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References to tables, figures and notes are given as, for example, 62t , 81f, 499n.

abdominal muscles, 15, 19-20, 27
accentual lengthening, 395-6
acoustic signal, 6, 7, 41-4, 70-5, 179-81,
230, 234-8, 478-9, 487-8
boundary effects, 73—4
and velopharyngeal function, 109-25
acoustic theory, 6, 489-95
adaptation, 270-2
adenoids, 118
aerodynamics, 109, 111-25, 478-9, 499n
affricates, 484-5, 531-2
age-related differences
breathing, 14, 17-22, 234, 25
jaw movement, 100-1
Parkinson’s disease, 25-7, 167-8, 303—4
velopharyngeal function, 120-1
alveolar ridge, 86
American English, 137-9, 141, 544-5, 546
American Speech-Language-Hearing
Association (ASHA), 334
Ambharic (Semitic language), 484-5
amyotrophic lateral sclerosis
(ALS), 308, 310
anatomy, 16-20, 80-93
anesthesia, 230-1
animal studies, 82, 86-8, 168, 201-2, 280,
359-60, 361
anthropocentrism, 354
aphasia, 432, 446-8

apraxia of speech, 8, 299, 301, 305, 309,
310-11, 315-20, 331-44
Arabic (Semitic language), 479, 509, 547
Arrernte (Pama-Nyungan language), 138
articulators, 34, 59-76, 478-80
coordination see coordination
developmental changes, 71, 97-101, 114,
118-21
jaw and lips, 6, 79-101, 135-8, 206,
209-10, 212-13, 359-62, 492-3
larynx, 34-6, 481-3
modeling of, 67-70, 91-2
tongue, 60-5, 67-70, 96-7, 135, 148,
209-10, 251-2
velopharyngeal port (VP port), 109-25,
489-92
vocal folds, 6, 34-55
Articulatory Phonology, 4,7, 8,
143-8, 166, 184, 192—4, 31315,
370-2, 384
arytenoid cartilages, 34
aspiration, 141-2, 261, 497-8
ataxic dysarthria, 304-5
attenuation, 406-15
auditory cortex, 278-9, 280-6
auditory feedback, 7-8, 98-9, 115-16,
178-94, 200-14, 267-86
altered feedback experiments, 230-1,
236, 238-9, 242, 267-86
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modeling of, 276-8
visual feedback, 274
Auditory Theory of Speech Perception, 204-5
auditory-visual speech processing, 7,
169-70, 178-94, 200-14
autism, 547
Autosegmental Phonology, 513

babbling, 97-8, 208, 210-11, 358, 362-8,
380-2, 383, 558-9, 5601
language-specific factors, 537
back vowels, 493-5
Bantu languages, 483—4
basal ganglia, 301, 3034
Beijing dialect (Mandarin Chinese), 489
Bernouilli effect, 44, 49
bilabial consonants, 112
biphasic movement cycles, 355-8
bite-block experiments, 203—4, 228-9,
232-3,241
blindness see visual impairment
blood supply, 82-3, 92
body language, 172
body size, 13, 16-17
boundary effects, 73-4, 148, 394-7, 424-5,
517-22, 569-70
brain, 7, 8
brainstem, 26, 95, 98-9, 356-8
breathing control, 26
central pattern generator, 95, 98-9, 356-8
feedback control mechanisms, 268-86
lateralization, 279
mirror neurons, 201-2, 361, 5567
Parkinson’s disease, 25-7
plasticity, 211, 225
breathing, 13-28
effects of disease on, 14, 25-7
measurement of respiratory patterns,
20-5
Broca’s area, 280, 281, 283, 284, 305, 361,
556-7
buccinator, 81f, 94-5, 250

