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Foreword

Precisely where some line of research stops being psycholinguistic and starts being something else is a matter that few workers in this field could agree on. Fortunately, however, there are a few core issues that everyone would accept as the important, constitutive problems of psycholinguistics.

Moreover, these core issues were formulated even before the field acquired the name “psycholinguistics.” To an outsider it might seem that they have changed almost as rapidly as women’s fashions. Forty years ago the central concerns were lexical, phonological, perceptual. Twenty years ago an infatuation with Chomsky’s theories of syntax focused everybody’s attention on the grammatical properties of sentences. Today the fad is semantics and pragmatics.

Although these fluctuations have been real enough, it is nonetheless true that certain persisting preoccupations have set psycholinguistics off from general psychology, on the one hand, and from general linguistics, on the other. Everyone would agree, for example, that the development of language in children is, and has always been, a central topic in psycholinguistics. In spite of occasional flirtations with structuralism, everyone would agree that psycholinguistics is, and has always been, concerned with language as a human activity, not as a collection of symbolic objects. And everyone would agree that the essential activities are, and have always been, those activities involved in producing and understanding utterances. It would be difficult for any serious discussion of psycholinguistics to ignore these topics, and, not surprisingly, all of them are well represented in the following pages.

Different authors, however, will be seen to attack these topics from different directions, with different weapons. It is a strength of this book that it makes no attempt to conceal basic disagreements among those who have contributed to it. On the contrary. In these pages, behaviorists have it out with cognitive psychologists, psychologists criticize linguists and vice versa, while the basic and applied contingents exhibit their age-old mutual disdain. Naive readers could easily conclude they had stumbled into a Hobbesian war of every man against every man.

A little contention can add fun to any discussion, but controversy should not be seen as an end in itself. I have sometimes wished that feuding theorists could be locked together in a room (out of my hearing) until they reached agreement. Fortunately, I lack the power to impose such conditions. Next best, however, is to lock their theories together in a book where readers must reach their own resolutions. Something like that has been accomplished in this volume.

Readers may not find satisfactory resolutions easy to reach, however. Decades of disputation are distilled in these chapters. I will not attempt to characterize the dimensions of disagreement that the 19 distinguished contributors to this eclectic volume have explored—Aaronson and Rieber give a good catalogue in Chapter 1.

Differences in preconceptions, in methods of research, and in styles of theory construction have been so great between linguists and psychologists, and between different schools of psychologists, that only a firm sense that all are studying the same phenomena, and that together they must converge on a truth that can satisfy any reasonable test, could hold them together in a recognizable scientific discipline. This recognition of shared and persisting problems is an indispensable precondition for the existence of psycholinguistics as an independent field of study.

That reader will profit most, I believe, who fixes his or her attention most firmly on these shared problems, and who is least distracted by the splendid variety of approaches and points of view illustrated in these chapters. Such a reader will be forced to focus on the growth and function of those human activities involved in speaking and comprehending speech. Listen for this focus as you would listen for a voice against a background of static, for once that foundation is firmly in place it will be easy for you to decide where you stand with respect to the many heated quarrels that might otherwise seem so disturbing and discouraging.

George A. Miller

The Rockefeller University

New York

June 1979
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1 Controversial Issues in Psycholinguistics

Doris Aaronson

New York University

R. W. Rieber

John Jay College, CUNY

DOI: 10.4324/9780203762813-2

The word “psycholinguistics” denotes a composite of the two disciplines, psychology and linguistics. The rebirth of this interdisciplinary area after a rocky history (see Rieber & Vetter, Chapter 2, this volume) was stimulated about 20 years ago by the interaction of psychologist George A. Miller with linguist Noam Chomsky. Although this area of investigation has grown markedly in size and strength during the past two decades, the number of occasions on which psychologists and linguists actually combine efforts in a truly interdisciplinary fashion is painfully small. This book represents such an effort, and the chapter authors hope it will provide a stimulus for the readers to continue the active development of an interdisciplinary communication and a merger of ideas between psychology and linguistics.

This book is “interdisciplinary” in a second direction. It combines authors who are concerned with basic research and those whose goal is applied research and research applications to social problems in health and education. Basic researchers frequently add a “social relevance” section at the end of their grant proposals as a political move to increase their chances of funding by government and private sources. Also, people in applied linguistics and psychology occasionally attend basic research conferences. Hopefully, the present combination of authors with basic and applied orientations will lead to a strengthening of communication among others with these two orientations.

This book provides a meeting ground in a third direction: It represents a broad variety of theoretical approaches to psycholinguistics. For example, some authors focus on the surface structure of linguistic strings as the primary correlate of human verbal behavior. Other authors are more concerned with an abstract linguistic analysis of underlying representations and with the cognitive processes that occur when the mind must deal with logical reasoning and information coding associated with communication. The reader may often find more in common theoretically among some chapter authors of different disciplines than among those within the “same” area.

This book covers a broad range of topics in psycholinguistics, but it is not meant to be a comprehensive survey. For example, a thorough treatment of such topics as phonetics, pragmatics, neurolinguistics, and animal communication is missing, although some aspects of these topics are considered when relevant to material in chapters aimed in other directions. The book has four goals: (1) to discuss many of the important contemporary issues in psycholinguistics; (2) to explore the different views on major theoretical controversies; (3) to provide an analysis of background literature as a framework in which to evaluate the issues and controversies; and (4) to describe interesting high-quality research currently being done by the authors and some of their colleagues. Hence, this book is aimed at advanced students who already have a strong background in psychology or linguistics and more particularly at active workers in these fields who desire a critical interdisciplinary examination of contemporary and controversial ideas.

In this chapter, we point out some of the important issues in contemporary psycholinguistics. In particular, we briefly compare and contrast the approaches to these issues taken by authors of the various chapters. Sometimes these approaches are complementary, providing alternative views of the same problem, much as one might describe a painting in terms of its color, its form, or its thematic content. At other times, these approaches are in such sharp conflict that you would not be convinced the authors are even discussing the “same” painting. Points raised by the authors within each section are considered, followed by some general comments.


I Research Orientations

The chapter authors for the section on methodological orientations are psychologists and hence agree that an understanding of linguistic performance is the primary focus of their research. Linguistic competence is of secondary interest in that it places restrictions on the range of language behaviors that can be emitted by the human being. However, on many methodological and theoretical details, Kurt Salzinger and Doris Aaronson take seemingly opposing, but perhaps complementary, points of view. Salzinger calls his approach “radical behaviorism,” and Aaronson might be classified as a “liberal cognitivist.” Let us examine here three issues on which these authors take different stands. Each author’s approach is typical of a strong “research camp,” but many researchers would also position themselves somewhere between these approaches.


A The Naturalness of Language Situations in Language Research

Salzinger strongly maintains that the research situation must provide a representative sample of situations in which the language behavior being studied occurs naturally. Otherwise, the results obtained and the theoretical conclusions drawn may be quite misleading. He speaks out against the use of “contrived verbal materials” and unusual environmental contexts that are frequently devised in laboratory research settings. To emphasize these points, Salzinger calls his research approach “Ecolinguistics.”

In sharp contrast, Aaronson demonstrates that it is often necessary to distort the situational parameters in order to understand the underlying nature of human language processors, in order to get a picture of the qualitatively different types of language performance possible and of its variability and flexibility from one situation to the next and from one individual to another. If a stimulus overload is created by presenting perhaps two or more verbal messages simultaneously, or at super-fast rates or with degraded intelligibility, the ways in which the human “language processors” break down (as reflected in the number and nature of errors and in the patterns of response latencies) can provide information on how those processors are structured and the range of cognitive functions they can perform.


B The Role of Environmental Stimuli in Determining Behavior

Salzinger views the stimulus environment as a critical determinant in the control of language behavior. He applies the “classical” and “operant” conditioning models, developed by Pavlov and Skinner in the animal lab, to human language situations. He maintains that verbal and nonverbal discriminative and conditional stimuli for communication, in contingency with appropriate reinforcements and unconditional stimuli, determine the person’s linguistic response to that situation. In this view, stimulus generalization is an important theoretical concept. The same types of language behavior learned in one stimulus context will be emitted, in new stimulus situations that share stimulus properties with the initial setting. For example, when the child learns to name objects in the environment, and when adults use similar syntactic structures in related speech contexts, generalization of stimulus control is involved.

Aaronson’s contradictory view is that the particular stimulus or stimulus class may have little direct control over human language behavior. She reviews research where language coding behavior and overt language performance learned in one stimulus situation persists even when the stimulus parameters are changed, so that it is no longer optimal to use the originally learned linguistic coding strategies. In other studies, she shows that the exact same stimulus sentences result in drastically different linguistic performance, depending on the cognitive task demands. When people must comprehend sentences, their patterns of word-by-word reading times reflect the semantic organization of the sentence: Prolonged pauses occur at key content words such as the subject and object, and reading times decrease with contextual redundancy. But when people must memorize those exact same stimulus sentences, the above patterns are absent. Instead, reading times reflect the syntactic structure; prolonged pauses occur at phrase boundaries, and reading times increase with accumulating linguistic information from one phrase break to the next.

One must ask whether these differences between a cognitive and a behavioral approach are as great as they appear on the surface. In particular, to what extent might there be a mapping between the concepts of “cognitive task demands” and “stimulus determinants?” Researchers have been debating this question for many decades, and the arguments are still quite lively.


C The Effect of Reinforcement on Linguistic Performance

For Salzinger, positive and negative reinforcements within a communication context are critical factors for establishing language and for guiding future language behavior. The reinforcement strengthens the relationships between the environmental stimulus context and the linguistic response. He shows that this is a powerful concept when the child learns particular lexical responses and then functionally equivalent semantic response classes. Appropriate reinforcements and patterns or schedules of delivering reinforcement in behavior therapy programs can be used to train autistic children first to utter individual words and eventually to carry on meaningful communication when other verbal and nonverbal therapy programs fail miserably.

Alternatively, Aaronson maintains that the effects of reinforcement are often nonexistent or at best indirect and that they are not a critical link in supporting language behavior. Rather, she emphasizes the importance of subject-controlled cognitive or mental strategies for language perception and production. In this view, reinforcement has its major effect by providing “information feedback” to the human being. The informational components of reinforcement permit the subject to try out a wide range of cognitive-linguistic strategies and to develop flexibility in performance strategies that he can later call upon. In some cases, “reinforcement” for a correct response serves to alter the very stimulus-response contingency to which it was applied.

Again, we must ask whether the cognitive and behavioral approaches can be related theoretically. Such relations will depend on the qualitative nature and the generality of one’s definitions for “cognitive strategy” and “reinforcement contingency” and the theoretical overlap between these terms.


II Phonology

The two chapter authors on phonology are in agreement that a phonological analysis is needed in addition to a phonetic representation and that a major purpose of phonological theory is to account for the more readily observable surface structure of phonetic strings. But beyond these fundamental points, William Diver and Sandford Schane show little agreement on detail. Diver represents a rather empirical and behavioristic orientation, and Schane’s approach is close to traditional generative phonology as developed by Chomsky and Halle. Both men sketch for us a picture of a broad range of views centered about their own positions, and they also question the fruitfulness of ideas within the opposing framework. Let us briefly consider three important issues or dimensions on which Schane and Diver sharply differ, and which are quite controversial in many corners of contemporary phonological investigation.


A The Abstractness of Phonological Theories

In developing theoretical concepts and hypotheses, Diver presents a strong argument for sticking quite close to observable data. He shows us some intriguing data on “phonotactic skewing” (i.e., on nonuniform distributions of consonant clusters and of consonant-vowel patterns in English words). From these data, he uses an inductive approach to arrive at theoretical dimensions upon which to characterize the sound patterns. His goal is to account for particular phonetic patterns (i.e., very specific sets of linguistic problems) with the minimal amount of theoretical baggage in terms of number of unobservable entities and levels of derivation. He developed an interesting analogy between his approach and the approach taken by physicists to determine planetary orbits. Both observe the regularities in large quantities of empirical data and bring in theoretical hypotheses only as needed to account for the patterns, particularly the departures from uniformity. Physicists accounted for planetary orbits and predicted the existence of new planets based only on observed data, the (empirical) laws of motion, and the theoretical hypothesis of a gravitational force. Diver has accounted for important co-occurrence relations in phonetics in terms of a very few hypotheses that are in accord with other existing knowledge about human physiology and behavior.

