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Course Revision

SPLP 342 Speech Science II: Neuroscience
(3¢c-01-3cr)

1. Syllabus
Find attached the proposed course syllabus.

2. Summary of the proposed revision:

Changes are being made to the course title, course catalog description, course objectives, and course
content. Speech Science I and II were originally devised as basic and advanced courses in the
psychoacoustic and physiologic bases of human communication and swallowing functions. Over the past
decade, the speech and voice science faculty teaching these courses have increasingly concentrated
content related the psychophysical fundamentals and instrumental measurement of same in SPLP242:
Speech Science I, while concentrating on the neurologic and neurophysiologic fundamentals of language,
cognition, speech, and swallowing in Speech Science II. This course revision reflects the reality of that
drift. The prerequisite of a 3.0 GPA has been removed and SPLE Major, Admission to teacher
certification have both been added.

3. Justification/rationale for the revision:

Pre-service training of speech-language pathologists requires a strong background in the neurological
functions described above, as a substantial aspect of the scope of practice of the profession relates to
neurologic disease and dysfunction in both children and adults. Concentration of said content better
prepares speech-language pathology undergraduates for graduate study of such disorders by giving them a
more focused presentation of relevant nervous system functions. Previously, this information was
presented in a more diffuse manner, and thus a less robust manner. The prerequisite of SPLE major was
added to ensure that only students who have been admitted to the major may enroll. Admission to teacher
certification ensures that students can pass the basic requirements into teacher education, which is
required in order to graduate from the program.

4. Old syllabus of record — Please find attached the old course syllabus of record.
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Syllabus of Record

I. Catalog Description:

SPLP 342: Speech Science II: Neuroscience 3 class hours

0 lab hours
3 credits

Prerequisites: SPLE Major, Admission to teacher certification (3¢c-01-3cr)

SpEd hours: 0
ELL hours: 0

An overview of the basic anatomy of the central nervous system and its control of human swallowing
and communication. This will include the biological science principles of speech and language
processing and neurogenic communication and swallowing disorders in children and adults.

II. Course Outcomes:

The student will be able to demonstrate knowledge of the following:

1. The neurological bases of human communication and deglutition.

2. Neurological mechanisms and processes that control peripheral structures and muscle systems
used during swallowing and communication functions.

3. Central system functions that subserve human language: pragmatics, lexical semantics, phonology,
morphology, syntax, and grammar, and other aspects of cognition.

4. Biological science principles and basic human communication and swallowing processes as they
relate to communication and swallowing disorders.

These outcomes will help you to meet the accreditation and certification standards below:

Course College Conceptual ASHA PDE Performance
Objective | Framework/Danielson | Standards Standards Indicators

1 la III-A,B,C,F | IB, A, C Exams; abstracts and
term paper

2 la II1-A,B,C,F |IB, A, C Exams; abstracts and
term paper

3 la III-A,B,C,F |IB,A,C Exams; abstracts and
term paper

4 la III-A,B,C,F |IB,A,C Exams; abstracts and
term paper

IIL. Course Outline (42 hours total):

Week 1: Overview and gross anatomy of the brain (3 hrs)

Week 2: Nerve cells and blood supply of the brain (3 hrs)

Week 3: Internal organization of the spinal cord and hindbrain (3 hrs)
Week 4: Internal organization of the forebrain (3 hrs) (EXAM 1)

Week 5: Sensory systems and exam one (3 hrs)

Week 6: Vestibular and auditory systems (3 hrs)

Week 7: The organization of language and cognition and exam two (3 hrs)
Week 8: Oral language processing and aphasia (3 hrs) (EXAM 2)
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Week 9: Visual language processing and alexia and agraphia (3 hrs)

Week 10: Speech production and praxis, exam three (3 hrs)

Week 11: The basal ganglia and control of movement (3 hrs)

Week 12: The cerebellum and control of muscle coordination and tone (3 hrs) (EXAM 3)
Week 13 The upper and lower motor neuron motor pathways (3 hrs)

Week 14: The biomechanical basics of swallowing (3 hrs)

Finals week: The final (EXAM 4) will take place per the university finals schedule (2 hours)

