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Preface

Review of Speech and Hearing Sciences is a workbook that addresses basic concepts in the speech and hearing sciences to facilitate the learning and/or review of technical material by both undergraduate and graduate students. It may be used for coursework in speech science, hearing science, anatomy and physiology of the speech and hearing mechanisms, acoustic phonetics, auditory phonetics, and physiological phonetics. In addition, it will serve the needs of students in non–science courses who would benefit from an introductory/review section of important concepts and information on anatomy/physiology as well as basic acoustics and speech acoustics. Therefore it could be used in a number of different courses throughout students’ undergraduate and graduate studies. It is also intended for use in conjunction with any textbook, and therefore should be useful for all courses in the speech and hearing sciences, because it covers topics that are routinely discussed in those courses. In addition, it will be very useful as an ideal review tool for those graduate students and/or professionals who are preparing for the Praxis Examinations in Speech-Language Pathology or Audiology, because the topics included in the workbook match those that are specified in the current certification standards of the Council for Clinical Certification in Audiology and Speech-Language Pathology of the American Speech-Language-Hearing Association (ASHA).

The book contains numerous student-friendly features, including the following:


• A narrative overview in each chapter that discusses the topics of the chapter

• Anatomical and line illustrations in each chapter to help in understanding important technical concepts

• Review questions at the end of each chapter, including true-false, fill-in-the-blank, multiple-choice and, where appropriate and relevant, computational problems for review of chapter contents

• Application questions that draw on the contents of the chapter topics and their implications/applications to clinical speech-language pathology and/or audiology

• Identification questions on anatomical structures in all chapters in the Anatomy and Physiology section, with two different levels of difficulty in identifying structures of relevance to the speech production and auditory mechanisms:



Level 1 includes the names of parts of structures to identify, and the student is asked to draw a line to each part and label the part.

Level 2 includes lines pointing to different parts of each structure, but no names of parts are listed. The student is asked to identify the part to which each line is pointing.

These features make Review of Speech and Hearing Sciences useful not only to students in facilitating the learning/review process but also to instructors for providing a source of questions and illustrations for quizzes, examinations, and in-class learning exercises.

The book contains eight chapters divided into two major sections. The first section, Acoustics, contains two chapters. The Basic Acoustics chapter introduces students to important concepts associated with sound, including conditions necessary to create sound, properties of vibrating systems, sinusoidal (simple harmonic) motion, sine curves and their spatial as well as temporal features, and characteristics of complex sounds. Also included is a discussion of the phenomenon of resonance, specifically cavity (acoustical) resonance involving the tube model, with its analogy to the human vocal tract and the human external auditory meatus. Finally, this chapter discusses the decibel. An understanding of these basic concepts will assist readers in applying them to an understanding of the speech and hearing processes.

The Acoustics of Speech Production chapter addresses the acoustics associated with the speech production process. Also included in this chapter is a discussion of basic acoustic and perceptual characteristics of speech sounds, including frequency-pitch, intensity-loudness, spectrum-quality, as well as measured and perceived rate. The chapter also provides a brief discussion and illustration of the acoustical and physiological aspects of nasal sound production.

The second section of the book, Anatomy and Physiology, is composed of six chapters: Respiration, Phonation, Articulation, The Conductive Auditory Mechanism, The Sensory Auditory Mechanism, and The Central Auditory Mechanism.

The Respiration chapter describes the respiratory tract (nasal, oral, and pharyngeal cavities, larynx, trachea, and lungs), the bony skeletal framework for respiration (vertebral column, rib cage, pectoral girdle, and pelvic girdle), and the muscles involved in the respiratory process (anatomically: thoracic, neck, back, and abdominal muscles; functionally: muscles involved in the inhalation and exhalation phases of respiration).

The Phonation chapter addresses the larynx, a musculo-cartilaginous-membranous structure in the neck region responsible for producing all voiced speech sounds. The parts of the larynx are discussed, including the paired and unpaired cartilages of the larynx and extrinsic and intrinsic laryngeal membranes and ligaments. Also presented are the extrinsic and intrinsic laryngeal muscles and the internal cavity of the larynx.

The Articulation chapter contains the skeletal framework for the articulatory process, including the cranial bones (frontal, occipital, ethmoid, sphenoid, parietal, and temporal) and facial bones (mandible, maxillae, nasal, palatine, lacrimal, zygomatic, inferior nasal conchae, and vomer). Also discussed are the numerous structures involved in the articulatory process within the oral, nasal, and pharyngeal cavities, including the lips and face, tongue, palate, pharynx, and mandible.

The Conductive Auditory Mechanism chapter contains the structures of the outer and middle ears, including the auricle, external auditory meatus, tympanic membrane, and middle ear cavity. The detailed parts of each of these structures are illustrated, including:


• The auricle’s helix, antihelix, conchae, scaphoid fossa, triangular fossa, tragus, antitragus, and lobule

• The tympanic membrane’s umbo, pars tensa, pars flaccida, and cone of light

• The middle ear’s tympanum and epitympanic recess, ossicular chain (malleus, incus, and stapes), muscles (tensor tympani and stapedius), as well as the fenestra vestibuli and fenestra rotunda on the medial labyrinthine wall.



The Sensory Auditory Mechanism chapter addresses the inner ear and its fluid-filled canals that lie medial to the middle ear cavity in the petrous portion of the temporal bone. The two separate parts of the inner ear (the bony labyrinth and the membranous labyrinth) and the structures in each part are noted along with the fluids in each labyrinth. The discussion also includes the vestibular and cochlear portions of the inner ear. The cochlea and its three fluid-filled canals (scala vestibuli, scala media, and scala tympani) are also addressed as well as the organ of Corti, with its outer and inner hair cells and nerve fibers that group together to form the cochlear nerve, and which along with the nerve fibers in the semicircular canals that form the vestibular nerve, join together to form the VIIIth cranial (statoacoustic) nerve, sending nerve impulses from the inner ear to the brainstem and eventually to the auditory cortex of the brain.

The Central Auditory Mechanism chapter describes the pathway of the auditory signal from the VIIIth cranial nerve to the auditory cortex. Upon leaving the cochlea, the VIIIth nerve passes through the internal auditory meatus and the auditory branch of the VIIIth nerve reaches the cochlear nucleus in the medulla, the first major nucleus that marks the beginning of the central auditory nervous system. The next major nucleus is the superior olivary complex, also in the medulla. Moving up the afferent pathway in the pons area is the nucleus of lateral lemniscus, followed by the inferior colliculus in the midbrain and the medial geniculate body in the thalamus. After this point, the afferent central auditory tract fans out into multiple small fibers called auditory radiations, which connect the medial geniculate body to the auditory cortex in the temporal lobe of each of the two hemispheres of the brain. The role of the auditory cortex as the primary cortical site for processing auditory information is discussed. Also addressed is the fact that the perception of loudness and pitch and other simpler auditory behaviors are controlled at the brainstem level, while higher-level behaviors (e.g., understanding speech and auditory processing of other complex signals) involve the auditory cortex’s normal functioning. In addition, there is an efferent central auditory pathway of descending fibers whose primary purpose is to play an inhibitory role, preventing some afferent information from reaching higher centers.


Norman J. Lass
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