In contrast, Schane views phonology as one part of the generative-transformational framework for linguistic analysis — namely, the component to account for sound patterns. He argues that it is important to account for a broad range of phonetic problems and patterns within the same general theoretical structure. A more abstract theory with a greater complexity of derivational rules can be motivated if one wants to account for phonetic patterns that are broad, for example across whole classes of consonants or vowels, perhaps across all phonemes (e.g., pluralization), and even across many languages. Schane takes a deductive approach, starting with a broad theoretical framework. He then considers what constraints might be considered for the nature of derivational rules (e.g., alternation and neutralization conditions) and for the ordering of derivational rules (e.g., bleeding and feeding relations) that could reduce theoretical complexity but still permit the theory to achieve an accurate and useful conceptualization of the surface structure.


B Higher-Level Linguistic Organization in Phonological Analysis

In line with Diver’s research philosophy to develop theory on a level close to the empirical phenomena, he excludes linguistic units of analysis beyond the morpheme. Phonotactic analysis should not transend word boundaries, because “at word boundaries there is almost nothing that could be thought of as phonological that controls the juxtaposition of phonemes” (Diver, this volume, p. 168). Analogously, he maintains that morphological sequences within words are controlled only partially by phonological considerations, that interesting patterns occur within the morpheme that do not occur across morpheme boundaries, and finally, that introducing higher-level theoretical structure would add more fog than light to understanding phonological problems.

On the other hand, Schane argues that not only morphological but also syntactic and semantic information are necessary for a complete and comprehensive generative phonology. For example, he shows (1) that changes in phonemic patterns that occur in suffix pluralization do not occur when the exact same segments are located within a word stem, and (2) that different patterns occur for words of Latinate than of Greek origin. Further, he argues that some words having a unique phonetic representation must have two different representations at a more abstract phonological level because there are really two different morphemes involved, for example, in homographs.


C Psychological Motivation for Phonological Rules

Diver’s phonological theory is firmly grounded within the context of human physiology and psychology. For example, he shows that classes of consonant sounds can be characterized as being either “stable” (e.g., /1/) or “mobile” (e.g., /r/) depending on whether or not the articulatory organ used to produce the sound is relatively stationary or violently active during the excitation of the resonant cavity. This classification predicts well the different trends in distributions involving these two types of sounds. He goes further to show that co-occurrence patterns of sounds with like value on the stable-mobile dimension have a higher frequency than patterns with unlike values. Diver argues that this is quite reasonable within a psychologically motivated phonology. It is easier to learn to control a sequential pair of articulatory gestures that both involve rapid movement changes or that both involve a steady, stable pattern than to handle a combination requiring quite different motor patterns for the two components.

Again, in contrast, Schane maintains that psychological and physiological principles have provided little or no help in formulating phonological principles. For example, he suggests that the underlying phonological representation may involve relatively unpronounceable forms that violate the surface structure of a language. He states that much of the research on developmental psycholinguistics concerns the relations between the child’s and the adult’s surface forms and thus is probably irrelevant to goals in generative phonology of showing relations between the surface form and the underlying abstract representation. Although Schane sees little fruitful interaction between linguists and psychologists to date, he does not close the door on future possibilities. Despite Schane’s views on the role of psychology in phonological theory, Aaronson asked him to participate in this collection because his own linguistic research (particularly on interactions between morphology and phonology) was quite relevant to her psychological theories!


III Language and Cognition

This section of the book has three authors with quite different backgrounds. Osgood might be classified as a neobehavioral psychologist, McNeill as a cognitive psychologist, and Langendoen as a linguist siding closely with the generative-transformational approach. The three men take rather different methodological and theoretical approaches to the study of language and cognition. However, they appear in general agreement on the important areas of focus and on some of the main points. We consider here two issues that are important to all three chapters.


A The Relations Between Competence and Performance

Langendoen defines the study of linguistic competence as dealing with the structures of expressions in human languages, and the study of performance as dealing with the appropriate use of those expressions. He suggests two extreme approaches to the relations between competence and performance. One view is that for each language there is exactly one performance grammar which has a one-to-one relation with the competence grammar. An opposing view is that representations of linguistic expressions in performance grammar(s) are constructed with no recourse to the principles of the competence grammar. Langendoen rejects the first alternative on several grounds (including the fact that the set of “grammatical” expressions of a language is not equivalent to the set of “acceptable” expressions), and he casts strong doubts about the second approach. Rather, he takes a middle ground of constructing performance grammars that are separate from competence grammars but nevertheless have performance principles that are in large part a function of competence principles.

McNeill, in his present chapter and elsewhere, is in strong agreement with Langendoen’s second (rejected) view on the relation between competence and performance. In a recent volume (1975), McNeill wrote: “My point will be that grammar and performance must be sharply distinguished. Indeed, they are so distinct that it is useless to seek relationships between them. They reflect distinct levels of analysis, each associated with a different range of questions about language [p. 171].” In the present book, McNeill goes one step further. He presents empirical data on pauses and hand gestures during natural conversations that are quite out of phase with any of the usual types of grammatical analyses put forth by linguists or psychologists. For example, with high frequency, pauses occur between a preposition and its noun phrase, between an article and its noun, and between a subordinate conjunction and its clause. The gesture patterns are systematically related to the various types of pauses (e.g., filled, unfilled), and over half the gestures start or end during a pause. McNeill develops a theory of sensory-motor programming with functional (rather than structural) units called syntagma that represent a direct connection of meaning with articulation.

Osgood’s conceptualization of language structure and use has a rather different organizational framework than we traditionally encounter in psychology or linguistics. He lays out defining characteristics of any language (including animal and insect communication) and additional structural and functional characteristics of human languages. We might categorize some of the characteristics within each of his sets as competence and others as performance criteria. However, Osgood’s characteristics don’t quite fit into a competence-performance framework. Defining characteristics that appear to be more on the “competence” side are: Use of the (linguistic) forms should follow nonrandom rules of combination and should include potentially infinite numbers of novel combinations. But note that Osgood talks about these as properties of the language user rather than of an abstract corpus. Characteristics that are more performance-oriented are: The forms should be producible and receivable by the same organisms, should follow nonrandom rules of reference to events in “other channels,” and should result in nonrandom dependencies between the forms and the behaviors of the users. Many of the structural characteristics (competence?) of specifically human languages deal with the auditory-vocal form, and the functional characteristics (performance?) outline a hierarchical organization of discrete, noniconic symbols that are transfered to others by experience (learning) rather than inheritance (maturation). In reality, for each of Osgood’s characteristics, one can see some aspects of both competence and performance.


B The Relations Between Structure and Content

Most competence grammars deal with an entire (well-formed) sentence as the unit and have strong ordering constraints in requiring all surface-structure parsing to be completed on the sentence prior to underlying grammatical transformations, which in turn precede the final semantic analyses. Each stage accomplishes a different linguistic task and applies a different logical and nonredundant set of ordered rewriting rules. Langendoen describes performance grammars that function differently but that interact loosely with competence grammars. The performance grammars have several stages that can operate in parallel on different parts of the sentence and that have built-in redundancy with the same functions being performed at different stages. The first stage parses the surface structure into “chunks” that are large enough to be linguistically useful, small enough to fit into the available computational space, and independent enough to keep small the number and kinds of relations that subsequent stages must establish across units. Such chunks correspond roughly to major surface-structure constituents, but the first processing stage may assign subject-predicate relations to an entire sentence if it is short and simple. For long complex sentences, the first stage may section off constituents in left-to-right fashion and send them on to stage two to compute linguistic relations across chunks. Then stage one continues to parse the rest of the sentence while stage two is operating on earlier chunks. Langendoen’s linguistic processor appears to have two-way interactions between syntactic structure and semantic content. At the first stage of grammatical parsing, the chunk size is determined in part by the number and complexity of lexical-semantic units. But then at a later stage, the semantic relations among the various constituents are determined by the syntactic relations established during the surface parsing. According to Langendoen, performance grammars must recognize strings as legitimate outputs from a competence grammar, and thus the performance processing complexity must be related to the number of transformations required by a competence grammar.

McNeill’s theory of sensory-motor programming is a performance system with two types of interacting units. A “phonemic clause” is defined as a sequence of segmental phonemes containing one primary stress, having one of a small set of intonation contours and bounded by silence or terminal contours. A “sensory-motor idea” comprises one concept from the following set: event, action, state, location, property, entity, and person. Raters can score tape-recorded utterences for either of these two types of units with an interrater reliability of over 80%. We might roughly equate the pattern of phonemic clauses with a kind of surface-structure organization and the relations among semantic ideas with an analysis of semantic content. But we must remember, as noted above, that the parsing resulting from these behaviorally and cognitively defined units does not coincide with the parsing resulting from any standard phrase structure or deep-structure grammar. Although McNeill’s “structural” and “content” units are independently defined, they coincide with each other in more than 85% of the cases. When one examines speech dysfluencies, breakdowns in the content stream (e.g., repeats of words, incomplete linguistic units) are associated with increased and irregular pauses. Iconic gesture patterns, which appear to relate phonemic and semantic units, also reflect speech dysfluencies. McNeill hypothesizes that action involved in the structural organization of speech is an essential source of meaningful content in utterances. Both the action and meaning aspects of communication are programmed together by closely coordinated and interacting speech-production systems.

As noted earlier, Osgood’s theory does not mesh with more traditional approaches. However, the notions of structure and content are dealt with throughout the various parts of his framework. For example, the defining characteristics of “human” languages include the following criteria: Form-meaning relations that associate linguistic structures to meaningful events in other channels must typically be arbitrary rather than iconic, and the organization of both linguistic structure and content must be hierarchical at all levels. However, it is within the section on “nondefining characteris tics of human languages” that we see some of the most interesting interactions between structure and content. The structural organization must permit the creation of propositions that are testable for validity, and, in particular, the structure must permit the creation of prevarication for use in politics, fiction, and sarcasm. Linguistic structure must handle reflexive content (i.e., messages can refer to other messages), and language structures must permit the translation of content from any other human language. Finally, Osgood puts forth two criteria that are quite out of kilter with traditional linguistic theories but quite reasonable for a psychologically based performance grammar. For both structural and content units, the selection and combination rules are statistical rather than absolute, and the combinations (in terms of statistical averages) are according to a least-effort principle: Structures of higher frequency of use are shorter, have fewer subunits, and have a larger number of different meanings.


IV Language Development

The authors of the two chapters that comprise this section agree that environment plays an important role in children’s language acquisition. Jerome Bruner and Michael Maratsos maintain different perspectives, however, in their approaches to the study of the language-acquisition process. Bruner, a cognitive psychologist whose interest lies largely in the area of human development, stresses the early cognitive interaction between mother and child, but he allows for a Language Acquisition Devise (LAD) as an inherited capacity. Maratsos, who is a psycholinguist working in child language development, deals more with the language-acquisition process in terms of linguistic mechanisms rather than cognitive interactions between mother and child. Two of the main issues that these authors address are: the role of environmental factors in language acquisition, and the nature of language-acquisition mechanisms.


A The Role of Environmental Factors in Language Acquisition

Bruner emphasizes the dependence of language acquisition on the interaction that occurs between mother and child. From this relationship, the child learns to use language in a manner that satisfies the requirements of social living; he learns to speak not only with proper respect to sentence formation and word selection but also with appropriate regard for those with whom he is involved in dialogue. Bruner’s view of language acquisition differs from that of most of his predecessors, because he assumes that the child communicates before he acquires language. The progession from primitive procedures for communication to more sophisticated ones in the child is then largely dependent on the mother, who teaches the child to speak. As transactional procedures develop between mother and child, the child also learns about the world, and this simultaneous acquisition of language and world knowledge is a necessary step in the construction of a “linguistic hypothesis.”