IV. Evaluation Methods:

1. Four exams, each worth approximately 100 points (400 pts)

2. Abstracts of peer-reviewed original research articles, focusing on the neurogenesis of any
language or related sensory or motor function from birth throughout the lifespan, including
information that is available on sex, cultural, or racial differences. Each of the five abstracts will
be worth ten points. (50 pts)

3. A term paper based upon the topic of one of the abstracts. This will include a review of the topic
background, research methods, findings, and conclusions, and your critique of same. The paper
must be in current APA format, should be approximately five pages in length, and it is worth 100
points. (100 pts)

V. Example grading scale:
A=93% - 100%
B=86% - 93%
C=176% - 85%
D=68% - 75%
F=0% - 67%

Adaptations will be made to accommodate students with special needs, with appropriate
documentation. Students with these concerns should confer with the instructor during office hours
at the beginning of the semester to discuss accommodations needed. For further information, refer
to the Undergraduate Course Catalog on support provided through the Disability Support Services
in Pratt Hall (724-357-4067).

VI. Attendance policy:
Attendance in class is expected in accordance with the policy outlined in the university catalog.

VII. Required texts:
Bhatnagar, S.C. (2007). Neuroscience for the study of communication disorders (3™ edition).
Baltimore: Lippincott, Williams, and Wilkins.
Seikel, JA, King, DW, & Drumright, DG. (2005). Anatomy & Physiology for Speech, Language and
Hearing (3" ed.). Clifton Park, NY: Thomson Delmar.

VIL Special resource requirements: Anatomical models are available in the Speech Science Lab.
IX. Bibliography

Ackermann, H., Ziegler, W., & Petersen, D. (1993). Dysarthria in bilateral thalamic infarction. A
case study. Journal Of Neurology, 240(6), 357-362.
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Journal of the Neurological Sciences, 263(1/2), 208-210.

Akhoun, L., Gallégo, S., Moulin, A., Ménard, M., Veuillet, E., Berger-Vachon, C., et al. (2008).
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1-58.
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Bhatnagar, S., Andy, O., Korabic, E., & Tikofsky, R (1990). The effect of bilateral thalamic
stimulation in verbal recall. Journal of Neurolinguistics, 5, 407-425.
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Temporal-callosal pathway diffusivity predicts phonological skills in children.
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Kirshner, H. (1992). Apraxia of speech: A linguistic enigma. A neurologist’s perspective.
Seminars in Speech and Language, 13, 14-24.

Lausberg, H., Zaidel, E., Cruz, R., & Ptito, A. (2007). Speech-independent production of
communicative gestures: evidence from patients with complete callosal disconnection.
Neuropsychologia, 45(13), 3092-3104.

Moore, D. (2007). Auditory processing disorders: Acquisition and treatment. Journal of
Communication Disorders, 40(4), 295-304.

Nishio, M., & Niimi, S. (2004). Relationship between speech and swallowing disorders in patients
with neuromuscular disease. Folia Phoniatrica et Logopaedica, 5 6(5), 291-304.

Raymer, A., Beeson, P., Holland, A., Kendall, D., Maher, L., Martin, N., et al. (2008).
Translational research in aphasia: From neuroscience to neurorehabilitation. Journal of
Speech, Language & Hearing Research, 51(1), S259-S275.

Redcay, E., Haist, F., & Courchesne, E. (2008). Functional neuroimaging of speech perception
during a pivotal period in language acquisition. Developmental Science, 11(2), 237-252.

Spironelli, C., Angrilli, A., & Pertile, M. (2008). Language plasticity in aphasics after recovery:
Evidence from slow evoked potentials. Neurolmage, 40(2), 912-922.

Starrfelt, R. (2007). Selective alexia and agraphia sparing numbers: A case study. Brain and
Language, 102(1), 52-63.

Thomas, J., & Sanford, J. (2007). Large acute cerebral hemorrhage presenting with pure alexia.
Annals of Emergency Medicine, 49(4), 428-430.

Thompson, E., Murdoch, B., & Stokes, P. (1995). Tongue function in subjects with upper motor
neuron type dysarthria following cerebrovascular accident. Journal of Medical Speech-
Language Pathology, 3(1), 27-40.

