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Preface

Supposedly, every book tells a story. This book tells at least two. The “big” story—about the origins, progress, and future of research concerning spoken language development in deaf and hard-of-hearing children—is told in the various chapters of this volume. That story, beginning with our historical and theoretical introduction, we will allow the various contributors to tell themselves. The other story, only partly reflected in the particular chapters that make up this book, concerns how this volume came to be, who agreed to participate, and who did not.

Part of the story is a function of who we are. One of us (Spencer) is at Gallaudet University, the world’s only liberal arts university for deaf students. The other (Marschark) is at the National Technical Institute for the Deaf (NTID), the world’s first technical college for deaf students and one of eight colleges within a “mainstream” university (Rochester Institute of Technology). We are both relatively fluent in sign language (although we argue about who is the “better” signer) but learned to sign as adults. We both teach classes to deaf students, although Spencer usually does so using sign language without voice, whereas Marschark usually does so using signed and spoken communication simultaneously, per NTID’s policy of allowing its heterogeneous student body of sign-oriented and “oral” students to make the decision about the mode of communication used in the classroom. Importantly, this difference in our day-to-day communication methods should not be seen as either problematic or odd. Rather, it reflects the diversity of the students and the community we serve, composed of individuals who vary in their histories, skills, and preferences, while still being clearly representative of both deaf and culturally Deaf communities. Embracing a wide range of communication styles, from “pure” spoken language to “pure” sign language—and myriad alternatives between—the deaf people we work with daily demonstrate that members of a community need not be all the same nor use the same language at all times.

We both greatly value our opportunity to work with deaf students and colleagues who are members of the American Deaf cultural group and whose language is American Sign Language (ASL); and it is that language—their language—in which we have sought fluency as a second language. We know from our experiences with Deaf children and adults that it is possible to live a full life, to participate fully in the political and social life of the general (mostly hearing) community, and to achieve academic excellence without ever having acquired the ability to comfortably produce or receive spoken language. We have also learned to appreciate, at least to the degree a hearing person can, the deeply emotional feeling that many Deaf people have for ASL, the language that gives them access to and membership in a close and supportive community. Many Deaf people express feelings about sign language that are at least the equal of the emotion that hearing people can experience when listening to a grandly eloquent piece of music or when listening to their hearing children’s first babbles and words. Deaf people’s feelings about spoken language—their appreciation of it, their frustration in trying to master it, their realization of how much parents and teachers wanted them to do so—are often also quite strong.

Because we work at institutions in which the Deaf community and ASL play a large part, we often find ourselves referred to as “supporters” or “proponents” of sign language (and once even “tools of the manualists”). In fact, both of us seek to understand the roles of language in development and learning by children with significant hearing losses. In our research, we both seek to advance science regarding language, learning, development, and cognition and to enhance the quality of life and opportunities for all deaf children. Although we may have particular orientations regarding our research methodologies and topics of interest, neither of us believes that either sign language or spoken language represents a panacea for the many challenges facing deaf children. Rather, we are strong supporters of matching deaf children with the mode of communication that best meets their needs—and offering them and their families an array of alternatives in communication and education so as to optimize their everyday experiences and their future opportunities.

In seeking the middle ground between what have long been polar opposites in educating deaf children, we have encountered both warm welcomes and cold shoulders. The latter is not particularly surprising when they come from some quarters (on both sides of the spectrum), but this does not make them any less disappointing or irritating. On both empirical and emotional grounds, we find it difficult to accept that so many children become caught in the politics of a debate that is likely to determine their developmental trajectories and educational histories. Deaf children are far more heterogeneous than are hearing children, and we do not believe there is a “right” or even “best” method of educating all deaf children—unless one considers eclecticism a method and accepts the notion that both spoken language and sign language might be useful for deaf children in various circumstances. Indeed, it is worth remembering that cued speech, various English-based (or other vernacular) sign systems, and the 200-year-old “combined method” were all founded on the principle that deaf children would use a natural sign language (such as ASL) in social interactions and many aspects of schooling, while the introduction of spoken and written language or bridges to them were deemed essential to the eventual attainment of literacy. Whether or not one feels that these “compromises” have been given fair opportunity or had truly proper implementation, neither has succeeded to any great extent, at least regarding deaf children who will be expected to read and perhaps speak in English (but see Hage and Leybaert, chapter 9 this volume, regarding cued French).

If cold shoulders do not surprise us, the warm welcomes sometimes do. We both make presentations to a variety of audiences, including parents, teachers, and researchers as well as Deaf professionals who may fit into one or more of those categories. Usually, we can “read the crowd” well enough to judge the overall response to our content. But it is the individual parent, teacher, or other person who sees beyond the details of our research to the potential implied by our findings who frequently provides the greatest reward in their comments after our presentations. We understand that parents and teachers of deaf children are looking for answers—preferably simple and easy ones if at all possible, but if not, they will take whatever they can get. It is the willingness to try new things, to be flexible in the face of deaf children’s diversity, and to resist bureaucratic answers in favor of child-centered solutions that make some parents and teachers stand above the crowd. It is not surprising to us that one predictor of children’s success with a cochlear implant is, literally, the amount of time that their parents spend searching for information on the topic. Armed with diverse perspectives (because one source rarely will be both objective and complete), informed parents are more likely to recognize and pursue all of the support associated with helping a child to succeed with an implant and also be able to assess the likelihood of their child being a good candidate, so that children for whom implants are appropriate get them and those for whom they are not do not. The possibility of contributing to the success of deaf children, one child at a time, or even just to parental peace of mind one parent at a time, makes all of the cold shoulders worthwhile.

That brings us to the story behind this book. Soon after we finished editing the Oxford Handbook of Deaf Studies, Language, and Education (New York: Oxford University Press, 2003)—and promising ourselves and each other that we would not edit another book—we realized that the Handbook did not go far enough in describing the diverse recent advances regarding research and practice in language development of deaf children. Willfully ignoring history, we started to discuss the possibility of a single book that would describe the current state of the art in the field regardless of whether one was interested in spoken language or sign language. Theoretically, however, we struggled with what such a book would and should include and how one would organize the content in such a volume, particularly because research in these two areas is not parallel. That is, for the most part, investigators interested in deaf children’s spoken language tend to conduct research on methods and technologies for improving speech and hearing or, more recently, language development in children who have received cochlear implants. In contrast, investigators who are more interested in deaf children’s sign language tend to focus on the acquisition of sign language structures, language used in social interaction, and the development of discourse skills.

Practically, a book that covered all of these topics would be unacceptably (or unaffordably) large, and great care would have to be taken in the organization and focus of contributions in order to avoid giving readers contradictory information and getting unpleasant political fallout. Happily, we had the sense to discuss the project with Dr. McCay Vernon, a pioneer in the field of psychological functioning of deaf individuals and a champion of deaf children. He suggested that trying to combine two historically separate fields of investigation would run the risk of producing a book that many readers would find only “half useful” or, worse, one that was unsatisfactory to everyone. At his suggestion, therefore, this volume is one of a pair being published simultaneously by Oxford University Press, and readers interested in Advances in the Sign Language Development of Deaf Children (New York: Oxford University Press, 2005) can find such information there.