Maratsos analyzes selected recent developments in the study of how children form generalizations from semantic categories to object-concept categories in the environment. He points out that a set of utterances may be described by numerous analytic devices — purely semantic analyses at fine or general levels, or distributional descriptions of varying specificity. Maratsos describes two possible means of explaining how children can proceed from the storage of individual lexical structural-meaning patterns to the powerful and general transfers of syntactic privilege that eventually yield fluent speech. He touches briefly on the Explicit Statement Model, in which linguistic transfer functions are stated separately as abstract rules, apart from individual lexical storages from which they arise. He then examines in more detail the Implicit Statement Model, in which various structural-meaning correspondences are retained individually in lexical storages.


B The Nature of Language-Acquisition Mechanisms

Bruner’s view is that a child’s knowledge of how to communicate in a world where he has already conceptualized in some depth provides a basis for generating and testing hypotheses about the meaning and structure of the linguistic discourse into which he enters. As LAD implies, the child does have a substantial capacity to infer and generate rules, even to overgeneralize them. Bruner asserts that the course of action and the structure of speech are not arbitrarily related but rather are neatly matched and that a fair amount of learning is necessary to master the intricacies of interpersonal interaction, even with language proper. Additionally, he believes that case grammar does not emanate naturally from the mastery of interaction in and of itself, although a knowledge of joint action between people provides useful information to the learner about the linguistic code.

Bruner holds that the child is initially learning as much about rules of dialogue as he is about lexical labels. At an age of about 18 months, however, once the dialogue routine is established, it becomes a framework upon which a new routine is established. Bruner re-emphasizes the importance of interaction by stating that language does not grow solely from its own roots but is dependent on interaction and particularly on the interaction of intentions held by two consenting parties, one of them initially willing and capable of giving the other the benefit of the doubt.

Maratsos, viewing human language as an expression of a tendency toward structure building, finds that people are in part, at least, systematic and clear. Language systems themselves, however, are not models of clarity and order; nevertheless, children are capable of learning them as they are. He sees the individual differences among children as they acquire language as a reflection of the structural variants actually observed in mature language. The study of children’s acquisitional processes shows in high relief the processes of the human mind that reflect themselves in language.


V Paralinguistic Aspects of Communication

The authors of the two chapters in this section are in general agreement about the important phenomena, but they differ with respect to which levels of analysis are most fruitful. Starkey Duncan, Jr. is a behavioral scientist whose interest is in face-to-face interaction. Of the authors of the second chapter, Joseph Jaffe is a psychiatrist who works in the area of interpersonal communication, Daniel N. Stern is also a psychiatrist specializing in mother-child interactions, and Samuel W. Anderson is a psychologist interested in the neuropsychology of language. In both chapters, there is general agreement that verbal and nonverbal communication tend to interact and synchronize. Three particular issues that the authors confront in their respective chapters illustrate their different viewpoints: What is the nature of the conceptual framework for communication; what is special about the nature of interactive dialogue; and what are appropriate methods to study communication?


A What Is the Nature of the Conceptual Framework for Communication?

In Duncan’s discussion of a conceptual framework for face-to-face interaction, there are some primary organizing concepts. The first is convention, which refers to the broad, socially accepted rules, meaningful elements, and other phenomena within which interaction takes place. The second is interaction strategy, which is the set of individual variations on convention. The temporal organization for the phenomena of speaking turns includes the following elements: signals, moves, situational requirements, sanctions, and rules.

The human ethnology approach to the study of communication, according to Duncan, has not sufficiently recognized the importance of analyzing sequences of communicative events. Duncan’s structural approach aims at a formal description of these sequences in terms of certain regularities of the interpersonal interaction. A wide range of interactions are analyzed systematically and in terms of their possible co-occurrence.

Whereas Duncan’s approach is molar, involving the integrated behaviors that comprise communicative acts, the approach of Jaffe, Anderson, and Stern is basically molecular and analytic. Jaffe et al. state that the search for the various manifestations of rhythmicity helps us to better understand the details of interpersonal dialogue. They consider a class of stochastic models to account for rhythmicity at several levels in a hierarchically structured communication system. They maintain that much of what is meant by “personality” and “cultural pattern” involves the nature of variation and stability in behavioral rates and control of temporal sequencing.


B What Is Special About the Nature of Interactive Dialogue?

From the viewpoint of his conceptual framework, Duncan focuses upon the interplay of two interaction strategies in a (two-person) face-to-face communication. Each participant must assess the social situation, choose conventions, cooperate in conventions chosen by the partner, adhere to or violate these conventions, to some degree, and exercise options for which the conventions provide. These special aspects of social interaction influence the nature of communications. It is possible, according to Duncan, to describe both conventions and strategies strictly in terms of regularities in observed actions. Once a participant’s interaction strategy has been described, it is possible to infer certain specific intentions from that strategy. This approach is concerned mostly with what is going on between the speakers to make a communicative event happen. The quality and quantity of the speakers’ behavioral cues are systematically looked at from various semantic and pragmatic perspectives.

For Jaffe et al., stable time constancies such as rhythmic expression help us to recognize other people, and more subtle constancies appear to be an important aspect of individual identity. This approach, suggested by Jaffe et al., is referred to as a “systems approach to conversational rhythms.” Here, a rather wide range of communication rhythms is examined. The lowest level — which Jaffe calls level 4 — is called the stress rhythm, and it is defined by alternations of stressed vowels and intervening unstressed segments. A run of alternations between these two states constitutes a phonological phrase, which in turn, when alternated with pauses, comprises the phrase rhythm — level 3 of the system. Level 2 is an alternation of monologues: speaking, preceded and followed by listening. This is the closest phenomenon to Duncan’s turn-taking. The two approaches are not identical, because according to Jaffe’s definition, when speakers change, one stopping an utterance and the other starting, taking the “floor” is also changed, whereas in Duncan’s framework, a brief interruption might not cause a speaker to relinquish his turn. In level 1 of Jaffe’s system, dialogue is preceded and followed by breaks, which are really decisions as to whether or not one should initiate further dialogue. Jaffe et al. feel that there is much to be gained from looking at this simple interactive process.


C What Are Appropriate Methods to Study Communication?

Duncan views the most common methodological weaknesses in structural studies to date as being: (1) the failure to include realistic interaction in the methodology (e.g., studies where one person responds to an inanimate stimulus environment or to an unnaturally behaving “experimental stooge”); and (2) a tendency to take observations on a rather limited number of dependent variables when studying rich multidimensional phenomena. He sees both of these weaknesses as being corrected as research of this sort develops. He explains the development of his own framework, devised with Fiske, as having arisen in the course of considering both the results of studies of speaking turns and related phenomena, and the comments of other investigators.

Jaffe et al. find that Markov models are useful in the study of the communication process and are not incompatible with Chomsky’s views on phonology. They further assert that they are good descriptive tools for biological clocks. They state that the question of whether phonology has non-Markovian properties actually depends on one other crucial question: “Does there exist a finite upper limit on the amount of contiguous contextual information that need ever be scanned to determine the sound pattern of any phone in any phonological phrase” (Jaffe et al., this volume, p. 398)? They answer this question, on the bases of intuition and examples, in the affirmative. The authors attempt to show that the theory of Markov models does have an important place in the description and explanation of the communicative process. They believe that the special appropriateness of Markov models for problems of phonology is a strong indication that phonological rhythms belong to a class of biological periodicities that lie at the center of a general theory of behavioral timing in organisms.


VI Applications of Psycholinguistics

This section of the book includes three chapters by authors with quite different backgrounds in psychology. Davis Howes is an experimental psychologist, who has done a great deal of work in the area of aphasia. Donald Spence is a clinically oriented researcher, most of whose work has been in evaluating psychotherapeutic interviews. The research of Carton and Castiglione focuses on educational psychology. All of the authors have different methodological and theoretical approaches to the study of language and thought. Nevertheless, the chapters in this section cover two issues in particular that are of some importance to them all: what information from language disabilities has implications for a model of normal language performance; and what research strategies are most useful?


A What Information from Disabilities Has Implications for a Model of Normal Language Performance?

The problem of a language disability is approached differently by each of the authors in this section. Howes is concerned with aphasia, which is commonly regarded as a linguistic/symbolic disorder due to cerebral damage. Spence is concerned with language disabilities as manifestations of emotional problems. Carton and Castiglione deal with the concept of language-cognitive disabilities in terms of learning problems in the school setting. These differences in focus are responsible for the variety of approaches taken by these authors. However, all of these researchers view language not as an isolated entity but rather as an integrated part of a total cognitive system.

Howes makes three points initially: (1) the act of naming is fundamental not only to understanding natural language but to understanding how things are known as well; (2) naming is immensely complex in its ramifications; and (3) 2000 years have added little to current knowledge of the subject of naming. Howes shows that the breakdown of the naming function observed in patients with aphasia has implications for the normal process by which words, objects, and meanings are linked. He points out that two elementary facts about aphasia make that condition particularly valuable in the study of normal language. First, aphasias are produced by focal lesions in the brain that invariably encroach upon a specific area. Second, different lesions within this area give rise to qualitative as well as quantitative differences in the pattern of aphasic disorders. These facts mark language as part of the biological inheritance of the species rather than as an invention such as tools. These facts also differentiate language functionally and structurally from other cognitive processes and modes of communication that in normal experience seem to be inseparable from it.

Spence, studying natural language in the psychotherapeutic interview, discusses some common ways in which clinical dialogue uses well-known linguistic phenomena. He asserts that, if a symmetry between language production and language comprehension exists, then the same “additional meanings” coded into surface phrase structures can also be decoded at the other end. The study of natural language, according to Spence, helps to isolate spontaneous examples of such encoding and decoding operations. He views the problem of therapy in part as a problem of translating episodic memory, which is highly personal and subject to forgetting, into semantic memory, which is more abstract and permanent. Although psychotherapy may be viewed as the translation from episodic to semantic memory, timing is crucial, and too hasty a translation can interfere with the process.

Carton and Castiglione, in their concern for a comprehensive view of educational psycholinguistics, focus on the importance of individual differences, both in the learner and in his environment. A language disability might be viewed as the lower extreme in the range of individual learning abilities, as an impoverished learning environment, or, more appropriately, as a nonoptimal environment in terms of the given individual. Carton and Castiglione are cautious in making inferences regarding language learning across learning environments and across populations of individuals, such as normals and those with language learning problems. In their chapter, they do suggest that analyses and comparisons of first-language learning, of “natural” second-language learning, and of formally instructed second-language learning may shed some understanding about language-learning mechanisms. But, in a different context, they show strong reservations about such a theoretical approach. The reinforcement procedures of behavior modification have proved quite successful in teaching language to autistic children, but “there are those who would advise against using methods that work on abnormal populations with normal ones lest the ‘natural’ mechanisms that facilitate learning be disrupted by artificial educational manipulations” (Carton & Castiglione, this volume, p. 502).


B What Research Strategies Are Most Useful?

Howes, limiting his discussion of aphasia to confrontation naming, cites four syndromes. Within this focus, he asserts that one can formulate and quantitatively test propositions with evidence from individual case studies. Observation, in his view, holds promise that a rather rigorous theoretical treatment of confrontation naming in specific aphasic syndromes is possible and will, in the long run, provide a better understanding of the complex process of human naming.

Spence holds that examples of encoding and decoding operations from clinical interviews may lead to a greater understanding of the nature of underlying structures. He focuses upon the concept of conversational implicatures, which deals with the distinctions between what is said in conversation and what is meant, implied, or suggested. He has formalized this distinction by breaking it down into four categories modeled after Kant: quantity, quality, relation, and manner. Evidence for these categories can be obtained from a systematic context analysis of the lexical surface structure of a patient’s utterances.

Carton and Castiglione recommend a natural-history (i.e., nonlaboratory) approach to the study of educative psycholinguistics. Linguistic phenomena take on importance in terms of their real-world validity, in terms of their usefulness in social, cultural, and educational applications. For example, they concern themselves with an approach to psycholinguistics in which the psychological component would be concerned with personality considerations (e.g., self-image, identity, interpersonal perception) and how language relates to thinking. For them, educational psycho-linguistics depends on both a linguistic analysis and an understanding of the learner’s mind. Linguistic analysis gains psychological validity by understanding a child’s mind in the most economical and useful manner.