Tikofsky, R., & Hellman, R. (1991). Brain single photon emission computed tomography, newer
activation and intervention studies. Seminars in Nuclear Medicine, 21, 42-57.

50



Tilton, A. (2003). Approach to the rehabilitation of spasticity and neuromuscular disorders in
children. Neurologic Clinics, 21(4), 853-881.

Tremblay, S., Houle, G., & Ostry, D. (2008). Specificity of Speech Motor Learning. Journal of
Neuroscience, 28(10), 2426-2434.

Utter, A., & Basso, M. (2008). The basal ganglia: An overview of circuits and function.
Neuroscience & Biobehavioral Reviews, 32(3), 333-342.

51



COURSE SYLLABUS

CATALOG DESCRIPTION
SH 342 SPEECH SCIENCE II 3¢c-01-3sh

Physiologic, acoustic and perceptual characteristics of
speech with special emphasis on speech monitoring and controls.
Major lab instrumentation and research techniques in current use
are described and demonstrated. Status of present knowledge is
summarized and discussed.

PREREQUISITE: SH 242 Speech Science I

COURSE OBJECTIVES

1. Students will be provided with a working model of speech
communication by studying the linguistic, perceptual,
physiological, and acoustic levels of speech formulation.

2. Students will become familiar with the experimental
equipment and instrumentation used to uncover the
encoding and decoding processes within the Speech Chain.

3. Students will be provided with experiences in the use of
electronic equipment to study basic speech functions and to
elaborate on their use as diagnostic instruments.

4. Students will develop an appreciation and familiarization
of the vocabulary and research techniques used in expanding
the overall knowledge of speech communication.

5. Students will be presented with the latest research
findings dealing with the linguistic, perceptual,
physiological, and acoustic levels of speech formulation,
including cultural, sex, and age differences.

COURSE QUTLINE % Time
A. Introduction to Advanced Speech Science 10 %
1. Speech, Language, and Thought
Speech
Language
Thought

Development of Language and Speech



From Thought to Speech
2. The Speech Chain
Linguistic Parameter
Physiologic Parameter
Acoustic Parameter
Perceptual Parameter

B. The Respiratory System
15
1. Speech Production
Neurophysiology of Speech
Respiration
2. Research Tools in Respiratory Analysis
3. Techniques for Studying Respiratory Output

C. The Laryngeal System
15 %
1. Speech Production
Phonation
2. Research Tools in Laryngeal Function
3. Techniques for Studying Laryngeal Activity

D. The Articulatory System

15

1. Speech Production

Articulation and Resonance
. Research Tools in Supralaryngeal Movement
Techniques for Studying Articulatory Movements
. Speech Production

Feedback Mechanisms in Speech

Models of Speech Production

Production of a Sentence

=W N

E. Acoustics and Acoustic Analysis of Speech 20 %
1. Pioneers in Speech Science
Hermann Von Helmholtz
Henry Sweet
Alexander Graham Bell
2. Acoustics
A Pure Tone
Complex Tones
Frequency and Pitch
The Decibel
Intensity and Loudness
Velocity of Sound Through Space
Wavelength



Resonance
Acoustics and Speech
3. Research Tools in Acoustic Phonetics
4 Sound Waves and Their Propogation
Physical and Psychological Parameters
Transmission Mediums
Resonance Phenomenon
5. Acoustic Theory of Speech Production
Source Spectrum
Transfer Function
Radiation Characteristics
6. Acoustic Recording and Measurement Equipment

7. Speech Production
Acoustic Theory of Vowel Production
English Speech Sounds

F. Synthesis of Speech Signals

15 %

1. Pioneers in Speech Science

Homer W. Dudley

Franklin Cooper

Alvin Liberman

Pierre Delattre
2. Speech Perception
The Listener
Hearing
Perception of Speech
Research Tools in Speech Perception
Synthetic Speech Techniques
Compressed and Expanded Speech
Computerized Speech

oy O W

G. Theories of Speech Perception

10
1. Speech Perception
Neurophysiology of Speech Perception
Theories of Speech Perception

EVALUATION METHODS

Three (3) Power Essay examinations will be given with each



exam composed of four (4) essay questions. Grading of each
question will be on the basis of one point for each concept,
factual point, or graphic representation and/or labeling. Each
exam will be graded by summating the points on each section and
comparing that total to a scale representing specific letter
grades. Averaging the three examination scores at the end of
the semester will be the basis of the final letter grade. The
following scores represent the ranges for all letter grades:

A = 90-100
B = 80-89
C = 70-79
F = 0-69

REQUIRED TEXTBOOK, SUPPLEMENTAL BOOKS AND READINGS

Textbook: Borden, G.J. and Harris, K.S. (1984). Speech
Science Primer: Physiology, Acoustics, and Perception of
Speech. Baltimore, MD: Williams & Wilkins.