Cantonese (Sino-Tibetan language), 139,
531-2, 537, 541-3

Carib languages, 487-8

Catalan (Indo-European language), 392-3,
508, 509, 511

categorical perception, 279

central nervous system (CNS), 7, 8
breathing control, 26
central pattern generator, 95, 98-9, 3568
feedback control mechanisms, 268-86
lateralization, 279
mirror neurons, 201-2, 361, 556—7
Parkinson’s disease, 25-7
plasticity, 211, 225
cerebellum, 301, 304-5
cerebral palsy, 303, 308
Chebchev filters, 183
chewing, 8, 93-5, 96, 98, 357, 360, 558-9
childhood apraxia of speech (CAS), 33144
children, physical development, 16-19,
20-5,71, 81-2, 118-20, 123-4, 126n, 547
chimpanzee, 82
choral speaking, 169-70
cleft lip/palate, 116, 118, 121-5, 126n
clicks, 4834
clinical conditions (disordered speech), 5,
298-322, 446-9
amyotrophic lateral sclerosis (ALS),
308, 310
aphasia, 432, 446-8
apraxia of speech, 8, 299, 301, 305, 309,
310-11, 315-20, 33144
cerebral palsy, 303, 308
cleft lip/palate, 116, 118, 126n
diagnosis, 110, 250, 299, 315-16, 317,
318-19, 33243, 446-8
dysarthria, 8, 298-9, 300-7, 308-10,
322n, 432
fluency disorders, 167-8, 280-2, 432-3,
448-9
hearing and visual impairments, 207-13,
258,261-2,267-8
Parkinson’s disease, 14, 25-7, 167-8,
303-4, 309-10, 322n
pulmonary fibrosis, 14
specific language impairment (SLI),
557-8
stroke victims, 280-1, 300-1
treatment, 303, 343-4, 431-3
cliticization, 394-5
cluttering, 448
coarticulation see coordination
cochlear implants, 208-9
coda timing patterns, 139-40, 144, 145-6
cognitive rhythms, 172n



594  Index of Subjects

compensation, 268-70
computational models, 49-51, 524, 170
articulators, 67-70, 91-2
limitations, 1934
see also theory
Computer Articulation Instrument (CAI), 340
consonants, 112-14, 135, 13743, 481-5,
486-92, 531-2, 534-9
perturbation studies, 234-5
coordination, 3, 6-7, 99-101, 133-214
developmental changes, 97-101, 379-98,
562-70
internal model hypothesis, 242
language-specific factors, 481-6, 516
laryngeal-oral coordination, 134, 137,
141-3, 148-51
motor speech disorders, 300-7, 313-15
multiple segments, 143-51, 483—4
perturbation studies, 7-8, 100-1, 2034,
227-43
rhythm, 7, 148, 158-72
single segments, 13443
spatiotemporal coordination, 192—4
corticobulbar tract, 301-2
Coupled Oscillator Model of Syllable
Structure (COMS), 143-8
cover-body model, 37-8, 49-50, 53
cranial nerves, 85,92, 301, 305-6
creaky voice, 496, 497
cricoarytenoid muscle, 35
cricoid cartilage, 34, 35f
cricothyroid muscle, 35f
cross-language studies, 9, 477-571
acquisition, 530—49
phonetic fieldwork, 477-99, 500n
phonetics-prosody interface, 511-23
sequencing and planning, 4367, 458-9
timing patterns, 137-41, 143-51, 161-6,
391-7, 505-24
Czech (Indo-European language), 509

deafness see hearing impairment

Deep Brain Stimulation, 303

dementia, 303

dental prosthesis experiments, 234-5
devoicing, 148-9

digastric muscle, 61f, 63t, 64-5

digital signal processing (DSP), 267, 268
direct realism theory, 202-3

disfluency, 9, 167-8, 432-3, 448-9, 451-68
disordered speech, 5, 298-322, 446-9
amyotrophic lateral sclerosis (ALS),
308, 310
aphasia, 432, 446-8
apraxia of speech, 8, 299, 301, 305, 309,
310-11, 315-20, 33144
cerebral palsy, 303, 308
cleft lip/palate, 116, 118, 126n
diagnosis, 110, 250, 299, 315-16, 317,
318-19, 33243, 446-8
dysarthria, 8, 298-9, 300-7, 308-10,
322n, 432
fluency disorders, 167-8, 280-2, 432-3,
448-9
hearing and visual impairments, 207-13,
258, 261-2, 267-8
Parkinson’s disease, 14, 25-7, 167-8,
303-4, 309-10, 322n
pulmonary fibrosis, 14
specific language impairment (SLI), 557-8
stroke, 280-1, 3001
treatment, 303, 3434, 431-3
DIVA /GODIVA model, 315-20, 560-1
Dongbei dialect (Mandarin Chinese), 545
dorsal processing stream, 280-2
Drehu (Austronesian language), 532
dual stream hypothesis, 280-1
duration, 390-2, 459, 508-11
Dutch speakers of English, 433
dynamical systems models, 170-1
dysarthria, 8, 298-9, 300-7, 308-10,
322n, 432