VII Conclusion

We trust that, in this chapter, we have adequately demonstrated the enormous growth that has characterized the area of psycholinguistic research over the last two decades. This sampling of various viewpoints clearly indicates the multifaceted, interdisciplinary interest that this field has generated both in terms of basic and applied research. We envision that these controversial issues and others will continue to stimulate innovative contributions toward an appreciation of how language provides a mirror to help us understand the workings of the human mind.
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Philosophical (grammar), examining the power and nature of words, as they are the footsteps and prints of reason: which kind of analogy between words and reason is handled sparsim, brokenly, though not entirely; and therefore I cannot report it deficient, though I think it is very worthy to be reduced into a science by itself.

Bacon (Adv. of Learning)



I Introduction

Psycholinguistics can be said to have originated as far back in the history of philosophy as one cares to trace psychology. The widespread use of the term psycholinguistics and the development of a distinct discipline with that title, however, go back only to the early 1950s, when George Miller, Charles Osgood, and other psychologists introduced a knowledge of linguistics into the psychological study of language.1 Prior to that time, psychological studies of “verbal learning” dated from the concern of Ebbinghaus (1885) with memory and are tied to a strand of theory that can be followed back to the associationism of Locke (1632–1704). To the extent that verbal learning theorists in psychology were almost totally lacking in linguistic sophistication, it might be said that their research interests represented precisely what psycholinguistics was not.


1To the best of our knowledge, the first modern usage of the term psycholinguistics appeared in Kantor (1936) as an adjective and in Pronko (1946) as a noun.

In the summer of 1951, the Social Science Research Council (SSRC) sponsored an interdisciplinary seminar on language behavior at Cornell University that brought together three psychologists and three linguists.2 Unlike many well-intentioned mutual efforts of this kind, the Cornell conference produced a number of noteworthy results. In addition to their discovery of methodological kinship, the conferees found themselves in possession of a solid foundation of shared interests in language phenomena and their systematic exploration. Two of the more influential consequences of the conference were not immediately apparent. The first of these was the establishment of the following autumn of a Committee on Linguistics and Psychology by the SSRC, which included psychologists John Carroll, James Jenkins, George Miller, and Charles Osgood, and linguists Joseph Greenberg, Floyd Lounsbury, and Thomas Sebeok. The second important consequence of the Cornell summer seminar was the grassfire rapidity with which the term psycholinguistics entered the lexicon of psychologists and linguists alike.3


2For further discussion of this point, see Blumenthal (1970, p. vii) and A. R. Diebold (1965).


3This point is discussed further in A. R. Diebold (1965).

At least part of the reason for the almost instant popularity of psycholinguistics as a term was the lack of a suitable tag or label for the variety of issues and problems encompassed by the research interests and efforts of linguists and psychologists. Roger Brown (1958) objected to the “absurd but intrusive false etymology” of the term, which tends to support the implication that a “psycho-linguist” is a mentally deranged polyglot. But his more serious concern that the term might limit the field to the traditional objectives of linguistics has fortunately been allayed by subsequent developments in psycholinguistic research. In fact, a broad range of inquiry is presently conducted under the rubric psycholinguistic, which fits under the more generous umbrella of the “psychology of language” (see Chapter 1, this volume).

Professional interest in psycholinguistics was further stimulated by the publication in 1954 of a monograph entitled Psycholinguistics: A Survey of Theory and Research Problems, which resulted from an SSRC-sponsored conference at Indiana University. As Diebold (1965) pointed out in his editorial postscript to the reissue, this monograph provided a “charter for psycholinguistics” and quickly became a collector’s item. Further SSRC conferences were held during the next several years at a variety of locations on such topics as comparative psycholinguistics, bilingualism, content analysis, associative processes in verbal behavior, dimensions of meaning, style in language, aphasia, and language universals. With the publication in 1961 of Sol Saporta’s anthology entitled Psycholinguistics: A Book of Readings, it was apparent that psycholinguistics, as both a term and an important area of interdisciplinary effort, was here to stay.

During most of the decade between the first SSRC conference and the appearance of Saporta’s reader, language analysis was largely dominated by the structural linguistics viewpoint as it had been developed and elaborated by Bloomfield, Fries, Hockett, Pike, and others. During this “formative period” of psycholinguistics, as Maclay (1973) has called it, the harmonious relations between psychologists and linguists were enhanced by their “common commitment to an operationalist philosophy of science and a division of labor that prevented a number of difficulties from becoming overt [p. 570].” This happy state of affairs was not destined to last.

In 1957 there occurred what must be ranked among the several most important intellectual events of this century—the publication of a book entitled Syntactic Structures by Noam Chomsky. What Chomsky did in this single volume was nothing less than raise the flag of revolution within the linguistics camp. Much of the impact of Chomsky’s critique of structural linguistics centered upon a distinction between competence and performance in language. More specifically, Chomsky challenged the proposition that it is possible to arrive at a comprehensive statement of the former by starting from a description, however detailed and specific, of the latter.

The objective of linguistic theory, in Chomsky’s view, is to provide a formal statement of the coherence and consistency of a language (i.e., its grammar). Structural linguists assumed that it was possible, given an adequate corpus of utterances by a native speaker, to infer the essential features of coherence and consistency that characterize the grammar of a given language. Such a statement might require a volume approaching the size of an unabridged dictionary. How, then, could we reconcile anything so voluminous and elaborate with the effective linguistic performance of the 6-year-old child? Said Carroll (1964): “Either the feat of the child is actually greater than we think it is, or there is something wrong with the assertion that a grammar of a language needs to be voluminous [p. 23].”

Each new reported study tends to deepen our appreciation for the impressiveness of the child’s feat in learning his or her native language. But without detracting from the magnitude of such an accomplishment, there is the question of the relationship between linguistic behavior and linguistic theory. Is it really possible to start with the slips, false starts, hesitations, fragmentary sentences, and incomplete utterances of ordinary language behavior and arrive at the coherence and consistency of the language system?

Chomsky (1956, 1957) demonstrated that two of the three models that had been proposed up until that time as devices for generating language utterances were unsuitable for reasons involving inherent limitations on their operations: a finite-state grammar, which conceptualizes sentences as sequences of items selected from a large inventory and arranged in such an order that antecedent selections determine the conditional probabilities of subsequent choices (i.e., each selection that is made at some point in the sequence reduces the potential number of choices available at later stages); and a phrase-structure grammar, which makes provision for the fact that language has hierarchical as well as linear organization of the sentence as a series of constructions (immediate constituents) at successive levels.

Chomsky analyzed a number of problems such as constructional homonymity which tax the capacities of either model and proposed that an adequate grammar makes most parsimonious use of a small number of basic elements or kernel sentences from which an indefinitely large number of derived sentences can be generated by means of rules (called transformations) that rearrange the components of a word string. Such transformations involve operations like additions, deletions, permutations, and combinations which convert a sentence with a given constituent structure into a new sentence with a derived constituent structure. It adds considerably to the analytic capabilities of the grammatical model if it makes further provision for distinguishing optional transformational rules from obligatory transformational rules.

Chomsky’s views quickly attracted a group of disciples who became identified in the aggregate as transformational, or generative, grammarians. In their subsequent interactions with the structural linguists—and with the behaviorists among the ranks of the psychologists—they often seemed to display a frame of mind similar to that of St. Paul after he had experienced his encounter on the road to Damascus. Confrontation escalated into full-scale strife, so that by 1970 Hebb, Lambert, and Tucker were pleading for a DMZ—a demilitarized zone—between the warring camps.

Thomas Kuhn, in the Structure of Scientific Revolutions (1970), takes issue with the traditional view of science to which every fledgling scientist is exposed as a student, namely, that scientific progress is linear, that scientific knowledge is cumulative, and that scientific research is directed toward abstract truth. Instead, Kuhn maintains, the history of any given science is revolutionary, not evolutionary. Scientific change comes about, in his view, by a process that bears a closer resemblance to the way in which regimes succeed one another in a banana republic than to the orderly process of transition from one governmental administration to another with which most Americans are familiar. The basic pattern is a clash of paradigms in which one view of nature is overthrown by another.

Much of the dispute that raged during the 1960s and early 1970s over the issue of linguistic competence vs. performance involved a conflict between the paradigms of rationalism and empiricism. This conflict needs to be viewed in historical, as well as in theoretical, perspective. Chomsky (1966), for example, traces his own academic lineaments back to Descartes (1596–1650); and in a recent paper, Sullivan (1977) concludes that if there had been a Cartesian linguistics, it might have borne some resemblance to what Chomsky has proposed. In particular, Descartes’s transition from the doctrine of innate ideas to one of innate powers is consistent with Chomsky’s contention that the generativity or creativity of language presupposes certain innate properties of the mind. If such properties exist, are they species-specific to the human being or are they continuously distributed across the phylogenetic scale? This is a question of considerable contemporary import, given the achievements of a number of investigators who have succeeded in teaching Ameslan (American Sign Language) to chimpanzees. But it was raised as long ago as the middle of the eighteenth century by La Mettrie in L’Homme Machine (1746), and it has been posed in various ways and at various times by nearly every person who has seriously pondered the origins of language.

Long before psychology emerged as an autonomous discipline, with roots in both the “descriptive philosophy of experience” and biology, concern for what we would identify today as the psychology of language belonged to the philosopher and the medical practitioner. Language phenomena were often the object of study for the light they might possibly shed on the structure and process of thought or reason, rather than as legitimate objects of inquiry in themselves. When interest was shown in language phenomena per se, the chances were very good that the source of the concern was some type of linguistic aberration or disorder, and that the principal aim of the observer or investigator was to find some method of treatment for the disorder. Clinical preoccupation with the linguistic effects of structural disturbances led, in turn, to an interest in language and the central nervous system. Later, the initial observations of disturbed language (as opposed to language disturbance) in schizophrenia led to attempts to relate such phenomena to the kinds of symptoms previously noted in aphasia. Thus, the field of inquiry was broadened to cover the systematic study of communication and its pathology.

We have ordered our review of the historical and theoretical perspectives in psycholinguistics with the above considerations in mind. We believe that these topic headings reflect some of the more significant recurrent themes in the psychology of language:


	Language, Thought, and Behavior

	Language and the Brain

	Communication and Its Pathology

	Comparative Study of Communication


This last section is subtitled (and we ask the reader’s pardon) “Hands Across the Phylogenetic Scale.” Although this list makes no pretense at being comprehensive, we trust that we have managed to include a representative sample of the historical background of psycholinguistic theory and research.4


4The reader is referred to Robins and Robins (1967), Stam (1976), Blumenthal (1970), and Aarsleff (1967) for more detailed historical background material.


II Language, Thought, And Behavior: Empiricism Takes a Giant Step and Falls

In language, as in so many other areas of intellectual activity, the Greeks—beginning with the pre-Socratic philosophers in the latter part of the sixth century B.C.—were the initiators of systematic inquiry. They were the first language theorists; they were the first Europeans to concern themselves with the study of written texts; they founded the principles of classical European grammar. They discovered the parts of speech for Greek, and also such syntactic constructions as that of “subject and predicate, and its chief inflectional categories: genders, numbers, cases, persons, tenses, and modes. They defined these not in terms of recognizable linguistic forms, but in abstract terms which were to tell the meaning of the linguistic class” (Bloomfield, 1933, p. 5).

Hellenic interest in language was an outgrowth of philosophic pursuits. It was essentially in response to philosophical questions that Greek scholars speculated on the origin of language, the relationship between words and their meanings, and the application of principles of logic to grammar. Philosophical discussions were often directed toward linguistic problems. One of these discussions, as Ivič (1965) points out, is quite famous—the argument over whether the connection between the meanings of words and their sounds is logical and direct, or arbitrary and capricious. The “analogists” maintained that language is not dependent upon human conventions but is a gift of nature. There was perfect correspondence, in their view, between the sound of a word and its meaning; any imperfections that had arisen in this relationship in the course of time could be explained by etymological research, by systematic studies of words and their origins and derivations. The “anomalists,” on the other hand, rejected the notion that there was perfect harmony between the sound and meanings of words. They drew on the existence of synonyms and homonyms, the demonstration of linguistic change over time, and the irregularity of grammar to show the imperfect nature of language.