The story does not quite end there, however. If the reader spies holes in this volume—topics one would expect to find but does not—we will accept responsibility but not blame. We were surprised that, whether for reasons of practical or theoretical consideration, we were unable to secure contributors willing to write on several important topics. For example, a volume of this sort would benefit from a chapter on current methodology in training speech and auditory skills. Yet some of the experts we approached indicated that they could not provide research-based (vs. experiential) chapters on the topics (but see Massaro, chapter 10 this volume), while others said they were simply too busy with practice to do so. Similarly, some of the long-time gaps in the literature pertaining to the acquisition of spoken language, such as characteristics of spoken language in hard-of-hearing children or comparisons of alternative technologies (e.g., analog vs. digital hearing aids) in terms of their effects on spoken language development, were destined to remain gaps. Relatively little data-based research apparently is being done in these important areas, and/or no one we approached seemed particularly interested in synthesizing what information is available. Of course, troublemakers that we are, we also had a few topics in mind that were apparently just too hot to handle—but we will leave those for now. This volume thus may not be as comprehensive as we had originally dreamed, but we believe that it “goes way beyond whatever is in second place.” The chapters that follow will indicate areas of unfulfilled current interest, future destinations of research in this field, and some nagging questions for which satisfactory answers have not yet been supplied.

In the chapters that comprise this volume, the reader will find a fascinating panoply of topics that, despite the omissions from our wish list, offers a surprisingly complete mosaic of that current state of the art we were seeking. Our historical/theoretical introduction is followed first by four chapters that address very early development as well as basic processes and supports for spoken language development. In chapter 2, Oller focuses on early vocalizations, how they differ from those in adult language, and how they can best be characterized. Oller’s work has provided a foundation for assessment and conceptualization of the effects of lack of auditory stimulation on early vocalizations. He proposes that this approach is of special importance in monitoring the development of infants and toddlers, given early identification and access to current technologies. Masataka provides a cross-cultural and biological look at innate communication processes and their interaction with communicative experiences in chapter 3. He raises questions about the effects on developing communication patterns of deaf infants’ usual lack of access to child-directed vocal language and other early auditory experiences. In chapter 4, Ackley and Decker provide an update on current and emerging technologies that identify and specify hearing loss in infants and children, as well as those that provide previously impossible access to sound. Their chapter is indicative of the evolving role of audiology and audiologists as basic supports for spoken language development of children who are deaf and hard of hearing. Blamey, Sarant, and Paatsch in chapter 5 offer examples of continuing difficulties in assessment of children’s speech perception abilities, pointing out that many existing tests and procedures assume language skills that have not been attained by young children, a fact that complicates interpretation of test results. They go on to provide an algorithm for identifying contributions to individual children’s speech perception performance from hearing versus language skills, a differentiation that can lead to targeted intervention efforts.

Chapters 6–10 present data from studies of intervention methods being used to support deaf children’s spoken language development. Beattie in chapter 6 provides a summary and differentiation of various methods often included under the “oral education” umbrella. He points to a scarcity of evaluation research on outcomes of the different methods and notes that, in practice, most of the methods differ only in their emphasis. He includes in the methods discussed several that are based on natural patterns of conversation and communication as opposed to more directive, structured lessons. This more natural approach is emphasized by Brown and Nott in their exposition on early intervention for children in oral education in chapter 7. They discuss how family-centered practice can be conceptualized and organized, providing a model for structuring and implementing such an approach. In chapter 8, L. Spencer and Tomblin survey research on the acquisition of spoken language by children in programs using “total” and “simultaneous” communication approaches, asking what effects the use of signs in addition to spoken language have on children’s language and literacy development.

Spoken language development of children using a different kind of visual supplement to spoken language—cued speech—is addressed by Hage and Leybaert in chapter 9. The cued speech system, unlike signs, represents phonetic aspects of spoken language and provides visual-manual information to disambiguate speech sounds that cannot be readily perceived from speechreading and amplified listening. Hage and Leybaert note that current students, many of whom use cochlear implants, show stronger attention to and processing of auditory aspects of the multimodal language cues than did earlier-studied children. In chapter 10, Massarro emphasizes the multimodal nature of perception of spoken languages, as visual information from the speaker’s face and lips provides visual help for both hearing and deaf listeners in disambiguating auditory messages. He reports results on vocabulary development of hard-of-hearing children from use of a computer-based program that provides multimodal information along with assistance to teachers and therapists in designing activities for interactive training.

Almost all of the chapters described above refer to cochlear implants in some way and to some degree. The advent and increasingly early use of cochlear implants has had a tremendous impact on deaf children’s access to information from spoken language and, consequently, on their developing language skills. The final four chapters of the book address directly the use of cochlear implants and their impact on deaf children’s development of spoken language. In chapter 11, Geers presents a comprehensive summary of research findings, concluding that children using cochlear implants attain significantly higher speech and spoken language skills than do children with equal hearing loss who do not use cochlear implants. She presents a detailed critique of complications and confounds in currently available research but concludes that some factors influencing outcomes (e.g., duration of profound hearing loss, updated technologies in the structure and management of the implant device, focus on auditory and speech skills in the educational environment) have been identified. In chapter 12, Nicholas and Geers continue the focus on outcomes of the use of cochlear implants by surveying emerging literature on children who receive their implants during the first 3 years of life. Data presented in this cautiously optimistic chapter, as well as chapter 11, suggest that early implantation results in faster development of auditory and speech skills, with many children who receive them by 2 years of age appearing (at least up to about 3 years postimplant) to function at levels typical for hearing children. The authors suggest that age effects may be represented by a step function, with 2 years of age being one significant break point and about 5 years of age another point marking enhanced potential compared to older ages. They also provide an in-depth discussion of the complications arising from the demands of assessing and working with infants and toddlers and examine ways to avoid potential pitfalls in research tracking their development.

In chapter 13, Yoshinaga-Itano summarizes information from a longitudinal study of children with hearing loss in the Colorado population study, indicating significant spoken language benefits from identification and initial programming during infancy. She then presents three case studies of children with early identification and programming, age-appropriate language levels using signs, and later but highly effective acquisition of spoken language skills after cochlear implantation. Finally, in contrast with the chapters that examine speech and language development in general, Burkholder and Pisoni in chapter 14 focus on specific cognitive processes demonstrated by children using cochlear implants, including memory-related skills of verbal rehearsal, encoding, and serial scanning. The authors provide a provocative, data-based argument that these abilities are supported by the quality and quantity of oral language experiences after cochlear implantation and that the memory abilities, in turn, relate to skills for processing and producing spoken language.

When these chapters are viewed as parts of a larger mosaic, they cannot help but generate a kind of “new century” excitement, a window onto the edge of now, and a peek into the future. With changes in society’s views of diversity, at a time of rapidly changing technology, and with a broader view of what research is all about, deaf children today can look forward to opportunities only dreamed of by their deaf parents and grandparents. For those hearing and deaf parents who want their children to acquire spoken language, the contributors to this volume demonstrate that the future is brighter than ever. This is a critical point in the evolution of our field that we want to capture—a snapshot of what will surely be a historically significant moment in science and education pertaining to deaf children. We believe that this volume will be a stepping-off point for parents, educators, linguists, and other professionals who will both ride the wake of the work described and push it forward. Armed with the state of the art in research pertaining to language development and clinical methodologies, parents will be able to make more informed choices, and professionals will be in a better position to support them and their deaf children.