BIBLIOGRAPHY
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Coleman, R. (1976). A comparison of the contributions of
two voice quality characteristics to the perception of
maleness and femaleness in the voice. Journal of

Speech and Hearing Research, 19, 168-180.

Cooper, F. (1965). Research techniques and
instrumentation: EMG. ASHA Reports, No. 1, 153-168.

Cowan, N., Leavitt, L., Massaro, D., & Kent, R. (1982). A

fluent backward talker. Journal of Speech and Hearing
Research, 25, 48-53.

Cullinan, W., & Tekieli, M. (1979). Perception of vowel
features in temporally-segmented noise portions of
stop-consonant cv syllables. Journal of Speech and
Hearing Research, 22, 122-131.

Curtis, J. (1968). Acoustics of speech production and
nasalization. Chapter II in Spriestersbach, D. and

Sherman, D. (Eds.), Cleft palate and communication.
New York, NY: Academic Press.

Denes, P., & Pinson, E. (1963). The speech chain. New
York, NY: Bell Telephone Laboratories. Garden
State/Novo, Inc.

Deniloff, R., & Moll, K. (1968). Coarticulation of lip
rounding. JSHR, XI, 707-721.

Dorman, M., Cedar, I., Hannley, M., Leek, M., & Lindholm,
(1986). Influence of the acoustic reflex on vowel
recognition. Journal of Speech and Hearing Research,
29, 420-424,

Draper, M., Ladefoged, P., & Whitteridge, D. (1959).
Respiratory muscles in speech. JSHR, I, 227-244.

Eilers, R., Ozdamar, O., Oller, D., Miskiel, E., & Urbano,
(1988) . Similarities between tactual and auditory

speech perception. Journal of Speech and Hearing
Research, 31, 124-130.

Flege, J. (1983). The influence of stress, position and



utterance length on the pressure characteristics of
English /p/ and b/. Journal of Speech and Hearing
Research, 26, 111-117.

Flege, J. (1988). Anticipatory and carry-over nasal
coarticulation in the speech of children and adults.
Journal of Speech and Hearing Research, 31, 525-536.

Fletcher, S. (1989). Palometric specification of stop,
affricate, and sibilant sounds. Journal of Speech and

Hearing Research, 32, 736-748.

Folkins, J. (1981). Muscle activity for jaw closing during
speech. Journal of Speech and Hearinag Research, 24,
601-614.

Folkins, J., & Abbs, J. (1975). Lip and jaw motor control
during speech: Responses to resistive loading of the
jaw. Journal of Speech and Hearing Research, 18,
207-220.

Folkins, J., Linville, R., Garrett, J., & Brown, C. (1988).
Interactions in the labial musculature during speech.
Journal of Speech and Hearing Research, 31, 253-264.

Fowler, C. (1981). Production and perception of
coarticulation among stressed and unstressed vowels.
Journal of Speech and Hearing Research, 24, 127-139.

Fromkin, V., & Ladefoged, P. (1966). Electromyography in
speech research. Phonetics, Vol. 15, 215-242.

Fucci, D., Harris, D.,& Petrosino, L. (1985). Threshold
and suprathreshold correlations for the oral tactile
sensory mechanism. Journal of Speech and Hearing
Research, 28, 331-335.

Garber, S., Siegel, G., & Pick, H. (1981). Regulation of
vocal intensity in the presence of feedback filtering
and amplification. Journal of Speech and Hearing
Research, 24, 104-107.

Garber, S., Speidel, T., Siegel, G., & Miller, E. (1980).
The effects of presentation of noise and dental
appliances on speech. Journal of Speech and Hearing
Research, 23, 838-852.