efference copy hypothesis, 269-70, 273, 277-8
eigenmodes, 38-9
elderly people
breathing, 14, 17-22, 234, 25
jaw movement, 100-1
Parkinson’s disease, 25-7, 167-8, 303—4
velopharyngeal function, 120-1
electroglottograph (EGG), 41, 479-80, 482,
485, 500n
electromyography (EMG), 70, 241, 480,
493, 510, 562
emphysema, 14
English (Indo-European language), 137-9,
141, 391-7, 508, 509, 511, 520-3, 531-2,
537,538, 539, 541-3, 544-5, 568-70
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epiglottic vallecula, 71, 72f, 73
errors, 8-9, 355, 451-68, 534-9

exchange errors, 423, 431, 434-5, 438, 439n

inner speech errors, 404-15

interaction errors, 421-39

prosodic frames, 419-39

repair strategies, 9, 4514, 463-8

second language learners, 430, 433

sign language errors, 430-1

tongue twister errors, 405-15, 426,

439n, 567

ethical issues, research methods, 111, 479
ethology, 365-7
evolutionary theory, 2, 8, 80, 86, 87, 353-72
exchange errors, 423, 431, 434-5, 438, 439n
eye movements, 181-2, 183—4

FO (fundamental frequency), 38, 120-1,
180-1, 183, 234, 514-15, 517-18
Facial Action Coding System (FACS), 187-8
facial skin, role in speech motor control,
230-1, 248-62
feedback, 7-8, 98-9, 115-16, 178-94,
200-14, 267-86
altered feedback experiments, 230-1,
236, 238-9, 242, 267-86
modeling of, 276-8
visual feedback, 274
feet (stress feet), 148, 162, 568-9
females
anatomy and physiology, 99-101, 116, 126n
breathing, 15, 17, 19-23, 24, 26-7
developmental changes, 16-19, 20-5, 71
‘feminine” speech styles, 545-6, 547
formants, 75
Parkinson’s disease, 26-7, 322n
fieldwork, 9, 477-99, 500n
filled pauses, 458-9
film and video recordings, 37, 97
Finnish (Uralic language), 382, 518
first words, 368-70, 382-5, 559
flaps, 544-5
fluency, 445-68
disorders, 167-8, 280-2, 448-9
repair strategies, 9, 4514, 463-8
rhythm, 166-8
foot (stress foot), 148, 162, 568-9
force field perturbation studies, 230, 235-6,
238-9, 242

formants, 42-4, 70-5, 206-7, 226, 235-6,
487-8, 537
altered feedback experiments, 270-6
singers, 75, 181, 270-6
Frame/Content theory, 353-72, 532, 558-9
French (Indo-European language), 138,
207,212-13, 226, 233-4, 458, 532,
537-8, 541-3
frequency effects, 462, 566-9
fricatives, 124-5, 142-3, 484-5, 486, 489-92,
535-6
frontal cortex, 279-80
Fulfulde (Niger-Congo language), 482-3
functional residual capacity, 15-16
fundamental frequency, 38, 120-1, 180-1,
183,234, 514-15,517-18
fusion illusion (McGurk effect), 188-90,
200, 201, 260, 261