In editing this volume and working with its contributors over the past year, we have been particularly appreciative of the willingness of many of the contributors to go beyond material that they were most comfortable with, in order to give either a more complete picture or a better focus on the shape of things to come. When scholars are willing to describe the shortcomings of their own work in order to spur others to extend it—or to admit that research done at another time or place is not as successful in hindsight as it seemed at the time—you know that you are working with individuals who have the best interests of deaf children at heart. It is thus to our generous (and timely) contributors that we owe our greatest thanks. We also are in debt to our editor at Oxford University Press, Catharine Carlin, for her support, advice, and confidence. Her suggestions at various points in this project, as well as the insightful comments of her anonymous reviewers, helped to hone this volume to a keen edge. We also gratefully acknowledge the patience of our colleagues and especially of our spouses, Ron Outen and Janie Runion, for tolerating us and waiting for us (continually, if not continuously) while we were consumed with various stages of editing.

The hand-off now goes to future investigators, authors, and editors to take the information provided here and do something with it: take our knowledge further, apply it to the benefit of deaf children and their families, and use it to seek out new questions in need of answers. The fact that this volume does not provide all of the simple and easy solutions one might have hoped for is not a weakness but reality and, in our view, a strength. As Confucius noted, “To know that you know what you know, and that you do not know what you do not know, that is true wisdom.” We are making progress.
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1

Spoken Language Development of Deaf and Hard-of-Hearing Children: Historical and Theoretical Perspectives

Marc Marschark & Patricia Elizabeth Spencer

As Blamey, Sarant, and Paatsch (chapter 5 this volume) note, spoken communication has long been seen as central to human society. Yet strong arguments have been made that the first human languages were gestural or signed (Armstrong, 1999; Stokoe, 2001). Today, sign languages are the means of communication and interaction in Deaf communities around the world and have been shown to contain all the linguistic complexities and potentials of spoken languages (Stokoe, 1960/2005). It is clear that both deaf and hearing children can acquire signed languages easily and naturally when they are exposed to fluent models (Schick, Marschark, & Spencer, 2005).

Despite the historically early appearance of signed languages and their functionality in communities with many people who are deaf, spoken languages are used by the great majority of people around the world for interpersonal interaction, commerce, law, politics and cultural expression both within and among communities. Full access to those aspects of the general community is greatly increased for persons who have the ability to perceive and produce spoken languages. Lack of the ability to hear, whether partial, near-total, or total, can limit that access.

Hearing plays important and useful roles in providing environmental and safety information, but the primary disability associated with hearing loss is the challenge it presents for learning and using spoken language. The potential implications of this situation for social and academic domains have been addressed in other places (e.g., Marschark, 1993) and are not at issue here. Nevertheless, it is worth noting that children’s spoken language fluency not only affects their development and education directly, but also affects them indirectly in a variety of ways. For example, Most, Weisel, and Lev-Matezky (1996) found that hearing individuals’ perceptions of deaf children’s cognitive competence and personality traits were closely associated with the intelligibility of the children’s speech, a finding that clearly speaks to a myriad of short-term and long-term implications. It is only reasonable, therefore, that much research and intervention effort has been focused on assisting persons who are deaf to attain and to maintain their abilities to comprehend and produce spoken language. For a variety of reasons discussed below, however, we believe it is time for a reconsideration of the history, progress, and future directions of research on spoken language development of deaf children. Such a discussion will help to provide a more a complete understanding of deaf education, the Deaf community, and the development of deaf children in today’s context. In this endeavor, a broad perspective is necessary, treading carefully upon both known and unknown shores.

BEYOND LIE DRAGONS

It is said that those who ignore history are doomed to repeat it, and yet that the more things change, the more they stay the same. Both can be true, of course, and to those interested in the language development of deaf children, they often seem to hold simultaneously. Indeed, for those of us involved in educating deaf children—either in language or in academic areas—the conjunction of these two aphorisms serves as a reminder that where we are today in understanding and fostering spoken language development in deaf and hard-of-hearing children is a direct result of a self-made history. Decisions (sometimes by omission) that we in the field have made collectively over the past 150 years have influenced not only research, but also the lives of countless deaf children. Now we find ourselves at another decision point, with an opportunity to take advantage of recent advances in technology, speech science, and psychological research to fundamentally alter the way we approach language development in deaf children . . . or not.

The conjunction of the above aphorisms also warns us that deaf children and their parents today are unlikely to accept the often unsubstantiated and sometimes contradictory advice they frequently have been given in the past. Parents have long complained about feelings of confusion and abandonment upon learning of their child’s hearing loss, and professionals have long been quite poor at predicting which children would succeed in acquiring spoken language skills and in what types of programming those skills would best be achieved. Certainly, there is no shortage of methods advocated for fostering spoken language in deaf children, but even those who favor one particular approach admit that there is often little objective evidence for their positions (e.g., Eriks-Brophy, 2004).

Building and/or remediating spoken language skills can range from unisensory (e.g., acoupedics, auditory-verbal)—in which attention is to be focused almost entirely on developing residual hearing to support listening skills—to bilingual-bicultural programs in which spoken language is most often supported in specific and typically time-limited sessions (Lynas, 1999). Within that continuum are various traditional oral approaches that include an emphasis on the visually-based skill of speechreading and the various forms of “total” or “simultaneous” communication in which signs are modified or created to allow them to accompany spoken language in as time-locked a pattern as possible (see L. J. Spencer & Tomblin, chapter 8 this volume). Considerable resources and energy have been spent in investigations comparing the efficacy of one such method against another, and yet the payoff thus far in terms of theoretical clarity or practical success seems to do little to justify the expenses incurred (Carney & Moeller, 1998).

Recent advances in the technologies for early identification of hearing loss, however, along with technologies for digital and programmable hearing aids and cochlear implants, have increased the access that many children with hearing loss have to the sounds of spoken language in their environment. These advances are so significant that the expectations for deaf and hard-of-hearing children’s ability to acquire spoken language skills have changed dramatically. It therefore is both exciting and a bit daunting to be able to declare a new beginning in research and practice concerning language development in deaf children, an interface at which we see great opportunities for progress and synergy in the field, especially in the short- and medium-term. We are at a point at which we should perhaps take our lessons from history and move on, leaving any baggage behind.

UNDERSTANDING LANGUAGE DEVELOPMENT BY DEAF CHILDREN

Theoretical and empirical investigations of language development in deaf children historically have considered hearing children to provide a baseline and comparison group. Research involving the two populations thus has had many parallels, although work involving deaf children usually has lagged behind that involving hearing children, and a number of special-interest tangents have impeded progress in both theory and practice. Most of these historical-theoretical side trips have been related to the linking of instructional methods to support deaf children’s spoken language with those concerning deaf education more broadly. Sometimes explicitly and intentionally, and at other times more subtly (at least prior to the establishment of modern funding agencies), the tension between advocates of speech-only versus sign-language–based education—and all points between—has itself influenced the questions asked and methods used in studies of language development. This is not intended as either criticism or compliment, but only recognition of a fact to be considered if we are to be able to interpret progress in the field to date and have any hope of improving it in the future.

Research on methods and outcomes relating to spoken language development by deaf and hard-of-hearing children also has been influenced by the diversity of investigators engaged in the enterprise. Given the complex interaction of environmental, biological, social, educational, and technological factors that bear on the language development of individual deaf children, it is perhaps not surprising that modern research programs concerning spoken language tend to be even more broadly interdisciplinary than those concerning spoken language development in hearing children or sign language development in deaf children. Ideally, this methodological and theoretical mixing should lead to research and practice reflecting a synthesis of the best ideas from diverse perspectives. Unfortunately, it also can lead to whole bodies of research (and researchers) that seem to exist in separate worlds.