Garber, S., Speidel, T., & Siegel, G. (1980). The effects
of noise and palatal appliances on the speech of

five-year-old children. Journal of Speech and Hearing
Research, 23, 853-864.

Gilbert, H., & Ferrand, C. (1987). A respirometric
technique to evaluate velopharyngeal function in
speakers with cleft palate, with and without
prostheses. Journal of Speech and Hearing Research,
30, 268-275.

Gilbert, H., Potter, C., & Hoodin, R. (1984). Laryngograph
as a measure of vocal fold contact area. Journal of
Speech and Hearing Research, 27,178-182.

Gordon-Salant, S. (1984). Effects of reducing
low-frequency amplification on consonant
perception in quiet and noise. Journal of Speech and
Hearing Research, 27, 483-493.

Gordon-Salant, S. (1986). Effects of aging on response
criteria in speech-recognition tasks. Journal of

Speech and Hearing Research, 29, 155-162.

Grabow, J., & Elliott, F. (1974). The electrophysiologic
assessment of hemispheric asymmetries during speech.

Journal of Speech and Hearing Research, 17, 64-72.

Guyette, T., & Carpenter, M. (1988). Accuracy of
pressure-flow estimates of velopharyngeal orifice size
in an analog model and human subjects. Journal of

Speech and Hearing Research, 31, 537-548.

Hamlet, S., Geoffrey, V., & Bartlett, D. (1976). Effect of
dental prosthesis on speaker-specific characteristics
of voice. Journal of Speech and Hearing Research, 19,
639-650.

Hanson, D., Gerratt, B., & Berke, G. (1990). Frequency,
intensity, and target matching effects on
photoglottographic measures of open quotient and speed
quotient. Journal of Speech and Hearing Research, 33,
45-50.

Hardcastle, W., Barry, R., & Clark, C. (1987). An
instrumental phonetic study of lingual activity in



articulation-disordered children. Journal of Speech
and Hearing Research, 30, 171-184.

Hardy, J. (1965). Air flow and air pressure studies. ASHA
Reports, No. 1, 141-152.

Hillenbrand, J., Minifie, F., & Edwards, T. (1979). Tempo
of spectrum change as a cue in speech-sound
discrimination. Journal of Speech and Hearing
Research, 22, 147-165.

Hirsch, I. (1952). The measurement of hearing. New York,
NY: McGraw-Hill.

Hixon, T., Mead, J., & Goldman, M. (1976). Dynamics of the
chest wall during speech production: Function of the
thorax, rib cage, diaphragm, and abdomen. Journal of

Speech and Hearing Research, 19, 297-356.

Hoit, J., & Hixon, T. (1987). Age and speech breathing.
Journal of Speech and Hearing Research, 30, 351-366.

Hosii, Y. (1975). Some statistical characteristics of
voice fundamental frequency. Journal of Speech

and Hearing
Research, 18, 192-201.

Horii, Y. (1979). Fundamental frequency perturbation
observed in sustained phonation. Journal of Speech

and Hearing Research, 22, 5-19.

Horii, Y., & Cooke, P. (1978). Some airflow, volume, and
duration characteristics of oral reading. Journal of

Speech and Hearing Research, 21, 470-481.

Hudson, A., & Holbrook, A. (1982). Fundamental frequency
characteristics of young black adults: Spontaneous
speaking and oral reading. Journal of Speech and
Hearing Research, 5, 25-28.

Iglesias, A., Kuehn, D., & Morris, H. (1980). Simultaneous
assessment of pharyngeal wall and velar displacement
for selected speech sounds. Journal of Speech and

Hearing Research, 23, 429-446.

Izdebski, K., & Shipp, T. (1978). Minimal reaction times



for phonatory initiation. Journal of Speech and
Hearing Research, 21, 638-651.

Keefe, M., & Dalston, R. (1989). An analysis of
velopharyngeal timing in normal adult speakers using a
microcomputer based photodetector system. Journal of
Speech and Hearing Research, 32, 39-48.

Keller, E. (1987). Factors underlying tongue articulation
in speech. Journal of Speech and Hearing Research, 30,
223-229.