Aristotle (384–322 B.c.) displayed the same twofold philosophical and scientific interest in language that he exhibited in other phenomena. He believed that language was found exclusively in humans, with the songs of birds the closest approximation among animals. Children, he considered, are not able to speak as adults do only because they have not yet attained control over their tongues; control is perfected through training. Human language differs biologically from the vocalizations of animals, in the Aristotelian view, on the basis of a difference in the locus of sound production and the apparatus of articulation: human language is produced by the action of the tongue and animal sounds by the impact of air on the walls of the trachea. Human language articulation is unlike the expressive sounds produced by children or animals. These can neither be reduced to syllables nor combined to form syllables, as is possible with human speech. He considered language itself as part of the natural order (physis) and the meanings of words as man-made (thesis).

Aristotle also attempted to establish a means of classifying parts of speech. The basic units of language, he felt, were nouns (onoma) and verbs (rhema), because only these words have a distinct meaning of their own; all other words merely serve to relate the logical aspects of the thinking process (syndesmoi).

As in so many other spheres of activity, the Romans borrowed liberally from the Greeks in matters pertaining to language. Thus, when a formal grammar was required by the Romans (100 B.c.–A.d. 200) during the period of their hegemony in order to unify the empire and compose a Latin literature, the model they chose was Greek.

The early Christian leaders considered language as God-given; and differences between languages were solely of pragmatic concern whenever a newly discovered territory needed Christianizing. Although language theorizing was dominated by the theme of divine revelation and concern for biblical exegesis, the natural basis of language was not totally abandoned. Ricobaldo of Ferrara, who believed in the separation of language capacities and languages, was supported in this belief by witnessing a miracle in 1293. When a deaf mute acquired hearing and speech after praying at the tomb of St. Anthony of Padua, he could repeat what was said to him but was unable to understand it. This was said to prove that language capacity was God-given, but that the knowledge of a particular language had to be learned.

Later Renaissance churchmen, such as Pietro Bembo (1470–1547), secretary to Pope Leo X, and Juan Luis Vives (1492–1540), maintained that language has a natural order with which no individual can tamper. Furthermore, these languages undergo changes with time, and the simplest languages are the oldest. Even the skeptic Montaigne (1533–1592) believed in the natural basis of language.

The English philosopher, essayist, and statesman Francis Bacon (1561–1626) approached the study of language as a multilevel process of communication, of which speech is only one of many possible manifestations. Discounting enquiry into the origins of names, Bacon nevertheless allows that names are “the vestiges of reason,” and he envisions a philosophical grammar based on a comparison of different idioms—a theory that presupposes the possibility of creating a language entirely on the basis of convention and artifice.


A The Cartesians

Marx (1967) noted that the separation between philosophy and science with respect to language began with Descartes (1596–1650). As long as philosophy and natural science were indistinguishable, the philosophic emphasis upon language as the expression of human reason tended to confine to philosophy the consideration of all language elements. However, Descartes drew a further distinction between language and the expression of emotions, which man shares with most animals, and articulation, which he shares with parrots and magpies.

Descartes did not write extensively about language, but his conception of how the mind is related to the body influenced much of the later speculation concerning language. His resolution of the mind-body problem in terms of two substances—“extended” (all objects of the physical world, hence body) and “unextended” (not localized in space, hence mind)—and their interaction at the pineal body, generated the dualistic theory. Thus, mind can be considered as a distinct entity, apart from the body.5


5Margaret Wilson, in a forthcoming book entitled Body and Mind (ed. R. W. Rieber, Academic Press, New York, in press), argues that an accurate understanding of Descartes’ position leads one to the conclusion that he was not a mind-body dualist in the strict sense of that term.

Certainly another tenet of Cartesian philosophy that affected conceptualizations of language was the postulation of innate ideas (e.g., God, self, conceptions of time, space, and motion).

Chomsky (1966) paraphrased Descartes to demonstrate Descartes’s belief that language is a species-specific capacity, a specific human ability that is independent of intelligence. And, of course, with innate thoughts common to all men, everyone has something to talk about:


It is a very remarkable fact that there are none so depraved and stupid, without even excepting idiots, that they cannot arrange different words together, forming of them a statement by which they make known their thoughts; while, on the other hand, there is no animal, however perfect and fortunately circumstanced it may be, which can do the same [p. 4].


In Descartes’s view, speech is not only the sign of thought, but proof of thought’s existence. Descartes’s remarks on language aimed to illustrate the distinctness of man as a thinking being and to establish the exemption of res cogitans from the mechanical laws regulating the extended world.

Despite Descartes’s specification of speech as a test for humanity, it fell to Geraud de Cordemoy, in his Discours physique de la parole (1668), to offer a Cartesian analysis of human language in depth. Gaining something of the status of Cartesian orthodoxy despite various divergent expositions and conclusions, Cordemoy’s works attempted to establish the congruity of the Cartesian system with Christian dogma. In Cordemoy’s belief, the surest sign of thought’s presence is innovation—a process that displays both voice as it proceeds from the body and idea which emanates from the soul.


B Locke

Locke (1632–1704) rejected the Cartesian notion of innate ideas, reasserting the Aristotelian conception of mind as a tabula rasa. However, he did accept a form of dualism in the mind-body postulation and went on to problems of how the mind comes to perceive the world. Locke found the relationship between ideas and words to be so close that a consideration of language became a necessary preliminary to the contemplation of knowledge (Locke, 1690/1924). The first condition of speech is a natural aptitude of the organism—a condition augmented in man by an ability to “use these words as signs of internal conceptions, and to make them stand as marks for the ideas within his own mind” (Locke, 1690). The use of general terms to mark multitudes of individual experiences refines language and renders it manageable. Language arose out of the need to communicate, through external and sensible signs, ideas that are invisible. For Locke, there is no natural connection between particular articulate sounds and particular ideas—a view that he supports by noting that men do speak different languages, and, even in a common language, particular words possess various significances for different men.

Locke’s theory posits that, if the human faculty for articulate expression is natural, the invention of names is conventional and arbitrary. Words originally were particular and were used to indicate individuals, only signifying notions of sensible things. General terms were gradually created to correspond to general ideas, and words which had their origin in sensible ideas were, by analogy and metaphor, transferred to spiritual notions.

Locke’s influence on Condillac precipitated certain transformations in Locke’s theory. Condillac “radicalized” Locke into a more consistent form of genetic sensationalism, one of the results of which was that the existence of human language as a complete entity awaiting man in the course of his development could not be taken for granted as it had been by Locke. Condillac, projecting Locke’s epistomology onto a historical screen, used Locke’s explanation of psychological development as a model for the historical progression of the race.


C Condillac

In his Essay on the Origin of Human Knowledge and Treatise on the Sensation, Condillac (1715–1780) tries to show that all supposedly independent reflections are derivable as compositions from the data of sense—a view that is at odds with Locke’s concession that not all experience is of a sensuous type. Ideas, for Condillac, are formed by a prereflective process or association requiring the use of signs. The reason that our attention focuses first on certain selected perceptions is that those perceptions are associated with our wants, all of which are interdependent and related. Thus, the connection of wants and desires produces association of ideas. But the mechanism of liaison—the “real cause of the progress of the imagination, contemplation, and memory”—is the use of signs that reinforce and preserve the association. These signs are the necessary precedent to human language and to the operation of reflection, because it is only at this point that the mind becomes aware of the complexity of its own operations.

Reflection and language reciprocally influence each other, leading to further progression of each and the emergence of more advanced mental faculties. In this schematism Condillac claimed to have given empiricism a more thoroughgoing and consistent rationale than had been accomplished by Locke.

According to Condillac’s theory, there is only one method, and that is the method of analysis. All thought consists in analyzing complex knowledge and extracting its simple elements and the relations between those elements. This seemingly paradoxical theory implies that what is unknown must be contained in what is known. Condillac’s theory is not altogether paradoxical, however; it rests on his conception of science and of the processes of logic. We find what we do not know in what we do know, for the unknown is the known, because it is the same thing as the known. To proceed from the known to the unknown is therefore to go from the same to the same. Thought is merely a progress of expression.

For Condillac, a science is nothing more than a well-constructed language. In order for such a language to be useful, it must be simple, its signs must be precisely determined and defined, and the language must be formed in accord with the laws of analogy. “The whole art of reasoning, like the whole art of speaking, may be reduced to analogy”6 (Condillac, 1746).


6Humboldt’s (1972) contribution stressed the biological basis of language, but with an emphasis upon universality of behavior rather than individual differences (see Stam, 1977).

The first language must have been a kind of chant, with violent inflections accompanying the action of the body. At first, language consisted only of interjections or cries in various notes according to the feelings being expressed. In the beginning, there were only the names of things; the first verbs expressed passive states of mind only. Like Locke, Condillac asserts that words expressing abstract or spiritual ideas originated in sensible ideas.

For Condillac language is not a purely arbitrary institution. The natural movements of the body provide the elements of the language of action, and the cry of passion provides the rudiments of speech. Man, impelled by need, speaks before he has willed to speak. Convention, therefore, only perfects and extends what nature has begun. Condillac believed that the elements of the language of action (i.e., the organs) were born with man. In this sense he believed that there was an innate language, but he strongly opposed the notion of innate ideas. Condillac (1809) puts the matter thus: “The language which I call innate is a language we have not learned, because it is the natural and immediate effect of our conversation. It says at once all we feel; it is therefore not an analytical method… it therefore affords no ideas.”


D Leibnitz

Leibnitz (1646–1716) maintains that words, originally, did not refer to individuals. For him, general terms would necessarily have been the first exponents of language, since it is as natural to employ general terms as it is to observe resemblances among things (Leibnitz, 1916). Moreover, Leibnitz accepts the theory of the arbitrary origin of speech only with reservation. He does maintain that some reason exists for words being what they are. He nevertheless admits the possibility that some languages are “artificial, dependent on choice, and entirely arbitrary.”

Leibnitz envisioned a “caracteristique universelle” that would be a philosophical language analogous to the language of mathematics—a proposition that would call for a succinct determination of all elementary forms and a clear delineation of all the possible combinations of these rudimentary concepts. To these simple concepts and their combinations, absolute values would be applied, thus rendering a language of precise expression.


E John Horne Tooke

Charles de Brosses and Antoine Court de Gebelin proposed that all vowels are interchangeable in matters of derivation; all labials are likewise similar, and so forth. Both men wrote voluminously on etymology, rendering up ultimately one original and sparsely worded language. De Brosses, the first to theorize that fetichisme was an important phase of pagan religion, hypothesized that the original language was formed as it had perforce to be formed under the influence of climate and the nature of speech organs. The differentiations of this langue primordiale owed their appearance to the changes in the vocal organs themselves and in the various climates into which speaking peoples wandered. Numerous writers took up the banner of de Brosses in France and in Germany, expanding particularly on language’s accountability to climate. John Horne Tooke, in his EIIEA IITEPOENTA (Diversions of Purley, 1798), put forth a compilation of disquisitions on the importance of etymologies and innumerable derivations of individual words. Tooke believed that all linguistic progress had consisted of a tendency toward increased efficiency and atrophy of unnecessary parts. He also held that all parts of speech could be derived from original nouns and verbs. An extensive discussion of Tooke’s theory of language can be found in Aarsleff (1967).


E Nineteenth-Century Romantic Views

Comparative philology and the physiological theory of natural signs have engendered renewed interest in the study of language and its origins. The progress of these two theories has illustrated the inadequacy of eighteenth-century views.

The science of language delineated by Leibnitz led, by 1787, to the assertion of relationship among Sanskrit, Greek, and Latin by William Jones. In 1808, Frederick Schlegl, applying the comparative method, incorporated the languages of India, Persia, Greece, Italy, and Germany into the single category of Indo-Germanic languages. Francis Bopp, in 1816, published System of conjugation of the Sanscrit tongue, compared with that of the Greek, Latin, Persian, and German, a work identified as the first truly scientific comparison established between the grammars of the Indo-European languages. William Humboldt, Jacob Grimm, and Eugene Burnouf (Studies on the Ancient Language of Persia) completed the foundation of an experimental science of language, resulting in a genealogical classification of languages. The affiliation of languages being established, attention was turned to derivation—a process that was shown to be subject to definite and recognizable laws. By showing that languages are modified according to inevitable laws, comparative philology established that language is a natural product, subject to the laws of life.