This latter description appears apt regarding history of research on the speech—sign language continuum in deaf education, with researchers tending to specialize on one mode of communication or another due largely to the place or orientation in which they were trained, rather than necessarily because of any documented a priori advantage to deaf children. The often-exclusive focus of investigators is also evident in the degree to which emerging knowledge about language development in hearing children is incorporated into studies of language development in deaf children. Investigators who hail from psychology and child development often take a very different approach to deaf children’s language than do those who come from speech and language backgrounds or from deaf education. It therefore appears that both our understanding of deaf children’s language competence and, ultimately, our efforts to enhance the language abilities so essential for other aspects of learning and development have often been more a product of methodological preference than the outcome of a search for the fundamentals of deaf children’s language, independent of its modality. To better understand this situation, let us consider how we got here.

HISTORICAL VIEWS OF LANGUAGE DEVELOPMENT AND DEAF CHILDREN

Research on the language of hearing children is generally seen as beginning with studies during the mid nineteenth century in Germany, Austria, and Russia with pioneering studies by Löbisch (1851), Sikorsky (1883), and Sigismund (1856). Physiologist Berthold Sigismund’s Kind und Welt (The Child and the World; 1856) was perhaps the first to document in detail the first year of spoken language development, noting the sequential emergence of “crowing” and babbling, followed by the “imitation of musical tones” (in at least two octaves!), and finally spoken sounds and gesture (see Oller, chapter 2 this volume, and Masataka, chapter 3, for updates). August Schleicher (1861) was apparently the first linguist to report observations of children’s spoken language, documenting the phonetics of early utterances at a time when phonetics as a field of study was just developing. Like the later studies by Bloch (1913) and Piaget (1928/1951), Schleicher primarily studied his own children. He likened their early productions to phonetic elements of the Indo-European languages he was analyzing and noted idiosyncrasies of pronunciation that stayed with the children into their fourth year, resisting his attempts at regularization through feedback and modeling (see Cazden, 1965).

The roots of theoretical interest in the language of deaf children began at about the same time, in the mid-1800s, with the convergence of two previously distinct domains of study. One of these domains involved the emergence of prescriptive writings concerning the education of deaf children and, more specifically, the roles of spoken and written language. Meanwhile, a growing interest in uniting philosophical views of the nature of the human mind with the new experimental psychology led to scientific interest in deaf children, as psychologists and philosophers struggled to decipher the relations of language, thought, and intelligence. Observations of educational methods for “intelligent mutes” (Fay, 1869) thus brought psychology and education together, offering insights into relations between language and higher mental processes as well as offering insights into the potential for educating young deaf children.

This new area of study is well documented in the first 50 years of the American Annals of the Deaf and Dumb (1847–1897). There, a variety of investigators such as Bartlett (1850) argued that thinking skills were intimately tied to spoken language and would be irreparably harmed in its absence. Bartlett’s position echoed that of the German Samuel Heinicke, almost 100 years before, who argued that abstract thought depended on speech, and thus deaf children must acquire the ability to articulate vocal language in order to achieve the higher levels of cognitive functioning necessary for educational success. Heinicke, who is often considered the father of the “oral approach” to language instruction for deaf children, had established a school for deaf children in Leipzig in 1778 (around the same time as l’Épée’s National Institution for Deaf-Mutes in Paris). Teachers at the school utilized a method of language instruction in which they spoke clearly and slowly, exaggerating some aspects of articulation, such as tongue movements, that might be more difficult to see (see Massaro, chapter 10 this volume). Preyer (1882) took up a similar position in America, arguing along with Bell (1898/2005) for spoken language to be the primary means of communication to and by deaf children.

Although Edward Miner Gallaudet is recognized as a leader in the use of American Sign Language (ASL) in educating deaf children, he also supported providing speech lessons to students who had potential for and interest in spoken language and advocated using reading and writing to teach English (Easterbrooks & Baker, 2002). In Gallaudet’s approach, we can see two emerging traditions of language training for deaf children. His use of the “combined method”—using both spoken and sign language—was championed by other eminent educators of the day, such as Westervelt and Peet (1880) and Bell (1898/2005). In Bell’s case, there was a clear preference for spoken language, at least for “quasi-deaf” and “quasi-mute” children. Regarding profoundly deaf children, however, Bell expressed some doubts about the effectiveness of spoken language and suggested that “the De L’Épée sign language” might be more effective (p. 28). For those children, Bell (1898/2005) offered a version of the combined method relying primarily on spoken language, augmented by “natural actions and gestures”:

[N]atural actions and gestures are of great utility in the instruction of the Deaf, when used as hearing people employ them, as accompaniments of English words, to emphasize and reinforce their meaning. They are useful to illustrate English expressions, just as pictures illustrate the text of a book. They give life and force to the utterances of thought. . . . Language unaccompanied by natural actions and expressive gestures, is like a book without pictures, a dry and cold thing to present to little children whether hearing or deaf. (p. 18)

Yet Bell made it clear that gesture was to be used with fingerspelling (p. 21) or spoken words, and not in place of them.

Along with the combined method, Gallaudet’s and Bell’s focus on reading and writing as a means to acquire spoken language and other English skills was indicative of another popular approach to education and language training for deaf children in the nineteenth century, the “natural method.” This method was rather different than what is considered “natural” today, so it will be worth examining the notion a bit further.

SPOKEN LANGUAGE IN DEAF EDUCATION: NATURAL METHODS

By the late 1860s, two prominent “oral” schools for deaf children had been established in the United States, the Lexington School for the Deaf and the Clarke School. Advocates of oral methods in both language and academic instruction of deaf children sought to ensure that they could do more than just acquire basic spoken language vocabulary (or some reasonable approximation to it): Spoken language was seen as a means to the end of offering access to literacy, education, and full participation in society. Brock (1868), for example, argued that because deaf children could not hear people talking, they could not learn to “imitate” the mental operations of parents and other adults the way hearing children do. Brock believed that the learning of signs led to “disconnected” thought processes and suggested connecting sign concepts via writing or spoken language so that relations among concepts will be recognized. With “the sentence as the normal condition of language” (p. 210), he proposed that deaf children would acquire language normally and “energetically,” rather than being bored by isolated units out of context. The heart of this natural method of teaching language to deaf children thus involved having them respond to written sentence commands to make them “think in English” (Fay, 1869).

In focusing on the understanding of words and concepts in both textual and behavioral contexts, the natural method came to be contrasted with the “structured method” of drill and practice with individual words and phrases (see Beattie, chapter 6 this volume, and Brown & Nott, chapter 7). The printed word appeared to be a useful way to teach deaf children about the multiple grammatical levels of spoken language (phonological, morphological, and syntactic) as well as its pragmatic and social uses. This emphasis on natural language use in education also would seem to provide a context more conducive to a merging with ongoing research into language development in hearing children, but that convergence was still half a century away. Meanwhile, those individuals most involved in deaf children’s language were consumed by the ongoing debate about spoken language versus sign language in education. Although the issue was to have been settled by the 1880 International Congress of Educators of the Deaf, the “war of methods” spilled over into the twentieth century.

LANGUAGE DEVELOPMENT RESEARCH WITH DEAF CHILDREN COMES OF AGE

Through the first two thirds of the twentieth century, most forms of manual communication were frowned on by educators of deaf children—with fingerspelling (including the Rochester method) seen as exceptions, being more akin to spoken than signed language. This focus was consistent not only with the orientation of nineteenth-century thinkers and researchers, but also with the desires of hearing parents of deaf children who wanted them to have access to speech, to be able to function in a variety of school and social settings, and to appear similar to their hearing siblings.