Kent, R. (1874). Auditory-motor formant tracking: A study
of speech imitation. Journal of Speech and Hearing
Research, 7, 203-222.

Kent, R., Carney, P., & Severeid, L. (1974). Velar
movement and timing: Evaluation of a model for binary
control. Journal of Speech and Hearing Research, 17,
470-488.

Klatt, D. (1975). Voice onset time, frication, and
aspiration in word-initial consonant clusters.
Journal of Speech and Hearing Research, 18, 686-706.

Koenigsknecht, R. (1976). Development of the voicing
contrast: A comparison of voice onset time in stop
perception and production. Journal of Speech and
Hearing Research, 19, 93-111.

Ladefoged, P. (1962). Elements of acoustic phonetics.
Chicago, IL: University of Chicago Press.

LaRiviere, C., Winitz, H., & Herriman, E. (1975). The
distribution of perceptual cues in English prevocalic
fricatives. Journal of Speech and Hearing Research,
18, 613-622.

Larson, C. (1985). The midbrain periaqueductal gray: A
brainstem structure involved in vocalization. Journal
of Speech and Hearing Research, 28, 241-249.

Lehiste, I. (1967). Readings in Acoustic Phonetics. Some
experiments on the perception of synthetic speech
sounds. Cambridge, MA: MIT Press.




Lehiste, I. Minimal rules for synthesizing

Lehiste, I. Information conveved by vowels.

Lehiste, I. Transition and release as perceptual cues for
final plosives.

Lehiste, I. Analysis of nasal consonants.

Lehiste, I. The phonetic basis for syllable division.

Liberman, A., Cooper, F., Shankweiler, D., &
Studdert-Kennedy, M. Preception of the code.

Psychological Review, 74, 31-461.

Lieberman, P. (1972). Speech acoustics and perception.
The Bobbs- Merrill Co., Inc.

Lieberman, P. (1970). Towards a unified phonetic theory.
Linguistic Inquiry 1, III 307-322.

Lindblom, B. (1963). Spectrographic study of vowel

reduction. Journal Acoustic Society of America, XXXV,
1773-1781.

Locke, J., & Kutz, K. (1975). Memory for speech and speech
for memory. Journal of Speech and Hearing Research,
8, 176-191.

Manning, W., Louko, L., & DiSalvo, V. (1978). A right-ear
for auditory feedback control of children's newly

acquired phonemes. Journal of Speech and Hearing
Research, 21, 580-588.

Massaro, D., & Idson, W. (1978). Temporal course of
perceived vowel duration. Journal of Speech and

Hearing Research, 1, 37-55.

McClean, M. (1978). Variation in perioral reflex amplitude
prior to lip muscle contraction for speech. Journal

of Speech and Hearing Research, 21, 276-284.

Mendelson, T., & Salamy, A. (1981). Maturational effects



on the middle components of the averaged

electroencephalic response. Journal of Speech and
Hearing Research, 24, 140-144.

Minifie, F., Abbs, J., Tarlow, A., & Kwaterski, M. (1974).
EMG activity within the pharynx during - speech

production. Journal of Speech and Hearing Research,
17, 497-504.

Moll, K. (1965). Photographic and radiographic procedures
in research. ASHA Report, No. 1, 129-149.

Moll, K. (1965). A cinefluorographic study of
velopharyngeal function in normals during various
activities. C(Cleft Palate Journal, 2 , 112-122.

Moll, K., & Shriner, T. (1967). Preliminary investigation
of a new concept of velar activity during speech.
Cleft Palate Journal, 4, 58-69.

Moon, J., & Weinberg, B. (1987). Aerodynamic and
myoelastic contributions to tracheoesophageal voice

production. Journal of Speech and Hearing Research,
30, 387-395.

Monsen, R., & Engebretson, A. (1983). The accuracy of
formant frequency measurements: A comparison of
spectrographic analysis and linear prediction.
Journal of Speech and Hearing Research, 26, 89-96.

Morse, P., Leavitt, L., Miller, C., & Romero, R. (1977).
Overt and covert aspects of adult speech perception.
Journal of Speech and Hearing Research, 20, 40-54.

Nabelek, I. (1984). Discriminability of the quality of
amplitude- compressed speech. Journal of Speech and
Hearing Research, 27, 571-576.

