition of initial fricatives' and affricates as can be seen by

the following table, with stopping and fronting being used.

Table 94. Subject #10. Substitutions for Fricatives and Affricates

Initial . Final
Target substitutions substitutions
f f f
v b f, p
e £, t f, s
5) a v, f
s s s
Z z Z, S
[ 5 .
+f t ts, s
d3 d zZ

Glottal replacement in intervocalic position was used 2i% of the
time for /n, 1, &3, 3, t, d/. Liquids were vocalized in final position
and /r/ substituted by [w] in initial poéition. Final counsonant de-
voicing wes used 32% of the %ime mostly for fricatives and affricates.

6.11 Subject #11 (7-6 vears)

This subject ranked 2nd in his overall correct production of seg-
ments and clusters. In final clusters, he was unique in that he devi-
ated from both normal development and all other subjects of the present
study. He produced final naseal and liquid clusters but not stop +
fricative or fricative + stop clusters. In other words, he produced
final clusters if they contained a [+sonorant] segment. ¥Final conso-
nant deletion was his major rule (38%) for reducing final clusters.

In initial clusters, he used gliding and /s/ deletion the majority of
the time. However, 25% of the time he deleted the nasal in /s/ +
nasal clusters, with substitution errors occurring in stops Or nasals

in the initial clusters. He exhibited a lateral 1lisp on all sibilants,
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especially palato-alveolars with dental fricatives becoming alveolars.

6.12 Subject #12 (7-8 years)

Subject #12 stood out from the rest of the subjects in that he
did not produce any final clusters and only iw in initial position.
He used double conscnant deletion in 33% of the cases and final conso-
nant deletion in 33% of the cases and final consonant deletion in 50.6%
of the cases. He use& liquid, glide and /s/ deletion in all initial
clusters. He changed 57.3% of #CC and CC# to CV syllable structure
and L4% to CVC syllable structure. He was in Ingram's Stage 3 for
initial fricatives and affricate acquisition but in Stage 2 for final

ones as can be seen from Table 95.

Table 95. Subjeet #12. Substitutions for Fricates and Affricates

Tnitial ! Final
Target substitutions substitutions
£ T @
v v b, @
0 t, f @, t
3 d, z @
s s @
Z 3 ¢
f I,s !
t tf, t s
dz d L)

He produced only final [m, 1, r, », b, t, k, n, 1, r] using final
consonant deletion over 50% of the time. He was the only subject who
could not produce [n] consistently changing it to [r], an extremely
idicsynecratic rule. [s] occurred finally phonetically only as a
substitution for /tf/.

The fact that he could produce [s]# as a substitut.e for /tj/ but

not as the realization of /s/ shows that the problems displayed cannot
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be simply accounted for as phonetic or production difficulties.
Rather they reveal, in addition, phonological problems (cf.Stampe,l96&
on this question).

6.13 Subject #13 (8-2 years)

This subject prodﬁceﬁ two final cluster types (nasal, stop +
fricative) and three initial cluster types (stop + {a}, fricative + w).
/r/ deletion and /1/ vocalization were used to reduce final cluster,
but, alse, penultimate consonant deletion rather than final consonant

deletion was used for stop + fricative and fricative + stop cluster.

- This is a deviation from the other subjects who tended to use final

consonant deletion. She also was like subjects #8, #10 and #15 in that
she used affrication in final consonant clusters. In initial clusters,
deletion was used with liquids, glides and /s/ deletion with /s/
clusters. In terms of syllable structure, 96% of her CVC syllabie
structures were preserved but she reduced almost all other étructures
to CVC syllables. She vocalized 72% of final 1liguids and used gliding
in initial position. Most initial fricatives were correct; but all
final fricatives were stopped, placing her in Ingram's Stage 2 for
final fricative acquisition.

6.14 Subject #L4 (9-0 years)

This subject produced all initial clusters to some extent and 50%
of the CCCVC syllagbles were produced correctly. No other subject
achieved any percentage correct on this syliable structure. Gliding
and /1/ deletion were used for initial clusters with /1/ as a means of
simplifying them. For final clusters, final consonant deletion (31%),

/r/ deletion (9L4%) and /1/ vocalization or /1/ deletion (67%) were
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used to simplify. In addition, sk clusters were metathesized to ks.