Gaussian filters, 183

gaze, 181-2, 1834

gemination, 482, 484-5

gender identity, 545-6, 547

genioglossus, 61f, 62t, 63, 68-9, 70

geniohyoid (muscle), 61f, 63t, 64

Georgian (Kartvelian language), 145-6, 147-8

German (Indo-European language), 143,

145, 146, 210-11, 456-7, 514-16

second language learners, 433

gestures and body language, 172

glottal flow, 15, 20, 23, 25, 27, 44-52, 496-8

glottalic consonants, 481-3, 497

glottalic vowels, 485-6

glottis, 34-5, 39-41, 45-7, 73, 479-80

GODIVA model, 315-20, 560-1

gorilla, 87

gradient effects (speech errors), 405-6

Greek (Indo-European language), 531-2,

534, 538, 541-3
Guarani (Tupian language), 489-92

head movement, 179-81, 183, 184-6

hearing impairment, 207-10, 258, 261-2, 267-8

height (vowels), 61, 69, 73, 74, 114-16, 188,
206, 493-5

Heschl’s gyrus, 278

hesitations, 456-63

Hindi (Indo-European language), 141-2,
489, 534
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hot-wire anemometers, 113
hyoglossus, 61f, 62t, 64, 70
hyoid bone, 61f, 634
hypopharynx, 6, 70, 71, 72-3, 74

immigrants, 546-7
implosives, 482-3
infants
babbling, 97-8, 208, 210-11, 358, 362-8,
380-2, 383, 558-9, 560
effect of hearing and visual impairments
on, 207-8, 210-11
speech perception, 203, 534
velopharyngeal function, 118, 119, 126n
inferior colliculus, 278
inflated palate task, 236-7
innate behavior patterns, 365-7
inner speech errors, 404-15
insula, 301, 302-3, 360-1
interaction errors, 421-39
International Phonetic Alphabet (IPA),
9, 480-1
Intonational Phonology, 513
intonational phrase, 385-6, 424-33, 512
intraglottal pressure, 44-52
IPA (International Phonetic Alphabet), 9
isochrony, 159-66
Italian (Indo-European language), 492-3, 518

Japanese (Altaic language), 162-3, 179-82,
184-6, 237-8, 511, 518-19, 532, 533,
538-9, 540-3, 544, 545-6

jaw, 6, 8, 61, 79-80, 86-95, 96-8, 99, 100-1,
135-7,209-10, 360-2, 562—4

anatomy and physiology, 86-93
perturbation studies, 203—4, 228-9,
232-3,235-6

Kalapalo (Upper Xingu Carib dialect), 487-8
Kanincin dialect (Ruwund), 495
Karitiana (Tupi language), 493-5
kinematics
breathing cycle, 14-16
jaw and lips, 89-92, 99-101, 562-4
multimodal speech, 178-94, 203, 209
vocal fold vibration, 36—41
Korean (Altaic language), 519-20, 539, 541-3
Kotiria (Tucanoan language), 497-8
kymographs, 160, 478

language acquisition, 2-3, 5, 8, 358, 53049
apraxia of speech, 8, 331-44
autism, 547
babbling, 97-8, 208, 210-11, 358, 362-8,
380-2, 383, 537, 558-9, 560
breathing, 16-19, 20-5
cross-language studies, 9, 530-49
effect of anatomical and physical
development on, 16-19, 20-5, 71,
115-16, 118-20, 1234
effect of hearing and visual impairments
on, 207-9, 210-11, 267
first words, 368-70, 382-5, 534-5, 559
and motor control, 2-3, 9, 97-101,
530-49, 555-71
prosody, 9, 379-98, 428-30
role of auditory feedback, 115-16, 124
theoretical models, 5, 8, 9
language hierarchies, 1-2
language-specific factors, 9, 477-571
acquisition, 53049
phonetic fieldwork, 477-99, 500n
phonetics-prosody interface, 511-23
sequencing and planning, 436-7, 458-9
timing patterns, 137-41, 143-51, 161-6,
391-7, 505-24
laryngealization, 496-8
laryngeal-oral coordination, 134, 137,
141-3, 148-51
larynx, 34-6, 481-3, 496-8
developmental changes, 71, 120-1
modeling of, 72-5
subglottal pressure, 15, 20, 23, 25, 44-9,
485, 500n, 517-18
lateral consonants, 13940, 143, 148
learning tasks, 258-60
lengthening, 395-7, 457-8, 518-23, 569-70
lesion studies, 298-322
lexical access, 462, 5669
lexical bias effect, 407, 408, 409, 410
lexical frequency, 144-5, 567
lexical stress, 336, 391, 393-7, 568-9
limb studies, 254-5, 256-7
lips, 6, 79-86, 93, 94-6, 97-101, 135-8,
203-4, 253, 359-61, 362, 5624
anatomy and physiology, 80-6, 492-3
boundary effects, 73—4
developmental changes, 81-2, 97-101
rounding, 206, 212-13, 226, 229, 492-3
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lip-tube experiment, 2334
liquids, 115, 138-9, 145, 148
lung-thorax unit, 14-16
anatomical and physical developmental
changes, 13, 16-25
effects of disease on, 25-7