Neiman, G., Klich, R., & Shuey, E. (1983). Voice onset
time in young and 70-year-old women. Journal of

Speech and Hearing Research, 26, 118-123.

Netsell, R., & Daniel, B. (1974). Neural and mechanical
response time for speech production. Journal of

Speech and Hearing Research, 17, 608-618.



O'Dwyer, N., Quinn, P., Buitar, B., Andrews, G., & Neilson,
P. (1981). Procedures for verification of electrode
placement in emg studies of orofacial and mandibular
muscles. Journal of Speech and Hearing Research, 24,
273-2817.

Ohlsson, A., Brink, O., & Lofqgvist, A. (1989). A voice
accumulator-- Validation and application. Journal of
Speech and Hearing Research, 32, 451-457.

Parnell, M., & Amerman, J. (1978). Maturational influences
in perception of coarticulatory effects. Journal of

Speech and Hearing Research, 21, 682-701.

Parnell, M., & Amerman, J. (1979). Age and the decoding of

coarticulatory cues. Journal of Speech and Hearing
Research, 22, 433-445.

Peterson, G. (1967). On the nature of speech science.

Ann. Bull. #1. Research Institute of lLogopedics and
Phoniatrics. Tokyo University.

Pierce, J., & David E. (1958). Man's world of sound.
Garden City, NY: Doubleday.

Porter, R., & Lubker, J. (1980). Rapid reproduction of
vowel-vowel sequences: Evidence for a fast and direct
acoustic-motoric linkage. Journal of Speech and
Hearing Research, 23, 593-602.

Prosek, R., & House, A. (1975). Intraoral air pressure as
feedback cue in consonant production. Journal of

Speech and Hearing Research, 18, 133-147.

Putnam, A., Shelton, R., & Kastner, C. (1986). Intraoral
air pressure and oral air flow under different bleed
and bite-block conditions. Journal of Speech and
Hearing Research, 29, 37-49.

Raffin, M., Lilly, D., & Thornton, A. (1976).
Time-intensity trade for speech: A temporal

speech-stenger effect. Journal of Speech and Hearing
Research, 19, 749-766.



Raphael, L., Dorman, M., & Freeman, F. (1975). Vowel and
nasal duration as cues to voicing in word-final stop
consonants: Spectrographic and perceptual studies.
Journal of Speech and Hearing Research, 18, 389-400.

Read, C., Buder, E., & Kent, R. (1990). Speech analysis
systems: A survey. JSHR, 363-374.

Redenbaugh, M., & Reich, A. (1985). Correspondence between
an accelerometric nasal/voice amplitude ratio and
listeners' direct magnitude estimations of
hypernasality. JSHR, 28, 273-281.

Ringel, R. (1976). A cineradiographic study of
articulation in two talkers with temporarily induced
oral sensory
deprivation. JSHR, 19, 247-266.

Ringel, R. (1979). Vocal shadowing under conditions of
normal and altered laryngeal sensation. Journal of

Speech and Hearing Research, 22, 794-817.

Robbins, J., Christensen, J., & Kempster, G. (1986).
Characteristics of speech production after
tracheoesophageal puncture: Voice onset time and vowel

duration. Journal of Speech and Hearing Research, 29,
499-504.

Rothenberg, M. (1977). Measurement of airflow in speech.
Journal of Speech and Hearing Research, 20, 155-176.

Schmitt, J. (1983). The effects of time compression and
time expansion on passage comprehension by elderly

listeners. Journal of Speech and Hearing Research, 26,
373-3717.

Schneider, P., & Baken, R. (1984). 1Influence of lung
volume on the airflow-intensity relationship. Journal

of Speech and Hearing Research, 27, 430-435.

Sharkey, S., & Folkins, J. (1985). Variability of 1lip and
jaw movements in children and adults: Implications for
the development of speech motor control. Journal of

Speech and Hearing Research, 28, 8-15.

Shipp, T., Izdebski, K., & Morrissey, P. (1984).



Physiologic stages of vocal reaction time. Journal of
Speech and Hearing Research, 27, 173-177.

Smith, A., Zimmerman, G., & Abbas, P. (1981). Recruitment
patterns of motor units in speech production. Journal
of Speech and Hearing Research, 24, 567-575.