Ee used fronting to produce palato-alveolars, producing [s] for /[/ and
[te] for /tf/. Final ligquids were vocalized and [wj was substituted
for /r/ initially. Dental fricatives became [f, v] or [s, z] depending
on position. “

6.15 Subject #15 (9-0 years) and #16 (9-L years)

These two oldest subjects had essentially the same error patterns
except that #16 produced more segments correctly. Both used gliding
over 65% of the time for initial cluéters, with #15 also using /s/
deletion T5% of the time. #15 tended to delete the glide in /sw/
clusters with #16 producing them with an error in the /s/. Both
vocalized final liquids and substituted [w] in initigl position. Both
tended to front palato-alveolar fricatives and #15 also fronted
affricates. #16 could produce dental fricatives correctly, while #15
substituted [f] or {d] for them. #16 was also one of the few subjects
ﬁho had difficulty with final sitops, either deleting them or substitut-
ing for them, but was the only subject who produced a final fricative +

stop cluster, i.e. sk.

6.16 Summary

We can summarize some of this information by saying that, in
general, it appears that the_subjects who produced the fewest correct
~clusters were also the ones who had the more different error types in
attempting them. For example,; the subjects who could produce at least
3 initial and 3 final clusters seemed o use the same rules to reduce
the remaining incorrect clusters; however, the subjects who produced

fewer correct clusters also were more variable, inconsistent, and

166



individuslistic in terms of errors regarding the clusters they could
not produce. Certain clusters show inconsistent results. Acquisition
of rC and 1C clusters does not seem.to be a function of age but of
individual subject; for one subject, rC might be the first cluster
produced while for another of the same gge, 1C might be the first
cluster produced.

The iitersature on normal acquisition reports theat final consonant
deletion occurs mainly with voiced stops in nasal clusters whiie with
voiceless stops, the nasal tends to be deleted (Smith, 1973; Ingram,
1976). Thus, the subjects of this study (except for #2 and #12)
differed from the normal subjects.

In initial clusters, the first ones occurring seem to be bw, pw
and tw. If a fricative + /w/ cluster was produced it was restricted
to the labial fricative fw. No subject produced sw and not fw, dlt if
they produced sw they also produced fw. This may mean that fw is an
easier cluster than sw for this population.

Some types of unusual substitutions have already been noted in
the discussion of each subject. However, some processes which have
been reported in the literature as cccurring freguently with normals
and also other deviant populations did not seem to occur with any great
frequency here. They are metathesis, spirantization (1 - z) fronting
of velars, denasalization and initial and intervocalie voicing. Al-
though one or two subjects used some of these rules, they did not occur
to a great extent. Perhaps the reason for this is that this population
is too ¢ld to be compared with younger children. Lateral%zation of

fricatives and affricates occurred for only two subjects; frontal lisps
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occurred with three subjects. Back assimilation and fronting of wvelars
were not used more than Jjust occasionally. Affrication of fricatives
did occur to some extent with seven subjects and occasionally for five
more.

In summary, we can see that the subjeects all used rules for reduc-
ing clusters and producing affricates and fricatives which have been
reported in the normal and abnormal literature. No particular rule
stands out as evidence of categorizing thése children as "aphasic."

In fact, each subject seemed to use his/her own error patterns and
cannot be grouped entirely with other subjects. While two subjects
may use the same rule for simplifying initial clusters, they may use
different rules for producing affricates and fricatives and may in fact
be in different acquisition stages. Although many subjects utiliéed a
CV syliable structure, CVC wag also prevalent, thus making it difficult
to even classify these children as deviant in terms of Renfrgw's(1966)
"persistence of the open syllable." No factors other than age in
extremes, i.e. youngest and oldest, could be found to account for the
children's errors. For example, Subject #12 who was worst in terms of
the number of errérs, was considered apraxic; but so was the oldest
subject, who made the least errors! All we can concludelis that these
subjects are at least 50% consistent in their errors, that they do
utilize rules to account for the discrepancy between their preduction
and those of .adults and that some of them utilize deviant patterns such
as lisping and lateralization as do other deviant populations cited in