Another historical convergence was to occur in the early 1960s, however, further complicating the issue of the role of language in education. By this time, Stokoe (1960/2005) had introduced the world to the notion that the visual-gestural communication he saw among deaf individuals at Gallaudet College had all of the features of a natural language. Although it took some time to make their way into psychological and developmental research, Stokoe’s arguments refreshed the spoken language–sign language debate. At the same time, linguistics in North America was just emerging from the Bloomfieldian tradition of reductionist language description, while psychological study of language was throwing off the bonds of behaviorism and reductionist approaches to language and other forms of human behavior. Skinner’s (1957) Verbal Behavior had provided an elegant but incomplete explanation of language acquisition as being dependent on incremental, continuous learning via shaping, reinforcement, and conditioning, an approach that fit well with contemporary approaches to teaching spoken language to deaf children. Before Skinner’s psychological theory could be applied explicitly to children’s language development, however, the theory was trumped by Chomsky’s (1957, 1965) linguistic theory of transformational generative grammar and by disconfirming empirical studies. Cazden (1965), for example, showed that correct grammatical expansions of children’s utterances were less effective than semantically and contextually appropriate elaborations, presaging cognitive approaches to children’s language acquisition in which conversation, social functions, and meaning were seen as the foundations for language development (e.g., Macnamara, 1972; Nelson, 1973).

With the cognitive revolution of the late 1960s, there was much greater concern for the synergistic aspects of language and behavior, first through neobehavioral notions of “mediation” and then greater concern for the mediators themselves (e.g., memory, images, knowledge). Syntax ruled the day, and studies emanating from Chomsky’s theory drove both educational and language research involving deaf children just as it did language development more broadly (e.g., Brown, 1973). Syntactic approaches to deaf children’s literacy development were most clearly articulated by Quigley and his colleagues (e.g., Quigley, Power, & Steinkamp, 1977; Quigley, Wilbur, Power, Montanelli, & Steinkamp, 1976), but the emphasis on syntax in deaf children’s language began with its role in their spoken language. Lenneberg’s (1967; Lenneberg, Rebelsky, & Nichols, 1965) work on the biological foundations of language helped to highlight possible differences between early language development of deaf children of deaf versus hearing parents, but even there, the focus was on spoken language, including the onset and role of babbling (see Oller, chapter 2 this volume).

Studies conducted throughout this period generally compared (explicitly or implicitly) deaf children’s performance to that of hearing children. From time to time, deaf children were studied in order to test ideas from theory and research on hearing children and thus to add to the general knowledge base concerning language and language development (see, e.g., Siple, 1978). Studies of deaf children were seen as helping to identify aspects of language development and links between language and learning that were robust and could emerge without a child having full access to the sounds of language (e.g., Furth, 1966). In this context, spoken language did not necessarily have a preeminent position among language researchers, but it remained an important goal for many deaf individuals and their families.

SPOKEN LANGUAGE AS PART OF A LANGUAGE COCKTAIL

With increasing interest in the joint functioning of syntax and semantics in the late 1960s and early 1970s, children’s understanding of meaning and their integration of information from multiple sources gained greater interest from investigators in language and cognitive development (e.g., Brown, 1973; Halliday, 1975; Macnamara, 1972). With this movement came increasing interest in deaf children’s utilization of different sources of language information and renewed interest in natural, combined methods of oral education. Fry (1966), for example, noted that among those deaf children who acquired spoken language, there did not seem to be a strong relation between degree of hearing loss and spoken language receptive or production skills. He suggested that the more important factors are the amount and clarity of the spoken language to which the deaf child is exposed and the efficient use of residual hearing. Integration of visual and auditory cues was seen as an essential component of acquiring spoken language, an assumption made early on by investigators like Wilhelm Wundt (1900), who noticed language delays in blind children, and Brock (1868), who believed that deaf children used exceptionally acute visual memory skills to link signs to objects in the absence of spoken language. Fry argued that at least part of deaf children’s difficulties in acquiring spoken language derived from adults not providing clear auditory and visual speech cues in early development.

In this climate, Orin Cornett (1967) developed “Cued Speech,” a system of hand gestures that accompanied oral articulation and represented the sounds of spoken language that are not easily disambiguated with residual hearing and speechreading (see Hage & Leybaert, chapter 9 this volume; Leybaert, Alegria, Hage, & Charlier, 1998), while fingerspelling was used in schools as a greater (in the Rochester method) or lesser (in total communication; Scouten, 1984) supplement to spoken language. Even for those interested in sign language, English played a prominent role, and various systems of English-based signing were developed in the United Kingdom (Anthony, 1971) and United States (Bornstein, 1974; Gustason, Pfetzing, & Zawolkow, 1980). In these systems, signs were produced in the same order as spoken language and accompanied by speech. Many teachers and investigators once again hoped that this combination would support the acquisition of spoken language, and coupled with advances in hearing aids, the concept of “total communication” emerged.

The total communication approach advocates using any and all communication methods and assistive devices with an individual deaf child based on that child’s needs and abilities (see L. J. Spencer & Tomblin, chapter 8 this volume). Unfortunately, despite great efforts on the part of parents and educators and advances in the degree of deaf children’s self-esteem and their ability to communicate with parents and others, use of this approach did not significantly increase the levels of literacy or spoken language achievements by deaf children (Mayer & Akamatsu, 1999). In part, this failure likely resulted from total communication being implemented by many educators as “simultaneous communication” (i.e., the simultaneous accompaniment of spoken language by one of the English-based signing systems), while the emphasis on audition and speech training got lost in the process. But, as L. J. Spencer and Tomblin (chapter 8 this volume) emphasize, total communication and simultaneous communication are not equivalent.

Use of simultaneous communication has its own challenges. Some opponents argue that the presentation of combined visual and auditory language to children with hearing loss results in their focusing on the visual information instead of the more difficult to process auditory information (e.g., Ling, 2002). This assumption persists despite findings demonstrating that visual information from speechreading supports instead of interferes with children’s comprehension of spoken language (e.g., Bergeson, Pisoni, & Davis, 2003; Novelli-Olmstead & Ling, 1984; see Burkholder & Pisoni, chapter 14 this volume). Meanwhile, there have been a variety of reports indicating that that early sign language skills have either no effect or a positive one on children’s concurrent or subsequent spoken language skills (e.g., Calderon & Greenberg, 1997; Mayberry & Eichen, 1991; Moores, Weiss, & Goodwin, 1973; Strong, 1988; Yoshinaga-Itano, chapter 13 this volume), although there remains disagreement on this point (see, e. g., Geers, chapter 11 this volume).

PROGRESS THROUGH INNOVATION

Efforts to provide amplified sound input to deaf children (and adults) strengthened in the 1970s with advances in hearing aid technologies and diagnostic techniques. Easterbrooks and Baker (2002) suggested that technological advances during this active period encouraged an increased emphasis on oral approaches to language development simply because they were more likely to be successful: Better hearing led to better speech. However, speech intelligibility remains both a challenge and the touchstone of most approaches to spoken language training for deaf children, and technological efforts to support speech perception and production have their own complex histories of research and practice (see Ackley & Decker, chapter 4 this volume).

