
CONTENTS

Preface  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . xi

CHAPTER 1: 
Speech Sound Disorders in All of Their Names: An Introduction  .  .  .  .  .  .  .  1

Importance of Speech Sound Disorders .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1
Prevalence and Risk Factors for Speech Sound Disorders   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2
Historical Perspectives on Changing Nomenclature  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2
What Are Speech Sound Disorders?.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  5
Are There Subtypes of Speech Sound Disorders?.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .10
Evaluation of Subtypes  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .15
Clinical Implications of Subtypes  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .16
Chapter Summary   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .18

CHAPTER 2: 
Anatomy and Physiology of Speech Production  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19

Basic Unit: The Structural Mechanisms and Processes of Speech Production  .  .  .  . 19
Respiratory Mechanism   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .20
Phonatory Mechanism  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .23
Resonatory Mechanism.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .27
Articulatory Mechanism  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .28
Auditory Mechanism  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .30
Summary of the Basic Unit.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .33

Advanced Unit: The Neuroanatomical Bases of Speech Production .  .  .  .  .  .  .  .  . 34
Major Divisions of the Nervous System  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .34
Central Nervous System  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .36
Peripheral Nervous System.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .43
Neuromotor Control of Speech  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  46
Theories of Speech Production   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .51
Summary of the Advanced Unit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .58

CHAPTER 3: 
Phonetics, Phonology, and Speech Sound Disorders .  .  .  .  .  .  .  .  .  .  .  .  . 61

Basic Unit: Basic Perspectives in Articulation and Phonology   .  .  .  .  .  .  .  .  .  .  . 61
Phonetics and Speech Sound Disorders  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .61
Dynamics of Speech Production .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .65
Phoneme Classifi cation .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .72
Phonetics and Phonology.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .87
Speech Sound Disorders in the Natural Phonological Theory .  .  .  .  .  .  .  .  .  .  .  .  .  .89

vii 

From Assessment and Treatment of Speech Sound Disorders in Children: A Dual-Level Text, 3rd Ed., 
 by Adriana Peña-Brooks and M. N. Hegde, Austin, TX: PRO-ED. Copyright 2015 by PRO-ED, Inc. 



viii Contents 

Speech Sound Disorders in Nonlinear Phonological Theories .  .  .  .  .  .  .  .  .  .  .  .  . 100
Summary of the Basic Unit.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 105

Advanced Unit: Phonological Theories and Speech Sound Disorders  .  .  .  .  .  .  . 106
Phonological Theories  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 106
The Goals of Phonological Theories   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 107
Linear Phonological Theories  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 107
Nonlinear Phonological Theories  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 113
Phonetic Versus Phonological Theories .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 123
Evaluation of Phonological Theories   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 127
The Clinician and the Theoretician .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 132
Summary of the Advanced Unit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 134

CHAPTER 4: 
Typical Learning of Speech Sounds: Norms, Patterns, and Theories   .  .  .  . 137

Basic Unit: Typical Learning of Speech Sounds: 
From Infancy Through the Early School Years .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 137

Prelinguistic Development .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 137
Transition From Babbling to Meaningful Speech   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 149
Learning to Produce the First Words  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 151
Learning to Produce Individual Sounds and Sound Patterns.  .  .  .  .  .  .  .  .  .  .  .  .  . 153
Age Ranges for Speech Sound Learning   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 160
Learning Speech Sound Patterns   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 167
Speech Intelligibility  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 175
Variables Related to Speech Sound Learning  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 176
Evaluation of Research on Speech Sound Learning.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 189
Summary of the Basic Unit.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 190

Advanced Unit: Research Issues and Theories   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 192
Methodological and Theoretical Issues in Speech Perception

and Discrimination Research  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 192
Theories of Speech Sound Learning.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 197
Summary of the Advanced Unit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 206

CHAPTER 5: 
Culture and Communication: Bidialectal and Bilingual Considerations .  .  .  . 207

Basic Unit: Ethnocultural Variables and Speech Sound Learning  .  .  .  .  .  .  .  .  . 207
African American English  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 209
Native American Languages .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 222
Spanish Language and Dialects  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 228
Asian and Pacifi c Islander Languages  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 237
Working With Children Who Speak Varied English Dialects: General Guidelines  . 248
Summary of the Basic Unit.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 250

Advanced Unit: Theoretical and Clinical Issues  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 251
Specifi c Hypotheses and General Theories  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 251
Selected General Theories of Second Language Acquisition.  .  .  .  .  .  .  .  .  .  .  .  .  . 255

From Assessment and Treatment of Speech Sound Disorders in Children: A Dual-Level Text, 3rd Ed., 
 by Adriana Peña-Brooks and M. N. Hegde, Austin, TX: PRO-ED. Copyright 2015 by PRO-ED, Inc. 