the literature.
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CHAFTER T

SUMMARY AND IMPLICATIORS

7.0 Distinctive Feature Errors

Since the development of distinctive feature thecory and its incor-
poration into the theory of generative phonology (Jakobson, Fant and
Halle, 1963) (Chomsky and Halle, 1968) there has been much interest in
whether normal and abnormal speech production (and perception) can be
better understocd using a feature analysis. In this study, it was
shown that this abnormal population did produce -the same types of
feature errors as children normally acquiring phonological systems.
However, the analysis of distinective feature errors (e¢f Chapter 5) may
in fact Obscure some general trends. For example, it was pointed out
in Chapter 5 that the most frequent errors involved the features
coronality, back, consonantal, r;und and high. But it was the wvocali-
zation or syllabification of /1/ and /r/ in final position which
resulted in the high percentage of the changes from {+coronal] to
[-coronal] and from [+consonantal] %o [-consonantal]. These segmental
changes also simultaneously involve a change in backness and often
roundness with the liquids becoming [oe] and [a].

In addition, 27%.of all the errors involving liquids included
"rules" with 6 feature value. Thus, if one uses only a feature analy-
sis, and particularly the feature set used here, the pattern of substi-
tutions seems ?o be distorted.l It seems, then, that feature value
substitutions are meaningful primarily when error substitutions occur
in the same major c¢lass of consonants, vowels, liquids, or glides.

Place substitutions accounted for 50.8% of all distinctive
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feature errors, replicating the findings of Singh and Frank (1972}).

In addition, a place of articulation feature is substituted by the
closest, more fronted feature, e.g. /t/ for /k/, /v/ for /%/. .This
lends some support %o Ladefpged's linearly valued place feature (197L).
Exceptions to this are noted‘in Chapter 5. When manner substitutions
are examined, affricates were mispronounced 45.8% of the time being
substituted by stops or fricatives. If affricates are analyzed as
clusters then these.errors can be analyzed as cluster reductions.

Note that a cluster analysis on the phonetié level neither sup-
poris nor negates analyzing affricates as phonological single segments.
The data such as those discussed in this thesis and elsewhere suggest
strongly that a distinction must be made between phonological repre-
sentation and phonetic articulation. As was discussed in Chapter 6,
the fact that one subject could produce [s]# as a substitute for [tf]
but not as the realization of /s/ shows that this is not a phonetic -
or production difficulty but rather a phonological problem. Other
evidence from the present study in support of this occurred in /sw/
clusters vs. /s/ as a single segment. Many of the subjects produced
swing as [fun) and sing as [s(n], thus keeping these two words distinct
without needing to produce a cluster. Thus, for swing, the roundness
feature is copied in the initial fricative so that the /w/ can be
deleted without any information being lost.

Fricatives tended to be replaced by stops (i.e. change from
[+continuant] to [-continuant]); the reverse seldom occurred.
[+voicing] to [-voiciﬁg}-occurred rather than vice versa. These

asymmetric errors suppeort the notion that there will be a tendency to
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go from more to less marked segments or feature values.

7.1 "Realization Rules" or Regular Substitutiocns

All subjects used some type of clusier reduction for both initial
and final consonant clusters. In general, for all final consonant
clusters except liquid + stop, the subjects used final consonant dele-
tion as the main rule for reducing these clusters {44.3%). As dis-
cussed above, this is somewhat in opposition to trends noted for normal
children.

In final iiquid clusters, /r/ deletion and /1/ vocalization
account for 75% of the errors; finel consonant deletion occurred 25%
of the timé. This agrees with the literature which has reported the
deletion or substitution of the "marked" member of the cluster. How-
ever, more study on final consonant cluster acgquisition is warranted
since the most correct clustéré for the preseﬁt population were nasal
clusters and /ks/ clusters. The asymmetry between the correctness of
the /ks/ clusters and the errors in /sk/ clusters was discussed above.
It may be hypothesized that a stop + fricative cluster is eésier to
produce than a fricative + stop cluster. However, this is counter to
Greenberg's (1965) prediction that & fricative + stop final cluster is
more prevalent in the languages of the world than a stop + fricative.