macaque, 201, 361
MacArthur-Bates Communication
Development Inventories (CDI), 559
Madison Speech Assessment Protocol
(MSAP), 339-40
magnetic resonance imaging (MRI), 65, 68,
72f,110, 118, 141, 192, 283, 285, 304
magnetoencephalography (MEG), 282
males
anatomy and physiology, 99-101, 116, 126n
breathing, 15, 17, 19-23, 26-7
developmental changes, 16-19, 20-5, 71
formants, 75
‘masculine’ speech styles, 545-6, 547
Parkinson’s disease, 26-7, 322n
mandible (jaw), 6, 8, 61, 79-80, 86-95, 96-8,
99, 100-1, 135-7, 209-10, 360-2, 562—4
anatomy and physiology, 86-93
perturbation studies, 2034, 228-9,
232-3,235-6
mandibular nerve, 85
masseter, 87f, 90-1, 95, 98
maxillary nerve, 85-6
McGurk effect, 188-90, 200, 201, 260, 261
medial pterygoid (muscle), 87f, 90-1
medial temporal gyrus, 279
Melodic Intonation Therapy, 432
memory, 242, 280, 281, 333, 338, 380, 384,
388, 416n, 451, 461, 556, 557-8
mesopharynx, 70-1
minority languages, 9, 477-99
mirror neurons, 201-2, 361, 556-7
mora-timing, 162-3, 391
motion studies, 179-81
motor control, 2—4, 9, 225-344
chewing, 8, 93-5, 96, 98, 357, 360, 558-9
developmental changes, 97-101, 379-98,
555-71
evolutionary theory, 8, 353-72
interaction with language skills, 555-71
internal model hypothesis, 242
mirror neurons, 201-2, 361, 5567

motor equivalence, 225-43
motor goals, 3, 7-8, 213, 226-7, 232-8
orofacial cutaneous function, 230-1,
248-62
stuttering, 167-8, 281-2, 432-3, 448
swallowing, 95-7, 360
motor cortex, 279-80, 301-3
Motor Theory of Speech Perception, 166, 202
movement, measurement issues, 1838,
194n, 195n
MRI (magnetic resonance imaging), 65, 68,
72f,110, 118, 141, 192, 283, 285, 304
mucosal wave, 37, 38-9, 44-5, 50f, 52-3, 54
multimodal speech, 7, 169-70, 178-94, 200-14
altered feedback experiments, 230-1,
236, 238-9, 242, 267-86
muscles, 34-6
breathing, 15, 19-20, 27
effects of disease on, 27
jaw, 88-92, 251
lips and face, 80-3, 85-6, 249-52, 492-3
pharynx, 65-7
tongue, 60-5
see also vocal folds
music, 158-9, 169-70, 172
mylohyoid (muscle), 61f, 63t

Namtrik (Barbacoan language), 489
Nasa Yuwe (isolate), 485-6
nasal cavity, 109
nasal consonants, 112-14, 137-8, 489-92
nasalization, 115-17, 143, 490, 492
Nasometer, 121
nasopharynx (adenoids), 118
Navajo (Athabaskan language), 494
neighborhood density, 462, 566-8
nervous system
brain see brain
cranial nerves, 85,92, 301, 305-6
facial nerves, 84-6, 252-3, 270, 274-6
jaw, 92-3, 95
sensory nerves, 85-6, 95, 270, 274-6, 277
spinal nerves, 15
nonce words, 569

oblique muscles, 15

obstruent consonants, 112-13, 124

onset timing patterns, 1434, 145, 147
measurement issues, 160-1
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Optotrak, 194n