G Max Müller

Max Müller counts comparative philology among the natural sciences. Language has had a development rather than a history. “Although there is a continuous change in language, it is not in the power of any man either to produce it or to prevent it” (Müller, 1890).

Müller’s theory may be substantially represented in two statements. In the first place, language is a product of nature; and secondly, man speaks by an instinct consisting of two steps—the formation of ideas and the creation of words to express them. This second thesis rests on the reduction by philosophical analysis of a language or family of languages to 400 or 500 abstract, general roots. M. Michel Breal has proved that these roots, however, cannot be regarded as constitutive elements of a first language, but are rather the remains of former substantives—originally concrete words—that have taken an abstract meaning while passing through the form of the verb.

Müller objected to evolutionary theory on the somewhat dubious basis that, if man’s origins lie with some lower animal, it is futile to maintain man’s distinctness from lower animals. He dismissed the matter of evolutionary transition by affirming that language is unique to humans.

William Dwight Whitney (1827–1894) attacked Müller, asserting that the latter absurdly concluded that thought and language are identical. Whitney charged that the alleged correlation between thought and language is useless unless the terms are clearly defined. The type of thought involved must be determined—whether simple mental processes, rational thought, or some less conventional type of thought. Despite his objections to Müller, Whitney did not commit himself to Darwinism or to any theory of the origin of language. While maintaining that linguistic meaning is conventionally established, he did not provide an answer to how the conventions themselves were established. In the end, he felt, the evolutionist has no contribution to make to linguistic theory.


H Physiological Theory of Natural Signs

Physiology has explained the production and significance of natural signs. A gesture that expresses emotion, a sign, an expression, a facial change—each is the beginning of an action. If the face, for instance, by a particular contraction expresses a particular passion or appetite, it is because that contraction is precisely the mechanical condition necessary to satisfy that passion or appetite. This theory of Bell’s was accepted and expanded by many others during the nineteenth century (see Darwin, 1873).

In his Expression of the Emotions, Darwin accepts Bell’s principle that, because humans possessed no organs intended originally for expression, certain human movements became by long association signs of particular internal states. He goes on to account for the phenomena of expression through three principles: the principle of serviceable associative habits, the principle of antithesis, and the principle of involuntary—and to some extent nonhabitual—nervous actions.

According to the serviceable-habits principle, movements that are useful in satisfying a desire eventually emerge, after long association with the particular urging, as an independent reaction—although in a markedly less dramatic form. The somewhat hypothetical principle of antithesis provides that certain expressive movements have no other reason than an original and universal inclination to accompany a feeling with gestures contrary to those which would express an opposite feeling. The third principle—that of involuntary nervous action—is exemplified in the gestures of a furious man that may be attributed in part to an excess of nervous force and that often represent the action of striking.


I Darwinian Theory

The main discussion of language in the works of Darwin was in a chapter in The Descent of Man (1871), in which he compares the mental powers of man and the lower animals. Here, as elsewhere, he proposed to show the genealogical links between species without obliterating specific differences. Agreeing that “the habitual use of articulate language” is peculiar to humans, Darwin goes on to qualify the statement by noting that not all human language is articulate, as in cases of human fear, surprise, and so forth. Moreover, although certain lower animals are capable of reacting to articulate speech or even of producing it to a limited extent, man is differentiated by his “almost infinitely larger power of associating the most diversified sounds and ideas.”

To the extent that language is a differentia specifica, it is a difference of degree rather than of kind, and, as is the difficulty with all such gradualistic schemes, Darwin’s final problem was to define the prior cause. He concluded that a reciprocal influence must have been in force between the development of a more efficient brain and the development of more articulate speech. Darwin also thought that the voice was first used as a means to entice and to ward off competition, and from this additional link between animal expression and human language, Darwin inferred that articulate language was preceded by music. In supporting this belief, Darwin drew heavily on the works of Herbert Spencer according to whom all nuances of the voice—loudness, quality, timbre, pitch, interval, rate of variation—are “the physiological results of variations and feeling.”

Applications of the main outlines of Darwinian theory were soon made to the later and better known history of language. Sir Charles Lyell devoted a chapter of The Antiquity of Man to a demonstration of the law of gradual transmutation in the history of languages, and Ernst Haeckel reiterated these ideas. Frederic Bateman, who rejected evolution in Darwinism Tested by Language (1877), determined that material causes alone could explain neither linguistic competency nor speech failures, thus arguing the “immateriality of the faculty of speech.”


III Language and the Brain: The Brain's the Thing to Catch the Consciousness of the King

A group of eighteenth-century philosopher-psychologists known as associationists—named in accordance with their prolific writing about the “association of ideas,” a phrase popularized by John Locke, and as a testimonial to their interest in the question of how simple ideas go together to form complex ones—gravitated in their studies toward the problem of how individuals learn. Their theories, with the exception of Locke’s, attempted to integrate mind and body into one interrelated system. Such men as David Hartley (1749) and Erasmus Darwin (1796/1974) were extremely interested in speech and language, as well as in the normal and abnormal development of speech and language in the child.

The associationists described mental processes in terms of analysis, in light of the law of congruity. By this law, the basis of association was the observation that two objects, when they are perceived or thought of simultaneously or in close succession, become associated or linked together.

Hartley indicated that sensations (internal feelings stimulated by external events) are associated with simple brain states (vibrations), and ideas (internal feelings other than sensations) are also related to simple brain states. It was theorized that these bonds tie with the simple states into complex compounds. In terms of understanding language, Hartley believed that we arrive at an understanding of one another through the power of association, a process whereby simple sounds are associated into a whole (i.e., words, sentences, and so on). Hartley, who wrote about auditory images in relation to the development of speech and language in the child, believed that children learn to speak by repeating the sounds that stimulate the organism to respond. Speech disorders were interpreted in similar fashion as in the case of stuttering which, according to Hartley, develops from fear, eagerness, or a violent passion that prevents the child from using his speech mechanism correctly. The resulting confusion disrupts the vibrations traveling via neural pathways to the peripheral speech mechanism, thereby causing the individual to reiterate until he is successful. Hartley pointed out, however, that this problem would generally not develop until the child is of an age to distinguish right from wrong in the pronunciation of speech sounds. Hartley also felt that stuttering may develop from a “defect of memory from passion” and, in some cases, that it can be learned by imitation. He went on to point out that stuttering tends to spread or generalize to other words or situations. It is of interest to note that this basic phenomenon is still being explored by verbal learning theorists interested in the problem of stuttering. As Brett (1921) points out, Hartley had a strong influence on later scientists who studied language and its disorders.

Erasmus Darwin (1794/1974) was another associationist who was interested in language and its disorders. He believed that motions affecting the body might result from the following: irritations excited by external factors; sensation aroused by pleasure or pain; volition aroused by desire or aversion; or associations that could be linked with other movements. He interpreted all disorders in terms of one or another of these processes and based his classification of diseases upon this frame of reference. Darwin’s hope was that his classification would present a better understanding of the nature of illness or disease. Greatly influenced by Hartley, Darwin classified the problem of stuttering as a disease of volition, developing his theory around the idea that when the stutterer is very much preoccupied with an idea, the corresponding fear of failure is so great that the associations of the muscular motions of articulation become impaired. The stutterer then attempts in vain to gain voluntary control of these broken associations, resulting in a stuttering block that may then cause “various distortions of countenance.”

The latter part of the eighteenth century and the early part of the nineteenth century saw the continuing integration of the findings of abnormal psychology with those of general psychology; in other words, the ancient relationship between physiology and pathology was now being applied to the study of the mind. This set the stage for the new “mental physiology” of the late nineteenth century. In the work of Spurtzheim and Combe, phrenology, too, became the model for the normal as well as the abnormal. These systems amount to what we might call a “divorce of convenience” or methodological monism; they deny neither mind nor body, but are centered on one or the other. Often pursued with lack of perspective, they prepared the way for the more radical monisms of extreme idealism and ultramaterialism.

The eighteenth-century faculty psychologists had placed their emphasis on the universality of the faculties operating on the human mind. This theme harmonized well with the drive of that age toward centralization and large-scale social and political structures which sought validity in a scientific notion of the “common man” and his capacities. Toward the end of the century, an increased interest in the individual became characteristic of a new philosophy—romanticism. A similar shift of interest took place in psychology as the study of faculties deemphasized what was common to all men and centered on the characteristics unique to each. An early prominent manifestation of this tendency was the new doctrine of phrenology instituted by Gall.

Gall’s system postulated that localized physiological functions of the brain were responsible for the psychological strengths and weaknesses of the individual. These functions affected the growth of the skull and could be determined from a careful inventory of the skull’s shape. Contemporary with Gall, Cabanis was doing much anatomical work in France to foster the notion of the brain as the organ of thought, from a materialist standpont. Although not materialistic in a strict sense, phrenology obviously had a similar thrust deriving individual psychology from primarily physiological factors. What had formerly been a metaphysical category (i.e., faculty) was now an area of the brain. Phrenology was carried on after Gall’s death by his colleague, Spurtzheim, by the brothers Combe in Edinburgh, and by Charles Caldwell and the Fowlers in the United States. Once Kant had raised psychology to a supreme position among the intellectual activities of man, subsequent psychological theories tended to invade every area of life with results that were often bizarre, but also often fruitful. Phrenology offered results of each variety.

As was bound to happen, phrenologists eventually applied themselves to the study of language and language disturbances, and there occurred almost unnoticed a “paradigm drift” of great importance. No longer was the focus on the static concept of pathology of the peripheral speech organ, as in Morgagni (1769); now we find the more dynamic concept of a process instituted by the brain, depending on a language faculty in the brain, and owing its weaknesses to an inadequate faculty of the brain.

Ironically, the experimental psychophysiology that stood diametrically opposed to Gall’s conception of the functions of the brain and that reverted to the psychological tradition that he opposed derived its belief in cerebral localization from phrenology. Ferrier, in formulating his view of cerebral localization derived in part from phrenology, used three sources: Broca, Fritsch and Hitzig, and Hughlings Jackson. The views of Broca and Jackson, while not adhered to strictly by Ferrier, grew historically out of phrenology.

Broca’s localization of a center for “the faculty of articulate language” was the first localization of a function in the hemisphere to meet with general acceptance from orthodox scientists. Even though Broca did not originate the modern doctrine of cerebral localization, it should be stressed that Broca was the first to confirm this long-suspected localization and to clarify it with clearcut pathological evidence—although the quality of his original evidence was dubious. What Broca did contribute was a demonstration of this localization at a time when the scientific community was at last prepared to take the issue seriously.

By way of background to Broca’s “discovery” and his first case, it should be noted that observations on diseases affecting speech were made as early as the Hippocratic corpus (ca. 400 B.c.), and descriptions of speech pathology are scattered throughout the history of medicine since that time. Accurate descriptions of motor aphasia were made at least as early as the end of the seventeenth century (see Benton & Joynt, 1960), but no important ideas about localization of the lesion had been advanced prior to 1800. Gall is usually credited with “the first complete description of aphasia due to a wound of the brain”—a claim based on the case of a young man who, as a result of a foil wound, was bereft of his memory of names.

While acknowledging that Gall did provide early descriptions of the symptoms of motor aphasia, it should be realized that his conception of the language faculty was hardly adequate from a contemporary point of view. He segregated apparent ability to understand questions from ability to speak voluntarily; he noted that ability to speak could be impaired while ability to move the tongue and pronounce isolated words remained intact; and he observed that ability to express ideas by gestures and to identify objects could remain intact while various modes of more formal expression are impaired.

Broca discussed in detail whether speech is an intellectual or motor function, and—though he considered the question an open one—he inclined to the former view. He believed that the pathological anatomy of aphemia7 strongly supported the view that speech is an intellectual function. Two prevailing dogmas prevented Broca from regarding aphasia as a motor disturbance. While supporting cerebral localization, he could not believe that the cerebral convolutions were involved in motion; he considered those organs restricted to intellectual functions.


7Broca used the term aphemia for aphasia.