In initial cluster production, the subjscts of the present study
seem to be in Ingram's Stages 2 and 3; deleting or substituting one
member of the cluster. Idquid deletion and /s/ deletion before stops
or nasals were the two most frequent simplifying techniques used by
this population; this has also béen reported in the literature for

both normal and abnormal populations.
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Many of the same types of assimilation rules in clusters were
used as those reported by Ingram (1976) and Greenlee (1973, 19TL).
However, few of the subjects devoiced nasals following /s/ deletion
which was a prevalent rule noted by Smith (1973); it may be that this
population is too 0ld to compare with a young normal chlld. Variation,
of course, probably occcurs for normals. It would not be surprising for
some to delete after the phonoclogical nasal devoicing rule, and others
to delete prior to thé operation of this rule showing that the rule is
productive in performance. With liquids, gliding occurred for /r/'s
more than for /1/'s. The subjects seemed to either produce /1/
correctly or delete it, rather than change it into a [w]. However, for
/r/, gliding was used L8% of the time.

The results of the present study on initial and final liquids
parallel those reported in the literature (Compton, 1976; Ingram,
1976). Liquids became glides in initial position, with /1/ tending to
become [j ] and /r/ always becoming [w]. Liquid vocalization was a
major rule for producing final syllabic and nonsyllabic liquids in this
population,

In regards to the acquisition of affricates and fricatives, these
subjects deviated from the normal population. In the present study,
both the /f/ and /v/ were acquired before /f/, the subjects apparently
having more difficulty with the palatal fricative than normal children
do. As to fricatives, as mentioned above, stopping occurred only for
/f/‘and dentallf%icatives. Fronting was used over 50% of the time for
/[/ and 43% of the time for /3/. Devoicing.occurred mainly in final

position for fricatives. Another prevalent rule for dental fricatives
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was /8/ = [f] or [=] in final position. The [f] substitution occurred
about 52% of the time, while the [s] occurred about 20% of the time.
Two deviant processes discussed by Ingram (1976) are lisping
processes~-both frontal ané lateral. These types of errors occurred
fof this population on par with that reported in the literature for

other abnormal populations.

7.2 Comparison of Phonological Theories As "Explanations" or "Predic-—

tions' for This Study

7.21 Jakobson's Predictions

Jakobéon (1968) éuggested that in the acquisition of phonology
there are structural laws or linguistic universals that underlie
language change. Although Jakobson divided phonological development
into two periods, 1} prelanguage babbling and 2) language acquisition
proper, we will be discussing only the second period. At the onset of
the second period, Jakoﬁson posited various stages of development that
are determined by an inherent universal hierarchy governed by struc-—
tural laws of "irreversible solidarity." These laws determine the
hierarchical structure of the acquisition of scunds. For example,
Jakobson stated that "the existence of an entity ¥ in a phdnemic system
implies the existence of an entity X in that same system" (Jakobson,
1971, p. 19). He presented a universal order of acquisition along hoth
a tonality axis (resonance features) and along a scnority axis (second-
ary consonantal source features); however, he did not discuss interre-
laticnships between these two. Moreover, he did not ccnsider position

of a sound in a word, stress o¢r intonaticn. He does suggest that
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infrequent sounds in the world's languages are acquired later than
frequent sounds. For example, voiceless stops would be acquifed
earlier than gjectives.

We cannot éay anything of value concerning stoﬁs, nasals and
glides since most of the subjects in the presept study had already
acquired most of them and no pattern of development could be deter-
mined. However, Jakcbson does imply that w and h are acguired late, =
claim whf&h would not be substantiated by the fact that these sounds
were among the most correct for this population. If they were acquired
later, one might predict that they would have been more in error,
although this, of course, is not necessarily implied.

However, we can make zome statements concerning affricates and
fricatives. PFirst, let us look at Jakchson's claims:

1) In general, stops are acquired before fricatives which implies
that a child will acquire all his stops hefore acguiring all his
fricatives. This claim arises from the fact that stops are more fre-
guent in the world's languages and less "marked" phonologically.

2} In particular, the dental fricative /s/ is acquired before the
labiodental /f/; /[/ comes after both the stops /k, g/ and the front
fricatives /f, s/, i.e. s +f +k, g + J.