Contents ix 

Clinical Research Needs in Bilingual and Bidialectal Phonology  .  .  .  .  .  .  .  .  .  .  . 258
Summary of the Advanced Unit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 260

CHAPTER 6: 
Assessment and Differential Diagnosis of Speech Sound Disorders  .  .  .  .  . 261

Basic Unit: General Assessment and Diagnostic Procedures 
for Speech Sound Disorders .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 261

Overview of Assessment  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 262
Assessment Procedures .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 262
Taking a Case History  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 264
Performing an Orofacial Examination.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 264
Conducting a Hearing Screening  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 266
Administering Standardized Tests .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 267
Collecting a Connected Speech Sample .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 273
Conducting Stimulability Testing  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 277
Performing Contextual Testing  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 277
Testing Speech Discrimination  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 278
Analyzing and Interpreting the Assessment Information.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 280
Making a Differential Diagnosis .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 297
Determining the Prognosis for Improvement .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 300
Making Treatment Recommendations   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 302
Conducting the Final Interview  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 303
Writing a Diagnostic Report.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 304
Summary of the Basic Unit.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 304

Advanced Unit: Description and Assessment of Organic 
and Neurogenic Speech Sound Disorders .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 306

Childhood Apraxia of Speech  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 306
Developmental Dysarthria in Cerebral Palsy  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 314
Cleft Lip and Palate   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 321
Hearing Impairment  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 326
Summary of the Advanced Unit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 330

CHAPTER 7: 
A Comprehensive and Evidence-Based Treatment Program for Speech Sound 

Disorders .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 333

Basic Unit: Treatment Principles and Procedures  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 333
Treatment Program Considerations .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 335
Selecting Potential Target Behaviors   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 339
Deciding on the Number of Sounds to Teach.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 347
Establishing Baselines  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 348
Selecting the Initial Level and Sequence of Training.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 351
Developing Measurable Objectives   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 353
Planning and Developing a Treatment Program  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 357
Establishing Correct Productions of Speech Sounds  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 358

From Assessment and Treatment of Speech Sound Disorders in Children: A Dual-Level Text, 3rd Ed., 
 by Adriana Peña-Brooks and M. N. Hegde, Austin, TX: PRO-ED. Copyright 2015 by PRO-ED, Inc. 



x Contents 

Structuring the Treatment Sessions .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 366
Probing for Generalized Responses  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 373
Implementing a Maintenance Program  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 376
Dismissal, Follow-up, and Booster Therapy.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 379
Summary of the Basic Unit.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 379

Advanced Unit: Treatment of Organic and 
Neurogenic Speech Sound Disorders .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 381

Childhood Apraxia of Speech  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 381
Developmental Dysarthria in Cerebral Palsy  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 385
Cleft Palate  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 389
Hearing Impairment  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 393
Summary of the Advanced Unit  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 395

CHAPTER 8: 
Specifi c Speech Sound Treatment Approaches  .  .  .  .  .  .  .  .  .  .  .  .  .  . 397

How Different Are the Varied Treatment Approaches?  .  .  .  .  .  .  .  .  .  .  .  .  .  . 398
What Is Included and Why .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 400
Traditional Approach   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 401
Concurrent Treatment Approach  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 409
Cycles Approach  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 413
Phonological Contrast Approaches  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 419
Complexity Approach  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 429
Stimulability Intervention Approach   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 432
Core Vocabulary (Consistency) Approach  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 436
Naturalistic Speech Intervention Approach  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 439
Language-Based Treatment Approaches for Phonological Disorders.  .  .  .  .  .  .  . 442
Nonspeech Oral–Motor Exercises: An Update .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 444
Chapter Summary.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 448

CHAPTER 9: 
Phonological Awareness and Speech Sound Disorders .  .  .  .  .  .  .  .  .  .  . 453

Observable Skills of Phonological Awareness  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 455
Phonological Awareness Skill Learning  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 456
Phonological Awareness as a Unitary Skill   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 461
Phonological Awareness and Speech Sound Production: Are They Related?  .  .  .  . 462
Assessing Phonological Awareness .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 464
Teaching Phonological Awareness Skills   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 467
Critical Evaluation of Phonological Awareness Intervention .  .  .  .  .  .  .  .  .  .  .  . 470
Chapter Summary.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 473

Glossary  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 475
References .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 505
Index  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 547
About the Authors   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 573

From Assessment and Treatment of Speech Sound Disorders in Children: A Dual-Level Text, 3rd Ed., 
 by Adriana Peña-Brooks and M. N. Hegde, Austin, TX: PRO-ED. Copyright 2015 by PRO-ED, Inc. 