oral consonants, 112-14

oral motor functions see chewing; speech
motor control

orbicularis oris, 80-1, 85, 94, 96, 202, 241,
250, 253

orofacial cutaneous function, 230-1, 248-62

orofacial landmarks, 1834, 186-8

PACT (perception for action control
theory), 213
paidologos project, 532, 533
palatalization, 140-1
palatoglossus, 62t
palatopharyngeus, 61f, 66t, 67
Pan troglodytes (chimpanzee), 82
parent-child interaction, 369-70
Parkinson’s disease, 14, 25-7, 167-8, 3034,
309-10, 322n
pauses, 456-63
P-center, 160-1
perception for action control theory
(PACT), 205, 213
perception tasks, 53943
perioral reflex, 253
perturbation studies, 7-8, 100-1, 2034,
227-43
pharynx, 61, 65-7, 74
Philadelphia English, 546
phonation, 34-55, 495-8
phonemic similarity effect, 406-15
phonetics, 9
phonetics-prosody interface, 511-23
phrase-final lengthening, 396-7, 426-7,
428-9, 569-70
physiology, 16-20, 80-93
piriform fossa, 71, 72f, 73, 74, 75
place-order effects, 145-6, 147-8
planning and sequencing, 2-5, 8-9, 353468,
569-70
breathing, 23-5
hesitations, 456-63
language-specific factors, 436-7
motor speech disorders, 300-7, 331-44
prosodic frames, 419-39
speech errors, 9, 40415, 419-39, 451-68
plasticity, 7, 211, 225
plosives, 112, 113-14, 1224, 135, 141-3,
497, 537-9

pneumotachography, 112, 114, 117, 121
Polish (Indo-European language), 509
prediction-error-correction principle,
240-1, 242
premotor cortex, 201-2, 284, 286, 315, 361
pressure-flow method, 111-12, 114, 120, 125n
primates, 82, 86-8, 280, 361
procedural memory, 557-8
prolongation, 457-8
prosody, 8-9
acquisition, 379-98
boundary effects, 148, 394-7, 424-5,
517-22,569-70
breath groups, 24
frames, 419-39
intonational phrase, 385-6, 424-33
phonetics-prosody interface, 511-23
rhythm, 7, 158-72, 355, 359, 390-7,
431-3, 438
sign language, 430-1
see also timing
pulmonary fibrosis, 14

radiography (X-rays), 37, 91, 110, 232-3

recall tasks, 416n

recoil pressure, 14-15, 17-19, 25

rectus abdominus, 15

reduction, 394-5

redundancy, role in perception, 7, 189, 190-2

reflexes, 249-52, 253, 256, 257

regional dialects, 5467

reliability, research methods, 111-12, 1834,

416n, 561-2

repair strategies, 9, 4514, 463-8

repetition, 459-60

research questions
coordination, 141, 150-1, 171-2
language acquisition, 569-70
motor control, 239, 321-2, 344, 569-70
sequencing and planning, 372, 436-9, 451
speech mechanism, 28, 55, 101, 125
speech perception, 1904

residual capacity, 15-16, 17

resonance, 6, 7, 42-4, 70-5, 230, 234-8, 487-8
fundamental frequency, 38, 180-1, 183,

234,514-15,517-18

respiratory system see breathing

retroflex consonants, 488-9

rhotacization, 141, 143
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rhotic consonants, 498

rhythm, 7, 148, 158-72, 355, 359, 390-7,
431-3, 438

risorius (muscle), 81f, 85, 250, 492-3

Romanian (Indo-European language), 144-5
rounding, 206, 210, 212-13, 226, 2334, 492-3

Russian (Indo-European language), 140-1,
162, 391
Rwanda (Bantu language), 483—4

saliva, 93, 94, 95, 101n
salpingopharyngeus, 66t, 67
Sardinian (Indo-European language), 486
second language learning, 430, 449-50
self-sustaining oscillation, 36, 44-52
sensory nerves, 85-6, 95, 270, 274-6, 277
see also feedback
septum, 61f
sequencing and planning, 2-5, 8-9,
353-468, 569-70
breathing, 23-5
hesitations, 456-63
language-specific factors, 436-7
motor speech disorders, 300-7, 331-44
prosodic frames, 419-39
speech errors, 9, 404-15, 419-39, 451-68
Serbo-Croat (Indo-European language), 140
sex differences, 99-101, 116, 126n
breathing, 15, 17, 19-23, 24, 26-7
developmental changes, 16-19, 20-5, 71
formants, 75
gendered speech styles, 545-6, 547
Parkinson’s disease, 26-7, 322n
Shona (Bantu language), 4834
sibilants, 234-5
sidetone amplification effect, 268
sign language errors, 430-1
silent pause, 4567
singing, 75, 181, 270-6, 432-3
skin, role in speech motor control, 230-1,
248-62
Slovak (Indo-European language), 147
sociolinguistic variation, 543-7
Sound Pattern of English (Chomsky and
Halle), 190
source-filter model, 42-4
South American languages, 493-5, 496-8
Spanish (Indo-European language), 392-3
spatiotemporal coordination, 1924