3) Homorganic stops would be substituted for fricatives more than
any other substitution.

L) Affricates are more difficult (i.e. more complex and therefore
more marked) than fricatives and are acquired later.

Looking at Jakobson's number 1 claim, we can see that this is

borne out by the present study. Fricatives were indeed more in error
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than stops and no subject had acquired all fricatives before his sitop
series. However, in terms of substitutions for stops (#3), homorganic
stops were substituted only for /v/, /8/ and less freguently for /o/.
The dental fricatives /8, &/ are rare in the languages of the world and
thus Jakobson would predict are acquired later. This is, in fact, sub-
gstantiated by the present study in that only one of the subjects had
complete mastery over these fricatives.

Jakobson stated in #2 that /s/ would be acquired before /f/;
however for this population, /s/ was more in error than /f/. /f/ had
been acquired by more subjects than /s/ whiech disputes this claim. We
did find, however, that the palato-alveolar /[/ was more difficult
(i.e. more in error) than either /f/ or /s/ and that most subjects
seemed to acquire the front fricatives before /[/ or /3/.

Jakobson's prediction that affricates /t[/ and /dz/ are more
difficult and thus acquired later was not substantiated by this study.
In the present study, they are acquifed, at least in initial position,
before some of the fricatives. In fact, in the present study, /tf/ is
acquired before /[/ although both segments occur at the same place of
articulation. The subjects tended to subsiitute alwveolar affricates
[ts] and [dz] for final affricates /t[/ and /dz/ showing that it may be
more the place that is in error rather than the manner of production.
In initial position, fronting and stopping were both used resulting in
[t] and [a] veing produced instead of /t[/ and /d3/. Thus, the sub-
Jjects of this study could produce [ts, dz, s, z] but not.the palato-
slveolar (tf], [d3] and [[], and [3]. It was also found that frica-

tives are acquired as individual segments rather than by a spread of a
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feature of frication or continuancy across a class of segments. This
agrees with Ferguson (1972). We also found a greater percentage of
fricatives in final position than fricatives in initial position as
Ferguson predicted.

In general, for all sounds, initial position was more often cor-
rect than final position. For stops, intervocalic position was the
most unstaeble, i.e. the most incorrect, especially for the alveolar
stops, /t, 4/. Since Jakobson did not discuss individual phonological
organization nor position within a word, we must turn to different

theories to account for this.

7.22 Ferguson's "P-G" Gap Universal

Ferguson (1975) proposes a phonological universal that states that
/p/ and /[g/ are the least stable of the core stop inventory of /p, t,
k, b, 4, g/ in human languages. He cites evidence from the Stanford
Phonology Archive that of 377 languages, 88 have a gap in the stop
series—-l0 lack /g/ and 36 lack /p/. Evidence from phonological
development of English-speaking and Spanish-speaking children shows
that /p/ and /g/ are the least stable of their stop consonants
{Ferguson, 1975).

Since most of the subjects of the present study correctly produced
stops, this proposed universal could not be looked at in any depth.
However, the two subjects who had difficulty with stops in intervocalic
and final positions produced most errors on /p/ and /g/. One subject
produced no intervocalic /p/'s correctly and only 6% correctly /g/'s.
The other subject had a slight tendency to produce more incorrect

intervocalic /p/'s and /g/'s but other stops were very much in error
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also, 8o thig subject gave no evidence concerning this proposed
universsl. A much younger population would have %o be studied for

any conclusions to be made.

7.23 Stampe's Predictions

David Stampe (1969) proposes a natural phonological theory which
aszumes that a child has a universal and innaite system of phonoclogical
processes which expresses the full set of regtrictions of the human
speech capacity. He defines a phonological "process" as a rule that
"results in the merger of a potential phonological composition into
tﬁat member of tThe opposition which least tries the restriections of
the human speech capacity" (Stampe, 1969, p. L43). Thus the child is
bora with an entire set of restrictions that are the most natural in
the languages of the world, i.e. final consonant devoleing and veicing
in voiced environments. S/he then learns to modify these restrictions
based on the adult phonetic output s/he hears by 3 processes: 1) total
suppression of a process, e.g. total suppression of finsl voiced con-
sonants based on the innate process of final consconant devoicing;

2) limitation of processes or the partial suppression of some part of
g process by limiting the segments to which it applies or by limiting
the contexts. For example, limiting final consonant devoicing to
fricatives while allowing final voiced stops; 3) ordering of processes
where one process 1s blocked by the application of another process.