Broca had no doubt that speech was a separate faculty, the apparent discreteness of which rendered it ideal for testing the question of cerebral localization. In a report to the Societe Anatomique de Paris dealing with the case of a patient, “Tan,” Broca’s description provided excellent data for consideration of the problems of the clinico-pathological method. The patient’s history of aphemia, complicated by numerous progressive conditions, would disqualify him from modern clinico-pathological studies, but Broca was prepared to infer at autopsy that the lesion began at the third left frontal convolution—an inference he made in spite of extensive damage throughout the entire hemisphere. Broca’s inference was later considered highly speculative.

The same year, Broca presented a second case, basing his conclusions on a strictly limited lesion without complications. By 1863 Broca and his colleagues had collected 20 cases showing some pathological change in the left half of the brain, 19 of them in the third frontal convolution. No exact location of the cortical center was given.

Broca’s major contribution was to establish that pathological data support the belief in some form of localized brain function. Hughlings Jackson recognized the impact of Broca’s work and agreed with Broca that “Broca’s area” was the part of the brain most often damaged in patients suffering from aphasia. However, he pointed out the danger of the trend of claiming exact localized centers. Jackson’s own words described this best: “To locate the damage which destroys speech and to locate speech are two different things.”

Working in the tradition of Jackson an early twentieth-century Czechoslovakian Arnold Pick, believed as did Jackson in the necessity of total cortical integration for the production of language [see Jason Brown’s (1973) translation of one of Pick’s important works].

Perhaps the single most important contribution to the study of language and brain mechanism was made in the work of Kurt Goldstein (1948). Goldstein, using concepts based upon Gestalt psychology, believed that “to every mental performance, there corresponds a dynamic process which concerns the entire cortex. The function of a specific region is characterized by the influence which the particular structure of that region exerts on the total process.”

Current work in the neuropsychology of language continues to explore such problems as lateralization of brain function and related problems—see Rieber, The Neuropsychology of Language (1976), and Chapter 14 in this volume. It is important to note that Marshall, writing in 1977, specifies the goal of neurolinguistic research in a way not much different than those authors cited above. This goal is “to understand the form of representation of language in the human brain.” Marshall goes on to say that:


An adequate theory might be expected to pair an information processing amount of psycholinguistic functions with a detailed statement of the physiological realization of those functions in terms of neuronal circuitry (and whatever non-neural principles of electrochemical pattern formation that may be found appropriate to the description of central nervous system states) (Morton & Marshall, 1977, p. 127).



IV Communication and its Pathology: Can Humpty Dumpty Be Put Back Together Again?

The pathology of speech and language has two important functions. First, it is important to the psycholinguist who is concerned with setting up and validating a fruitful theory of language and thought. Second, it specifies boundary conditions that may impose constraints on the form of both competency and performance and their mode of interaction.8


8Bever (1975) argues against the use of pathological data for the purpose of gaining knowledge about the normal process of language development. His polemical argument fails to appreciate that normal and abnormal communication are two sides of the same coin. Only an understanding of both facets facilitates understanding of the whole. This position is supported by Furth (1975), Morton and Marshall (1977), and others.

The state of the congenitally deaf is particularly interesting. A congenitally deaf person does not learn to speak by the processes available to normal children. It is necessary to ask what is the nature of the defect that leads to this state of affairs and what, if anything, can be done to remedy it. These questions, significant in the seventeenth and eighteenth centuries, continue to be relevant even today. The answer to the first question seems rather obvious: the congenitally deaf person does not learn to speak because he cannot hear the language being spoken around him. In the period under consideration, however, it is clear from the arguments that were advanced that this answer was not at all obvious to the majority of academicians. The solution that is obvious to us today contradicted explicit statements on the subject by Aristotle, whose influence will be briefly discussed shortly.

The answer to the second question is still interesting today because the question itself is still relevant. For the psycholinguist, the implications of any specific answers may be far-reaching with regard to the deaf person’s own remedy (i.e., a sign language).


A The Context of the Period

The two leading figures of this period were Francis Bacon(1561–1626), whose major works The Advancement of Learning (1605) and De Augmentis Scientarium (1622–1623) had a great influence on all the authors discussed here; and Rene Descartes (1596–1650), who is mentioned with suspicious infrequency but whose Discours de la Methode (1637) and Meditationes de Prima Philosophia (1640) were surely known in England.

Although there is no explicit reference anywhere, there is evidence for the influence of the Port Royal logic and grammar in England at this time. Wilkins in his Essay (1668) establishes a rather unusual system for the parts of speech in which lexical items are divided into “integrals” and “particles.”The former category includes only the noun (i.e., substantive and adjective) and the “adverb derived.” The latter category includes the verb and everything else (Wilkins, 1668, p. 298). On the verb, Wilkins (1668, p. 303) says that it “is really no other than an adjective, and the copula sum affixed to it or contained in it.”

Funke (1965, p. 83) considers that “[this] point of view seems quite unique, and among those authorities whom Wilkins mentions we find it nowhere.” While this point may be true, Wilkins may have been influenced by Dalgarno (1661, pp. 63–64), who had presented a similar scheme. The scheme becomes even less unique when we note that it can also be found in the Port Royal Grammar of 1660. Kenelm Digby, who was a follower of Descartes and a founder and member of the Royal Society, provides a link with Cartesian philosophy that needs further investigation.


1 Applied Psycholinguistics at the Royal Society

The rise of the experimental sciences was one of the major events of the period, clearly marking it off from the Middle Ages. The universities, as institutions, opposed any backsliding from the prevailing respect for Aristotle and his commentators. This led indirectly to the formation of the great scientific societies where academicians and amateurs alike could carry out experiments and discuss their results with people of like mind. It is surely no coincidence that two of the many authors to be discussed here, Holder and Wallis, were members of the Royal Society and another, Dalgarno, was closely associated with its founder-members. The interest in experiments extended to the attempt to teach articulation and lipreading to a deaf-mute. Holder and Wallis both published accounts of their work with the deaf in the early numbers of the Philosophical Transactions of the Royal Society, which first appeared in 1665.

Interest in linguistics and languages grew rapidly in the seventeenth century. The abstract study of grammar was taken up again where the medieval philosophers had left off. On the one hand, it produced such works as the Port Royal grammar. On the other hand, it attempted to design a universal philosophical language to replace Latin and to reflect more closely the “true” structure of the world. The information explosion and the need to communicate quickly and precisely on scientific topics were probably an important spur. The skepticism about language in its role as a deceiver can be traced directly to the works of Bacon.

Large polyglot dictionaries began to appear in the sixteenth century, containing usually five or six European languages. At the same time, grammars and tutors were written in English for such foreign languages as Dutch, French, Italian (1550), and Spanish for publication in England. Grammars of the vernacular also appeared that explicitly rejected the Latin model, such as Wallis’s grammar (1653) (see Kemp, 1972). The modern science of phonetics can certainly trace its origins directly back to this period, and no doubt some of the trend systematization was a result of the study of new languages.

Moves toward spelling reform (by Bullokar, Gil, Hart, and Smith in England), which should be associated with such diverse events as the invention of printing and the need for a standard language consequent upon the rise of the national states, led to important work on phonetics and pronunciation. This was continued in the seventeenth century, when more works on general phonetics—such as those by Wallis (1653), Wilkins (1668), and Lodwick—and works on phonetics in the service of the deaf and dumb—such as those by Bonet, Holder, and Amman9—began to appear. Other books are those by Cordemoy (1668) and van Helmont (1667), but these do not really achieve as much as they claim. At this period, a rough test of the quality of a phonetician can be made by examining how he understands the nature of the voicing contrast (insofar as it is understood, even today), the function of the velum, and whether he notices the existence of, and correctly describes, [η], the velar nasal.


9See reprint in English translation of this book (Amman, 1965) with an introduction by R. W. Rieber.

An exhaustive study of phonetics for this period is not possible here, but some information can be found in Abercrombie, Dobson, (1946), and Griffith (1953).

There are certainly other factors that should be considered, such as the growing interest in educational reform, and the progress made in medicine typified by Harvey’s Exercitatio anatomica de motu cordis et sanguinis in animalibus (1628). Harvey was a student of Fabricius, professor of anatomy at Padua. The value of experiment and of the reexamination of old medical dogmas was first grasped in Italy, and from there comes the earliest note on the educability of the deaf. Above all, it is impossible to exaggerate the curiosity of men who were freeing themselves to look at anything whatsoever that the exercise of observation, reason, and interaction might serve to illuminate or render useful. There can be no doubt that this attitude benefited at least a few deaf individuals and led utlimately to the systematic institutional training that gradually developed during the eighteenth and nineteenth centuries.


B The Teaching of Speech and Language to the Deaf


Why is it that of all the senses hearing is most liable to be defective from birth? Now language, which is a kind of voice, seems to be very easily destroyed and to be very difficult to perfect; this is indicated by the fact that we are dumb for a long time after our birth, for at first we simply do not talk at all and then at length begin only to lisp. And because language is easily destroyed, and language (being a kind of voice) and hearing both have the same source, hearing is, as it were, per accidens, thought not per se, the most easily destroyed of the senses (Aristotle, Problemata XI, 1).


This short and ambiguous statement is essential to an understanding of much of the seventeenth-century discussion on the deaf. Even though it may seem superfluous nowadays, it sums up almost universally accepted beliefs at a time when Aristotle’s word was law. Nobody questioned Aristotle and, because he said that the deaf could never speak or learn language, nobody tried to teach them. Because it was believed that speech was a manifestation of reason, it followed that the deaf were considered to have no ability to reason and were assigned the status of idiots.

It was not realized that the congenitally deaf person could, in most cases, not speak simply because he could not hear what people around him were saying. The chain of causation had been wrongly apprehended. If any attempts at alleviation were made, Aristotle’s point of view prevailed.

The earliest major policy statement that ran counter to Aristotle’s opinion and also came from a respected and famous authority is to be found in Cardano’s Paraliopomena de humanis civilibus successionibus, Lib. III, Cap. VIII, entitled “De surdo et muta literas edocto,” where it is stated that the deaf can learn to hear by reading and to speak by writing. In another work, De utilitate ex adversis capienda, Lib. II, Cap. VII, “Desurditate” (Cardan Tom. II, pp. 73–76), Candano describes three classes of deaf people and suggests that they should be taught to read and write to alleviate their misery. There is no mention of Aristotle. There is no attempt to validate his position apart from a reference to a story of this having already been done successfully. However, Cardano (1501–1576) was a widely read and influential sixteenth-century authority.

The first moderately well-substantiated report of the actual teaching of deaf-mutes comes from Pedro de Ponce of Spain, who died in 1584, and in a book by Francisco de Valles, which appeared in 1587. Both of these works represent an advance on Cardano’s suggestions, for the students are taught to articulate. It is not known whether Ponce wrote anything on his method, but it is most likely that it did lead to the first book on the teaching of the deaf, written by Juan Pablo Bonet and published in Madrid in 1620. It does not appear that this book was known in England. However, Kenelm Digby (1603–1665) seems to have witnessed the results of Bonet’s labors, probably when he visited Spain in 1622.

It had become clear that the deaf could be taught to speak. The Spanish were successful in their attempts, and the English, particularly John Bulwer, were having an equal amount of good fortune. Nothing is known of Bulwer, except that he was a physician and the author of several books, two of which were published in 1648: Chirologia: or the Naturall Language of the Hand and Philocophus: or the deafe and Dumbe Man’s Friend. Bulwer should be considered the originator of the art of instructing the deaf and dumb in England. However original his work may have been, he was acquainted with some of the research done by the Spanish Benedictine monks Pedro Ponce and Juan Pablo Bonet. He had certainly heard of the case, reported from Spain by Sir Kenelm Digby, of the young boy who was taught to hear, not by listening, but by watching. The second half of his book consists of an analysis of Digby’s story.

Bulwer felt that sign language was an efficient means of communication because the hand has a “discoursing facultie” that gave the deaf and dumb the ability to communicate. They can argue rhetorically by using signs. It was clear to him that signs were a perfectly adequate form of communication.