speaker-listener dyads, 7, 169, 171-2,
369-70
specific language impairment (SLI), 557-8
speech breathing see breathing
speech cycling experiments, 168-9
speech errors, 8-9, 355, 451-68, 534-9
exchange errors, 423, 431, 434-5, 438, 439n
inner speech errors, 404-15
interaction errors, 421-39
and prosodic frames, 419-39
repair strategies, 9, 4514, 463-8
second language learners, 430, 433
sign language errors, 430-1
tongue twister errors, 405-15, 426,
439n, 567
speech motor control, 2—4, 8, 9, 225-344
developmental changes, 97-101, 379-98,
555-71
evolutionary theory, 353-72
internal model hypothesis, 242
mirror neurons, 201-2, 361, 556-7
motor equivalence, 22543
motor goals, 3, 7-8, 213, 226-7, 232-8
orofacial cutaneous function, 230-1,
248-62
stuttering, 167-8, 281-2, 432-3, 448
see also chewing
speech pathology, 5, 298-322, 446-9
amyotrophic lateral sclerosis (ALS),
308, 310
aphasia, 432, 446-8
apraxia of speech, 8, 299, 301, 305, 309,
310-11, 315-20, 33144
cerebral palsy, 303, 308
cleft lip/palate, 116, 118, 126n
diagnosis, 110, 250, 299, 315-16, 317,
318-19, 33243, 446-8
dysarthria, 8, 298-9, 300-7, 308-10,
322n, 432
fluency disorders, 167-8, 280-2, 432-3,
448-9
hearing and visual impairments, 207-13,
258,261-2,267-8
Parkinson’s disease, 14, 25-7, 167-8,
303-4, 309-10, 322n
pulmonary fibrosis, 14
specific language impairment (SLI), 557-8
stroke victims, 280-1, 300-1
treatment, 303, 343-4, 431-3
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speech perception, 7, 115-16, 178-94,
200-14, 260-2
categorical perception, 279
cross-language studies, 163-6, 539-48
fluency, 445-6, 451-2, 468
measurement issues, 160-1
sociolinguistic variation, 543-7
Tadoma method, 261-2
speech production, definition, 1-5
speech rate, 386-90
speech SA (sensorimotor adaptation)
studies, 270-2
speech sound disorder (SSD), 336-7,
341-2, 343—4 see also apraxia
of speech
SPIN studies (SPeech-In-Noise), 182-3
spinal nerves, 15
stop consonants, 112, 113-14, 1224, 135,
141-3, 497, 537-9
stress, 7, 158-72, 336, 355, 391, 393-7,
568-70
stress-timing, 161-6, 391-7
stroboscopic techniques, 37
stroke victims, 280-1, 300-1, 304-5
stuttering, 167-8, 281-2, 432-3, 448
styloglossus, 61f, 62t, 634, 69, 70
stylohyoid (muscle), 63t, 64-5
stylopharyngeus, 66t, 67
subglottal pressure, 15, 20, 23, 25, 44-51,
485, 500n, 517-18
subphonemic attenuation hypothesis,
406-15
superior temporal gyrus, 279
superior temporal sulcus, 279
supralaryngeal articulators, 59-76
coordination, 3, 6-7, 133-51
jaw, 79-80, 86-95, 96-8, 99, 100-1
lips, 79-86, 93, 94-6, 97-101
tongue, 60-5, 67-70, 96-7, 135, 148,
209-10, 251-2
velopharyngeal port (VP port), 109-25
swallowing, 95-7, 360
Swedish (Indo-European language), 232-3,
456, 458, 510, 531-2, 534
syllable structure, 137-41, 143-51, 355-60,
362-8, 560-1, 565-6
syllable-timing, 161-6, 391-3
synchronous speech task, 169-70
syntactic theory, 1-2