Thus, the child iearns to pronounce the correct aduls form through
the use of these three processes.

In support of Stampe's view, the subjects of the present study

tended to voice initial fricatives and devoice final fricatives before
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the voice opposition was fully acquired. This conclusicn might be

due to misperception on my:gart, however. The initial fricatives could
have been lenis and unaspirated vdiceless rather than voiced; since no
spectrographic or other experimental analysis was performed we cannot
be conclusive in this.

There is more support for Stampe's theory if we look at final
consonant clusters of iandividual subjects. Some subjects suppressed
all final clusters, some allowed only nasal clusters, some nasal
clusters and stop fricative clusters and finally all final clusters
were allowed. Thus a child would suppress all final clusters, then
limit the suppression to only the fricative stop at the end of the
stage.

Another example of partial suppression is the fact that many of
the subjects could not produce consonants in the palato-alveolar
region. Thus, they suppressed [t[, dz, [ and 3]. Later, this might
be partially suppressed in that palatco-alveclar affricates were
permitted but not fricatives. An example of limiting the context
oceurred when subjects could produce initial affricates but not final

affricates, limiting final position to stops and fricatives only.

7.3 Summary

In summary, we can say that no specific identifying patterns of
disorder could be seen for this group of children as a whole. Each
subject performed in an idiosyncratic manner so no conclusions as %o

"aphasia" could be made. However, their

the diagnostic category of
errors were not random and they all used rules normal children do when

acquiring sounds. They also used various abnormal rules such as
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lisping and affrication. Thus, it is necessary to analyze each child's

phonological pattern to determine any therapy goals and make any pre-

dictions as to prognosis. The next step in research is to compare
these errors in words in isclation to the errors in conversational
speech to determine what differences, if any, exist. This will be
forthcoming. We can state that children with abnormal phonclogy can
provide the same types of evidence in terms of étages of acquisition
of sounds, rules and rule patterns in terms of acquisition of ﬁhonology
as can normally developing children. The phonological theories that
account for normal phonology can also be used to account for abnormal

phonology—-—a different acquisition theory need not be advanced.
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balloon
bath
belt
biggest
block
box
boy
breathe
brush
build
cage
cake
candle
card
carrot
cast
catching
cheese
chicken
clown
coat
coffee
cold
cookle
erib
cup
cutting
dishes
dog
drink
duck
ear

eat
elephant
eraser
feather
fish
flower
food
fork
fox
frog
game
ghost

APPENDIX IT

Stimulus Words

Ls, giraffe
L6, glasses
47, glove
48, grass
hg, gum

50 gun

51. Thammer
52. hand
53. heart
sk, juice
55. Jump
56. king
5T. kitten
58. knife
59. knock
60. lamp
61. left
2. mask
63. match
64. measuring
65. melt
66. milk
6T7. mother
68. mouth
9. nose
70. oven
Tl. page
72. pajamas
73. park
Th. penny
5. bpig

T6. plane
TT7T. Dpresent
78. puzzle
T9. queen
80. rabbit
81. raining
82. refrigerator
83. rock
8h. rug

85. saddle
86. sand
87. school
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88.
89.
90.
91.
92.
93.

95.

96.

o7.

98.

99.
100.
10L.
102.
103.
10k,
105.
106.
107.
108.
109.
110.
111.
112.
113.
11k,
115.
116.
117.
118.
119.
120.
121.
122.
123.
12k,
125.
126.
127.
128,
129.
130.

sheep
shirt

‘skate

sleep
slide
smile
smooth
snake
snow
spider
splashing
spoon
sticky
stove
string
sweater
swimming
swing
sugar
table
teacher
television
thank-you
there
this/that
thumb
three
tiger
toe
tongue
train
treasure
tub

twin
vase
violin
wagon
washing
witch
yvard

you
zebra
zipper
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