Smith, B., Hillenbrand, J., & Ingrisano, D. (1986). A
comparison of temporal measures of speech using
spectrograms and digital oscillograms. Journal of

Speech and Hearing Research, 9, 270-274.

Solomon, N., McCall, G., Trosset, M., & Gray, W. (1989).
Laryngeal configuration and constriction during two

types of whispering. Journal of Speech and Hearing
Research, 32, 161-174.

Stathopoulos, E. (1985). Effects of monitoring vocal
intensity on oral air flow in children and adults.

Journal of Speech and Hearing Research, 28, 589-593.

Stathopoulos, E. (1986). Relationship between intraoral
air pressure and vocal intensity in children and

adults. Journal of Speech and Hearing Research, 29,
71-74.

Stetson, R., & Hudgins, C. (1930). Functions of the
breathing movements in the mechanism of speech. Arch.

Neerl. Phon. xp., V, 1-30.

Stevens, K., & House A. (1963). Perturbation of vowel
articulation by consonantal context: An acoustical
study. JSHR, VI, 11-128.

Stoicheff, M. (1981). Speaking fundamental frequency
characteristics of nonsmoking female adults. Journal

of Speech and Hearing Research, 24, 437-440.

Sunberg, J. (1983). Chest wall vibrations in singers.
Journal of Speech and Hearing Research, 26, 329-340.

Sussman, H., MacNeilage, P., & Powers, R. (1977).
Recruitment and discharge patterns of single motor
units during speech production. Journal of Speech and
Hearing Research, 20, 613-630.

Sussman, H., & Westbury, J. (1978). A laterality effect in



isometric and isotonic labial tracking. Journal of

Speech and Hearing Research, 21, 563-579.

Sussman, H., & Westbury, J. (1981). The effects of
antagonistic gestures on temporal and amplitude
parameters of anticipatory labial coarticulation.
Journal of Speech and Hearing Research, 4, 16-24.

Sweeting, P., & Baken, R. (1982). Voice onset time in a

normal-aged population. Journal of Speech and Hearing
Research, 5, 129-134.

Tekieli, M. (1977). Perception of temporal order of vowels
and consonant-vowel syllables. Journal of Speech and

Hearing Research, 20, 742-751.

Tekieli, M., & Cullinan, W. (1979). The perception of
temporally segmented vowels and consonant-vowel
syllables. Journal of Speech and Hearing Research,

22, 103-121.

Thomas, C. (1958). An _introduction to the phonetics of
American English (2nd Ed). New York, NY: Ronald
Press.

Tiffany, W. (1980). The effects of syllable structure on
diadochokinetic and reading rates. Journal of Speech

and Hearing Research, 23, 894-908.

Turner, C., & Henn, C. (1989). The relation between vowel
recognition and measures of frequency resolution.
Journal of Speech and Hearing Research, 32, 49-58.

Van den Berg, J. (1958). Myoelastic-aerodynamic theory of
voice production. JSHR, I, 227-244.

Watson, P., & Hixon, T. (1985). Respiratory kinematics in

classical (opera) singers. Journal of Speech and
Hearing Research, 28, 104-122.

Weismer, G., & Longstreth, D. (1980). Segmental gestures
at the laryngeal level in whispered speech: Evidence

from an aerodynamic study. Journal of Speech and
Hearing Research, 3, 383-392.

Wingfield, A. (1975). Acoustic redundancy and the



3/93

perception of time-compressed speech. Journal of
Speech and Hearing Research, 18, 96-104.

Wingfield, A., Lombardi, L., & Sokol, S. (1984). Prosodic
features and the intelligibility of accelerated
speech: Syntactic versus periodic segmentation.
Journal of Speech and Hearing Research, 27, 128-133.

Winitz, H., & Bellerose, B. (1978). 1Interference and the
persistence of articulatory responses. Journal of
Speech and Hearing Research, 21, 715-721.

Zemlin, W. (1968). Speech and hearing science: Anatomy &
physiology. Englewood Cliffs, NJ: Prentice-Hall.

Zemlin, W. The mechanics of phonation

Zemlin, W. The mechanics and physiology of breathing.