Tadoma communication method, 261-2

talking head animations, 184-6

Tamil (Dravidian language), 489

taps, 487-8, 498

task dynamics model, 521-3

Telugu (Dravidian language), 489

temporal alignment problem, 188-90

temporalis (muscle), 87f, 90-1

theory, 1-5
acoustic theory, 115-16, 489-95
Articulatory Phonology, 4, 7, 8, 143-8,

166, 184, 192-4, 313-15, 370-2, 384

auditory feedback, 276-8

Auditory Theory of Speech Perception,

204-5

COMS model, 143-8

direct realism theory, 202-3

DIVA /GODIVA model, 315-20, 560-1

dual stream hypothesis, 280-1

efference copy hypothesis, 269-70,
273,277-8

evolutionary theory, 2, 8, 80, 86, 87,
353-72

Frame/Content theory, 353-72, 532,
558-9

innate behavior patterns, 365-7

internal model hypothesis, 242

LRM99 model, 4346, 560

motor speech disorders, 307-21, 3434

Motor Theory of Speech Perception,
166, 202

perception for action control theory
(PACT), 213

phonetics-prosody interface, 511-23

rhythm class hypothesis, 161-6

rhythm theory, 7, 158-72

role of motor control in language
development, 555-71

self-sustaining oscillation models,
44-52

source-filter models, 42-4

speech planning, 433-6

subphonemic attenuation hypothesis,
406-15

syntax, 1-2

task dynamics model, 521-3

see also computational models

thyroarytenoid muscle, 34, 35f, 36
thyroid cartilage, 34, 35f



Index of Subjects 601

timing, 9, 133, 158-72, 2734, 379-98, 438
coda timing patterns, 13940, 144, 145-6
language-specific factors, 13741,

143-51, 161-6, 505-24, 569-70
modeling of, 170-1
tone-segment alignment, 513-17
turn-taking, 171-2

tongue, 60-5, 96-7, 135, 148, 209-10, 251-2
modeling of, 67-70

tongue twister errors, 405-15, 426,

439n, 567

trachea, 35f

transcription, 9, 160, 480-1, 561-2

transmission-line model (vocal tract), 72-3

transverse abdominus, 15

trills, 145, 498

tube models (vocal tract), 6, 71-2, 73

Tupi languages, 493-5

turn-taking, 171-2

ultrasound, 479

uncontrolled manifold (UCM), 239-40
utterance length, 23-5, 4267

uvular tap, 487-8

validity, 185, 335, 416n, 461-2

vallecula, 71, 72f, 73

velarization, 139-40

velopharyngeal port (VP port), 109-25
developmental changes, 118-21
observation and measurement, 110-12,

114, 489-92

velum, 136-7, 138-9

Verbal Behavior (Skinner), 2

vertical phase difference, 37

video recordings, 37, 97

videofluoroscopy, 126n

visual feedback, 274

visual impairment, 210-13, 261-2

vital capacity, 16, 17, 18-20

vocal folds, 6, 34-55
modeling of, 36, 37-8, 44-54

vocal intensity, 24-5, 27

vocal process, 34, 35f

vocal tract, 35f, 41-4, 59-76, 226
aerodynamics, 109, 111-25, 230
developmental changes, 71, 80
individual differences, 206-7
modeling of, 6, 47-51, 60, 67-70, 71-5

voice onset time (VOT), 142, 146, 495,

506-7, 515, 537-9

voiceless consonants, 148-50

vowel systems, 492-5

vowels
articulation, 61, 67-70, 73, 74, 114-17,

188, 205-6, 211, 212-13, 485-6, 498

duration, 390-2, 459, 508-11
formants, 42-4, 70-5, 206-7
nasalization, 115-17, 143, 490, 492
perturbation studies, 226, 232—4

Wa’ikhana (Tukanoan language), 497-8
whistles, 486

words (prosodic words), 148, 394-6
working memory, 280, 388

X-rays, 37,91, 110, 232-3

Yoruba (Niger-Congo language), 492-3

zygomaticus major (muscle), 81f, 85, 250,
492-5