Innovations also occurred during this time in methods for promoting speech skills of deaf children. For example, Ling (2002) provided a highly systematic approach to supporting speech development that incorporated, in part, a focus on perception and production of patterns of intonation and sound duration prior to production of specific phonemes. This view, along with Ling’s strong recommendation to practice specific speech skills during several brief periods of direct instruction daily, contrasted with earlier emphases on production of individual phonemes during lengthy drill and practice before focusing on supersegmental patterns. Yet what have such intervention suggestions achieved?

Despite advances in theory and practice, and even with intensive oral intervention, research has clearly shown that children who have congenital or early-onset hearing losses tend to show significant delays in the development of spoken language relative to hearing age-mates (Cole & Paterson, 1984; Geers, chapter 11 this volume). On average, it appears that children with lesser hearing loss have greater chances of achieving spoken language competence than do those with greater losses (see Fry, 1966), but delays occur even when losses are in the mild to moderate range (Carney & Moeller, 1998). Further, even now it remains unclear whether children who successfully acquire spoken language skills differ a priori from those who do not on such dimensions as socioeconomic status, intelligence, parental involvement in education, or innate abilities (Marschark, 2001; McCartney, 1986; Paul & Jackson, 1993) when hearing level is controlled. It may well be that children who are more successful in spoken language with one kind of program or another also are not really comparable in the first place, suggesting greater care in matching children with approaches, rather than assuming that there may be a single best approach for all or most deaf children (e.g., Eriks-Brophy, 2004).

One domain in which research findings appear to be relatively consistent is that of involving children with cochlear implants (for reviews, see Spencer & Marschark, 2003; Geers, chapter 11 this volume). A variety of recent studies has demonstrated significant improvements in the development of spoken language by such children, with the acquisition of individual speech sounds generally proceeding in the same order as in hearing children and generally faster than in deaf children using hearing aids (Blamey, Sarant, & Paatsch, chapter 5 this volume; Paatsch, Blamey, & Sarant, 2001; Tobey, Geers, & Brenner, 1994; Tye-Murray & Kirk, 1993). As impressive as these gains might be, however, the process of speech and spoken language development is often slower for the children with implants than for hearing children, and intelligible speech remains a challenge, particularly when those children have congenital hearing losses (Serry & Blamey, 1999; for reviews, see Spencer, 2004; Geers, chapter 11 this volume). Yet, there are emerging reports that some children who receive implants during infancy and who use the newest technologies can match the average growth rate of their hearing peers—at least in production of babbled vocalizations and early vocabulary development (see Nicholas & Geers, chapter 12 this volume). Clearly, we are at another threshold of technology and practice; let us be mindful of where and how we step.

ORAL APPROACHES TODAY

As more deaf children are enrolled in regular school programs and many receive cochlear implants, investigators continue to seek the most effective methods for educating deaf children using spoken language. As Beattie (chapter 6 this volume) notes, contemporary oral methods differ on several dimensions, including their focus on oral-aural information and the use of residual hearing or their inclusion of attention to multisensory information such as speechreading, cuing (see Hage & Leybaert, chapter 9 this volume), and the use of tactile-kinesthetic feedback from speech signals (Spens, Huss, Dahlqvist, & Agelfors, 1997). Meanwhile, purely auditory approaches to educating deaf children, including “acoustic” (Erber, 1982), “acoupedic” (Pollack, 1984), and “unisensory” or auditory-verbal (Beebe, Pearson, & Koch, 1984; Goldberg & Talbot, 1993) versions, continue to promote the exclusion of visual information in speech perception. Bergeson et al. (2003) provided some clarification regarding this issue that augurs well for future elucidation of the complex issues involved. They found that, overall, children who had used cochlear implants for 3 years benefited from speechreading in addition to audition alone for comprehension of spoken language. However, they also found that children who first used cochlear implants before 53 months of age performed better in the auditory-alone situation than did children who obtained implants after that age. An apparent benefit to auditory processing from a younger age of exposure to information provided by cochlear implants also has been reported by others (see, e.g., Houston, Ying, Pisoni, & Kirk, 2003; Nicholas & Geers, chapter 12 this volume).

HISTORY REVISITED, LOOKING AHEAD

As trends in technological as well as instructional support for speech and hearing in deaf children become more evident—and evidence of effectiveness more robust—behavioral issues such as that of multimodal versus unisensory support for speech comprehension will take on new significance. Whether or not various methodological differences were previously resolved (by the preponderance of evidence if not beyond reasonable doubt), many discussions will have to be reopened because resolutions that appeared secure regarding children using analog hearing aids may not apply to those with cochlear implants or even those with digital hearing aids. Ideally, having learned our historical lessons, we can look at the data and issues involved from a more sophisticated perspective. For example, we might view the combined method as now having been tweaked and reconceptualized as bilingual–bicultural programming. In practice, however, many bilingual programs deemphasize spoken language in favor of sign language and written literacy. In this sense, they often look like the natural method of the nineteenth century. Similarly, a renewed focus on early vocalizations now includes recognition that infant vocalizations differ from those that typically occur in adult language and on which our traditional transcription methods were based, but they still are thought to provide diagnostic information about a child’s hearing abilities and potential for spoken language (see Oller, chapter 2 this volume, and Masataka, chapter 3). Heinicke’s emphasis on the need for clear articulation by speech models to deaf children is now reflected, in an updated way, in admonitions to use “clear speech” with deaf children, especially those using Cued Speech or cochlear implants (Picheny, Durlach, & Braida, 1986; Sonneveldt, Kelsay, L. J. Spencer, & Barker, n.d.).

The effectiveness of cochlear implants in providing access to auditory information has fueled increased interest in auditory-verbal and other oral approaches to deaf children’s language development. However, increased recognition of the value of naturally developed sign languages and the access they provide to social-emotional development of deaf children has also maintained interest in approaches that include use of visual language. Interestingly, it may well be that the greater flexibility in deaf education demanded by the increasing popularity of both bilingual-bicultural programs as well as cochlear implants lead us to a broad, renewed emphasis on spoken language as part of an array of communication alternatives available to deaf children. Although it is not unheard of for children with cochlear implants to participate in bilingual-bicultural programs for deaf children, and several schools for the deaf in the United States have large numbers of such children, most children with cochlear implants are provided programming using one of the oral-based approaches (see Beattie, chapter 6 this volume), forms of total communication (see L. J. Spencer & Tomblin, chapter 8 this volume), or cued speech (see Hage & Leybaert, chapter 9 this volume). Available evidence suggests that each type of programming can support spoken language development of some children but not others (e.g., Connor, 1986; Hage & Leybaert, chapter 9 this volume; L. Spencer & Tomblin, chapter 8; Yoshinaga-Itano, chapter 13). Data are still emerging, however, about the effectiveness of specific approaches when group means and ranges of performance are considered.

There has been yet another development that is expected to provide an extra boost to deaf children’s language development in general and to their spoken language development in particular: very early identification of hearing loss that allows for early intervention, including early amplification (plus early sign language if parents choose). Authors of chapters in this book are representative of investigators who are now usually concerned with development in this more positive context (see especially Brown & Nott, chapter 7; Nicholas & Geers, chapter 12; Yoshinaga-Itano, chapter 13). Consistent with current theory about the development of language by hearing children, interventionists working with families with deaf children—across program types—now tend to emphasize that language-learning is best supported in natural, conversational contexts that foster taking turns and in which adults provide language input related to the child’s current interest or activity (Gatty, 1992; Goldberg & Talbot, 1993; Ling, 2002; Spencer, 2003). It is typically recommended that correction of or drill on speech productions be saved for brief periods of focused instruction so as not to interfere with natural patterns of interaction and communication (e.g., Gatty, 1992; Ling, 2002).

Yet for all of these recommendations and advocacy for various approaches to fostering spoken language in deaf children, evidence concerning their effectiveness remains almost as thin as it was 100 years ago. In our efforts to find evaluation studies comparing the effectiveness of alternative approaches, we have been both surprised and disappointed. Carney and Moeller (1998) and Eriks-Brophy (2004) both complain that little attention has been given to objective measures of treatment efficiency for various approaches, with the latter noting that many have never been subjected to empirical validation (p. 21).

Eriks-Brophy (2004) reviewed research concerning outcomes of auditory-verbal therapy and found only seven studies that even purported to evaluate treatment outcomes. Of those, six used methods “considered to provide the least compelling evidence in favor of a treatment approach” (p. 25). Even the remaining study lacked comparison of auditory-visual therapy to alternative methods or control of variables that could explain the results. As Eriks-Brophy (2004) noted, that study only “showed some growth in expressive and receptive language development over time, a finding that might easily be explained through normal developmental maturation” (p. 29). Frankly, for a strong advocate of auditory-verbal therapy to admit that there is little evidence to support her method of choice, after 60 years, is a stark confession.

A similar situation is apparent regarding Cued Speech. As Hage and Leybaert (chapter 9 this volume; see Leybaert et al., 1998) note, there is now abundant evidence that deaf children who receive Cued Speech at home and at school make significant strides in spoken language and print literacy—as long as they are learning French. Even after 40 years, there remains no empirical evidence that Cued Speech has similar benefits for children learning English (C. LaSasso, personal communication, December 16, 2004), despite the strong support for Cued Speech by its advocates in North America. Why not? French and English are similar in having considerable variability at the level of phoneme-to-grapheme translation, but in French there are no inconsistencies at the level of grapheme-to-phoneme translation (Alegria & Lechat, 2005). Whether this difference could result in Cued Speech being less effective for learners of English than French remains to be determined (such irregularities do affect performance in some tasks; see Alegria & Lechat, 2005). Nevertheless, the fact that the benefits to deaf children’s spoken English have not received empirical support in the decades since the creation of Cued Speech (for English) suggests that such evidence is neither easily produced nor of great generality. How can we expect parents and their deaf children to embrace methods alleged to support the development of spoken language when we are unable to demonstrate their utility?

Observations of this sort are rather different from similar ones made 5 or 10 years ago about cochlear implants. In the case of implants, significant benefits had been demonstrated for hearing soon after implants were developed, and research evaluating implants against hearing aids for children in diverse groups closely tracked technological improvements. For various approaches to spoken language intervention, in contrast, the focus on practice may have given outcome research a lower priority. Or it may be simply that differences among oral interventions are often so minimal that their variations have no discernable effect on their effectiveness, but rather only reflect the orientation of the service provider. In any case, we must agree with Eriks-Brophy (2004) that it is incumbent on the advocates of various approaches to provide evidence of the benefits of their interventions and theoretical justifications for the advice they dispense (see the preface to this volume).

As we noted above, spoken language development of deaf children may be more possible today than ever before. We are poised on a threshold of what often seem like unlimited possibilities. The field is now seeing significant benefits from early identification and early intervention for deaf infants, a better understanding of the need for and processes of early language acquisition, more support for families of young deaf children, and technological advances in devices to assist and improve hearing. All of these raise expectations for deaf children’s spoken language development far beyond any we had a right to hold at any point in the past. We are now presented with an opportunity to learn from earlier mistakes and misunderstandings and to synthesize the best ideas from the past with the technological, programming, and social advances of today. If we tread carefully and document our progress, we may finally be able to fulfill the promise of effective support for speech and spoken language for children with hearing loss. Raising and educating a deaf child is about having choices and making decisions. When those decisions are informed, and when the differences between choices are clear, parents and practitioners will be able to optimize developmental and educational opportunities for all deaf children. We cannot ask for anything more.
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Vocal Language Development in Deaf Infants: New Challenges

D. Kimbrough Oller

In the past 30 years fundamental improvements have been made in the understanding of early vocal development in the deaf infant. But these improvements have required more than merely acquiring new data. They have required a basic readjustment of how we think about the early stages of vocalization. This chapter takes account of both the nature of the new data on early speech in deaf infants and children and the new way of thinking that made the data possible to analyze and interpret. Understanding these theoretical and empirical foundations is critical as a new generation of deaf and hard-of-hearing infants and children using cochlear implants and digital hearing aids are being evaluated regarding speech development. There exists a strong temptation to describe the progress of these children with traditional tools, which, as indicated below, can be extremely misleading at early stages of development. Even when the new perspectives on description are applied, it is tempting to cut corners on the methodological adaptations needed to apply them fully. Such corner cutting can lead to important errors and to misleading data about the progress in vocal development of infants and young children. The goal of this chapter is to examine the shift of perspective that is required in order to elucidate advances in vocalizations that occur as infants, deaf or hearing, begin to show a capacity to produce well-formed speech.

The key events in the growth of information available about the vocalizations of deaf babies are based upon theoretical and methodological adjustments that revise fundamentally how we categorize the sounds babies produce. The new way of looking at infant vocalizations requires abandoning the expectation that there are phonetically transcribable consonants and vowels to be found in the earliest sounds of infancy and recognizing that instead, babies have their own system of categories of sound, categories that are precursors to speech but that do not possess the well-formed qualities of consonants and vowels. This idea applies to vocalizations of both deaf and hearing infants. Instead of transcribing the sounds of babies in the first half year of life as consonants and vowels, it is more reasonable to categorize them in groupings that conform to patterns of apparent repetition and social usage. These categories have been given technical names that draw partly on the common-parlance descriptors of infant sounds, and so some are called “squeals,” “growls,” and “raspberries.” But other sound categories of infants are described with new coinages such as “quasivowels,” “marginal babbling,” and “canonical babbling” (Oller, 1980, 2000).

In the context of the new way of looking at things, we find that deaf infants are clearly distinguishable from hearing infants by the second half year of life in terms of the kinds of sounds they produce; in particular, deaf infants do not enter the “canonical stage” of infant vocal development as early as hearing infants do. In other words, deaf infants do not begin producing consistent canonical babbling (including well-formed syllables or sequences of syllables, e.g., [bababa] or [dadada]) at the age expected in hearing infants, who usually begin the canonical stage by 7 or 8 months and very reliably by 10 months (Oller & Eilers, 1988). Further, deaf infants appear usually to be distinguishable from hearing infants even in the first half year of life in terms of their vocalization patterns, an issue considered below. The ability to recognize specific characteristics of vocalizations in deaf babies provides new opportunities to assess the vocal development of infants and new ways to monitor changes in their vocalizations in early phases.

While it is not difficult to differentiate deaf and hearing infants in terms of vocalization characteristics in the latter half of the first year, it is important to issue a few caveats immediately about the extent to which and the methods by which the differentiation can be drawn. First, the differentiation is generally quite easy with profoundly deaf and hearing infants, but the differentiability varies markedly as a function of the degree of hearing loss. Infants with severe hearing loss are not always differentiable from hearing infants in onset of canonical babbling (some appear to show onset of canonical babbling in the normal range; Koopmans-van Beinum, Clement, & van den Dikkenberg-Pot, 2001), and infants with moderate loss appear to be even more likely than those with severe loss to enter the canonical stage within the range of ages seen in hearing infants (Nathani, Neal, Olds, Brill, & Oller, 2001).

But perhaps even a more important caveat for the interpretation of the late onset of canonical babbling in the deaf infant is that the procedures that are needed to make the differentiation between deaf and hearing infant vocalizations must be applied in a way that takes account thoroughly of the new perspectives in theory and methodology of description for vocalization. In particular, we have to apply the definition of the notion “canonical syllable” very judiciously. Attempts to apply the idea casually can lead to misinterpretation and regression into the errors of reasoning that prevented the recognition of early stages of vocalization development and special vocal characteristics of the deaf infant for generations. Late onset of canonical babbling in deaf infants is a discovery that depends upon the shift of perspective that this chapter reviews. It is crucial that as the field of assessment of vocal development in the deaf proceeds we keep our eye on the target: To recognize canonical babbling and its onset, we must adopt a new way of looking at the early vocalizations of human infants.

THE HISTORICAL PERSPECTIVE ON OBSTACLES TO EFFECTIVE RESEARCH ON DEAF INFANT BABBLING

Once our attention is properly focused on the distinction between canonical and precanonical babbling, and once adequate longitudinal samples of vocalization from deaf and hearing infants are compared, it is not difficult to recognize that there are stark differences between them. But prior to the early 1970s, these differences were not known. In fact, it was believed (and still is by many who have not been exposed to the new research) that deaf and hearing infants babble very much alike. As we look back, it is possible to see the obstacles that kept the field from achieving this focus and kept scientists from acquiring the necessary data to reveal the stark differences that occur between deaf and hearing infant babbling.

The greatest obstacle to achieving proper focus for description in past observations on deaf infants’ babbling was rooted in the traditional approach to description of infant vocalizations in general. At least as far back as the eighteenth century with diary research by Dietrich Tiedemann (Murchison & Langer, 1927/1971), there existed a tradition of describing infant sounds in terms of phonetic transcriptional elements, that is, transcribing them as if they were well-formed consonants and vowels. In fact, it is clear that babies do not in the earliest stages of vocal development systematically produce consonants and vowels. Their sounds are more primitive, are less well coordinated, and bear only distant similarity to speech sounds. To treat them as consonants and vowels grossly distorts their character and encourages a false impression of how the baby sounds are composed. But, in accord with the long-standing tradition, students of infant vocalizations have obviously been tempted for many generations to use phonetic transcription to characterize the sounds of infancy. Even now, this is a temptation that is not easily controlled. In the past it led to many false claims about early vocalizations, some of the most important of which concern babbling in the deaf infant.

The other problem that constituted a major obstacle to advancement of our understanding of vocalization in deaf infants until the 1970s was the simple fact that methods of testing to determine hearing status in infancy were not very reliable until about that time, and claims about vocalizations of deaf babies produced before then may have been based on observations of infants who had a greater degree of hearing than was believed by the observers at the time. Differences between severe and profound hearing loss make a difference in onset of canonical babbling, and such hearing level differences were not reliably determinable in the first half year of life until fairly recently.

MYTHS REGARDING THE BABBLING OF DEAF INFANTS

Even the lay public has been thoroughly exposed to certain myths about deaf infant babbling. The myths have two clear parts: One is that the sound types that occur in deaf and hearing infants are roughly the same, and the other is that volubility (amount of vocalization independent of type) is depressed in deaf infants. The first myth is apparently based on misinterpretation of facts, and the second myth is to this day completely unproven, even though there have been systematic attempts to nail it down. Let us examine the background on the two myths in turn.

While references to babbling in deaf infants can be found in literature dating back to at least early in the twentieth century (see Kaczmarek, 1953/1971; see also references in Lewis, 1936), the recent myth that deaf and hearing infants are not differentiable by the sound types they produce appears to be attributable mostly to an unfortunate history of misinterpretation of the work of Lenneberg, Rebelsky, and Nichols (1965) and to perplexing and apparently misleading phonetic transcription data presented in the doctoral dissertation of Mavilya (1969).

Lenneberg made a distinct attempt to cautiously interpret the research done by himself and his colleagues (Lenneberg, 1967), but he did not actually have much empirical information to work with. Given the meager foundation of data available, the research could not have shown in general that deaf and hearing infants babble with the same set of sounds in the first year of life. First, the studies involved only two presumably deaf infants in the first year of life, along with a sample of hearing infants, and 16 toddlers with hearing loss (in the second year of life or later). Since testing of hearing loss in infancy was not nearly as well developed as it is today, or as it was even a decade later, after foundations for both visually reinforced audiometry and auditory brainstem audiometry had been laid (Jewett, Romano, & Williston, 1970; Moore, Thompson, & Thompson, 1975), it is worth questioning whether the two infants examined in the first year by Lenneberg and colleagues were really profoundly deaf during infancy. But beyond that matter, the system of description of vocalizations that was utilized in the study was extremely gross, including no distinction between canonical and precanonical syllables or utterances. Consequently, if the babies were truly profoundly deaf, and if they were producing only precanonical sounds, Lenneberg and colleagues would probably not have been in a position to notice it. So the study provided no reliable basis for the conclusion upon which the first myth about deaf babbling was based.

Mavilya’s (1969) dissertation examined three presumably deaf infants, where again the question of whether they were actually profoundly deaf at the time of the research is not easily answered. Data were gathered longitudinally using phonetic transcription even at very early ages. This approach is now recognized to be untenable because it forces the vocalizations of infants into categories to which they do not in fact pertain. Taken at face value, the data seemed to show that the three deaf babies babbled canonically, early in the first year of life, much as hearing infants do. But even in hearing infants we now know that such a characterization is merely the product of the forced categorization. To imply that sounds are well formed by describing them that way does not make them so. When one transcribes all sounds as if they are canonical, one effectively bypasses the empirical question of whether or not infants produce canonical sounds by assuming that all sounds are canonical. Consequently, Mavilya’s data are at best difficult to interpret and at worst entirely misleading. They provide no reasonable basis for the claim that deaf and hearing infants babble similarly.

The volubility myth, that deaf infants supposedly produce less vocalization (independent of type of vocalization) than hearing infants do, is hard to trace but may also be largely attributable to Lenneberg (1967). The fact is that very little research has directly addressed the question of volubility in infancy. I know of not a single study to cite that provides believable quantitative support for the idea that deaf infants show depressed volubility in the first year of life. One of the few investigators directly to compare volubility in deaf and hearing infants using systematic quantitative methods has concluded that there is little if any difference (Koopmans-van Beinum, Clement, & van den Dikkenberg-Pot, 1998; Koopmans-van Beinum et al., 2001). Similarly Nathani et al. (2001) found no notable depression of volubility in deaf infants in the first year of life. To be clear: I am not arguing that there is no difference between volubility in deaf and hearing infants. I am arguing instead that such a difference has not yet been proven.

THE MODERN PERSPECTIVE ON VOCALIZATIONS IN INFANCY

The common myth of recent times that deaf and hearing infants babble with the very same sounds was overturned during the last three decades of the twentieth century. But there were hints in an earlier literature on deaf infants that suggested some may have noticed the late onset of canonical babbling well before that time (Kaczmarek, 1953/1971; Mykelbust, 1954). But these hints were provided in anecdotal description rather than in formal quantitative analysis of data and so did not have the general impact that has been accorded to the more recent efforts.

In order for a quantitative demonstration of the difference in onset of canonical babbling in deaf and hearing infants to be made, it was necessary first to develop a formal distinction between canonical and precanonical vocalization.
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