The first 13 chapters of Philocophus deal with articulation, interspersed with some rather weak philosophizing on the connection between voluntary actions and motion. Bulwer’s knowledge of phonetics was quite limited. Some of the chapter headings give the direction of his point of view: “Of the convenience and excellent situation of the Mouth for the more visible appearance and manifestation of Speech”; “That Words are nothing else but Motion”; “That the formes of Letters, and so consequently of Words, may be punctually observed and took notice of; “That the motions of the parts of the mouth in Speech are so remarkable, that some have (not without success) attempted to imitate them by mathematicall motions”; and finally, the conclusion: “That Articulate Speech doth not necessarily require the audible sound of the voyce, but may consist without it, and so consequently be seen as well as heard.” These titles outline Bulwer’s argument on the feasibility of lipreading.

Voice production is explained by analogy with a pipe and he attempts to explain the distinction between, for instance, [p], [b], and [m] by means of varying degrees of impulsion of the air.

One other statement in the first part of Bulwer’s book is of interest:


Many of the learned are of opinion, and persuaded in thier judgments, that the imitation of the motions of our speech may be effected by insensible creatures; if a Dextrous man would employ his time in contriving and making such an instrument to express those different sounds; ___ not having more than seven substantiall Differences; besides, the Vowells (as some who have carefully noted them doe affirme) it would peradventure be no hard matter to compose such an Engine.


Compare Cordemoy, writing in 1668: “I conceive likewise, as I have already said, that Art may go so far as to frame an Engine, that shall articulate words like those, which I pronounce; but then I conceive at the same, that it would only pronounce those, that were design’d it should pronounce, and that it would always pronounce them in the same order.” The idea of a machine was prominent in certain parts of Cartesian philosophy and perhaps this was Bulwer’s source.10 It may also have been taken from Baptista Porta whom he mentioned in this connection.


10See John Bulwer, Chirologia: or the Natural Language of the Hand (London, 1644), with an introduction by H. R. Gillis; reprinted in Language, Man, and Society Series (ed. R. W. Rieber, A.M.S. Press, 1975).

Having once established in this way that lipreading is a theoretical possibility and having given various anecdotes about people who were able to lipread, Bulwer presents Digby’s story and carefully analyzes it.

Bulwer understood that speech represents thought and that writing represents speech. He indicated that a deaf person could not learn to speak because he could never imitate or understand his interlocutors. Substantiation for his case came from the fact that people who became deaf from illness did not as a consequence become mute and those that became mute from illness did not grow deaf.

He further argued against a “natural” theory of language because the congenitally deaf cannot speak at all. It was not conceivable to Bulwer that this alleged natural language was merely being suppressed. Man is made to learn to speak, much as he learns any of the arts and sciences. Wilkins even claimed in 1641 that man is equally disposed to learn any language in which he may be instructed. The manner in which children acquire language was a source of academic fascination for Bulwer. He could only conceive that children learned to speak by imitation yet also noted the weakness of such a theory.

Bulwer’s books were, on the whole, discursive, derivative, and not necessarily consistent, yet they must have stimulated interest in England. His work is also noteworthy for the fact that he recommended the establishment of academies for the deaf. It contains a clear rejection of Aristotle’s views and recommends lipreading as the remedy for the disability of the deaf-mute.

John Wallis was a mathematician and cryptographer; he invented the word “interpolation” in mathematics and the symbol ∞ for infinity. He was also a founder-member of the Royal Society and the author of the first grammar of the English language that consciously departed from Latin models. Prefixed to this grammar there is a Tractatus prooemialis loquela, sine literarum omnium formatione et genuino sono (Wallis, 1653, pp. 1–37), which he incorrectly claims is the first general treatise on the formation of spoken sounds. Wallis did not write a book on the teaching of the deaf, but refers back to this treatise in subsequent letters. It is, therefore, worth examining—at least his treatment of consonants—because he was certainly one of the first in England to achieve substantial results.

Wallis identified [η], correctly describes it, and gives a number of minimal contrasts with [n]. He correctly analyzes [∫], [t∫], and [dy̆] as composite sounds, but incorrectly describes them as [sy], [ty], and [dj], respectively. He was corrected by Amman, an important teacher of the deaf, in a letter prefixed to his Dissertation on Speech, first printed in 1700 in Amsterdam.

Wallis reported on his efforts at teaching the deaf and dumb to speak in three letters: to Boyle (1670), to Brouncker (1678), and to Beverly (1698). In the first of these letters, actually written in March of 1661, Wallis describes his experiences in teaching Daniel Whaley to speak. Whaley, however, was not congenitally deaf; he had suffered an accident at age 5 that cost him his ability to hear and, consequently, his ability to speak. He lost his speech gradually over a period of 6 months. Wallis was affirmed in his belief that the ability to speak followed the ability to hear. The loss of the latter then led to the loss of the former. Speech was not dissipated because of some inability of the organs of speech to produce sounds (i.e., Whaley’s muteness was not physical). Thus, in one sense, Wallis had an ideal subject for experiment, because it was known that he was not congenitally dumb. However, the boy was in no sense a tabula rasa: by the age of 5 he spoke quite well. Because it is not impossible that his lack of speech did not indicate that he had “forgotten” his language, Wallis’s success with Daniel Whaley was by no means a demonstration that he had succeeded in the second part of his task, namely, that of teaching him to understand a language. Wallis himself understood this; the ability to speak does not necessarily signal the ability to understand. A parrot can imitate but that is no indication that it comprehends.

He first discusses the difficulties of teaching “Understanding” (which appears to include syntax and morphology) and compares the difficulties of first- and second-language learning. His opinions are surprising, because he championed the liberation of the grammar of the vernacular from that of Latin. He felt that languages did not differ very much. Because of that, in second-language learning the teacher could use the mother tongue to explain problems in the target language. But because at some level, languages are relatively the same, the student already knows much of what he needs to learn. Nor will those universal aspects of language need to be taught in first-language learning. Deafness, however, makes this latter task more difficult to achieve. Wallis’s discussion clearly reflects contemporary discussions of universal grammar.

There still remained the problem of speaking, i.e., the description of articulation. How could one teach sounds when the only language available was signing? Wallis believed that the organs of speech could be taught the proper places and manners of articulation even though these could not be seen or heard. He erred, however, by not discriminating between the congenitally deaf and those who become deaf at a later age. The latter retain their language and ability to speak. Cardano and Bulwer knew this; Wallis did not.

In De Loquela (1653), Wallis puts forth his methodology. By using signs, he sought to make the deaf student understand how to use the speech organs to produce sounds. If the student proceeded correctly, he would be commended; if he went about it incorrectly, he would be shown the right way to do it. Wallis was skeptical about lipreading. He believed it was necessary to master oral language first before this skill could be adequately taught. With this knowledge, linguistic redundancy and the linguistic context would facilitate learning to read lips.

After 2 months, Whaley had progressed so far that Wallis (1653) could claim: “There is hardly any Word, which (with Deliberation) he cannot speak [p. 40].” He was presented before the Royal Society in May of 1662 and performed much to the credit of his tutor.

The second letter (Wallis, 1678) is mainly an attempt to dismiss William Holder’s priority claim, which will be discussed later. It also contains some of Wallis’s most impressive observations with regard to Wilkins’s discussion in his Essay (Wilkins, 1668). Wallis disagrees with Wilkins’s treatment of the voiced-voiceless opposition, in a passage that foreshadows the clear recognition of suprasegmentals. Wilkins had treated whispering as a different kind of articulation, but Wallis ascribes it to the domain of “the whole Tenor of Speech.” Included in that category are tone, time, timbre, and pitch. The difference between normal talking and whispering, then, is one of stridence not articulation. There is no need to use different phonetic symbols to characterize the two modes of speech. “Much less is this (as he makes it) the difference between V, F, or D, T, or B, P, &c. that the one is (in this Sense) Sonorous, the other Mute. For we may whisper the words, Ved, Bed, without saying Fet, Pet (Wallis, 1678, p. 18).”This is a very sound observation, but he still maintained one mistaken idea—that the difference between F and V lies “[not in the Lips, nor in the Larynx, but] in the Nostrils.”

Wallis then goes on to describe what is characterized today as a difference between distinctive and nondistinctive features. He claims that Wilkins identified sounds using all the features available, not just the ones essential to the designation. With his background in mathematics, Wallis was accustomed to using only those features which were absolutely necessary to form definitions. It was the late nineteenth century before such an examination was tried again. This was probably a consequence of the fact that the study of language slipped out of the grasp of mathematicians and philosophers and into that of those interested in the history of man.

Wallis’s third letter (Wallis, 1698) mentions Alexander Popham, the pupil who had occasioned the dispute with Holder. Popham had been Wallis’s student about 35 years before and had learned to speak distinctly and understand a language (Wallis feared that Popham may have lost his new ability to speak, however). He also noted that there were some deaf persons whom he did not teach to speak, only to understand and to write. This decline in ambition is due in part to disillusionment or skepticism. At this point Wallis felt that one needs to hear himself speak in order to fully appreciate the beauty of the language he may produce.

As for writing, Wallis felt that this was just as necessary an ability as speaking. He suggests that the pupil should learn a finger alphabet [these were already known at that time (Wilkins, 1641, p. 59) describes a simple one] and then be taught as any child is taught his first language. He did note one difference, however: children learn sounds by the ear but deaf people learn to sign by the eye. But both of these equally signify the same things or motions and are equally arbitrary. He closes his letter with word lists as an aid to teaching English grammar.

Wallis’s importance here is less as a creative phonetician than as a teacher with practical experience. He explained clearly, if in less detail than one would wish for and expect from an experimental scientist, what his aims and methods were. There is little other evidence that is so valuable (Bonet may provide some) because in England only William Holder had any practical experience and he was interested only in explaining the teaching of articulation.

William Holder was an English phonetician, music theorist, composer, mathematician, and divine. Holder was born in Nottinghamshire in 1616. Matriculating as a scholar of Pembroke Hall, Cambridge, on July 4, 1633, Holder was elected a fellow of his college and received the M.A. in 1640. About 1642 he became rector of Bletchington, Oxfordshire, and on March 21, 1643 was incorporated M.A. at Oxford. Collated by Bishop Matthew Wren to the third prebendal stall in Ely Cathedral on June 25, 1652, Holder was not actually installed until September 1660 due to the policies of the Cromwell Protectorate. In that same year of the Restoration, he received the Doctor of Divinity degree from Oxford, and on January 27, 1662 was presented by Bishop Wren to the rectory of Northwold in Norfolk and to that of Tidd St. Giles, Isle of Ely.

On May 20, 1663, Holder was elected Fellow of the Royal Society and in May of 1668 published “An Experiment Concerning Deafness” in the Philosophical Transactions (3, 665–668). Here Holder described the method he had employed in teaching the deaf Alexander Popham to speak. Unfortunately Popham later relapsed into dumbness and was subsequently instructed by Dr. John Wallis whom we have already discussed.

The dates are important, for what was at stake was the honor of having been the first man in England to teach a deaf person to speak. There was no denying that Wallis had been successful with Daniel Whaley in the early 1660s. As noted, Wallis exhibited Whaley before Charles II, Prince Rupert, and the Royal Society. But when Popham afterwards came to him, Wallis belittled Holder’s prior claim. Holder defended himself in A Supplement to the Philosophical Transaction of July 1670, with Some Reflexions on Dr. John Wallis, his Letter there Inserted (London, 1678), only to be counterattacked by Wallis in A Defense of the Royal Society and the Philosophical Transactions …in Answer to the Cavils of Dr. William Holder (London, 1678).

The Elements of Speech was published when Holder was 53 years old. His work on phonetics had actually begun when he undertook to teach a deaf child to speak. The connection between phonological theory and its application in teaching speech to the deaf, as well as teaching English as a second language, is a very important one, and will be developed later on.

Holder (1669) begins his Elements by making it clear that no other form of language but the spoken form is “natural.” He states that by studying the “natural alphabet” we may discover the basic inadequacies of all other forms of communication. “Letters,” or phonemes, as we would describe them today, were thought to be the most natural elements of communication. Holder was clearing writing in the tradition developed by Wilkins in his Mercury, as well as his Essay towards a Real Character. It was the belief of Holder and many of his contemporaries that the best and perhaps only way in scientific inquiry was the “natural way.” This way of nature, as it were, assumed that there were phonological as well as linguistic universals.

These universals were assumed to be readily discernible through observation and experimentation. Holder began his theory by describing the organs of speech, which he divided into two classes: organs of the natural parts of letters, and organs of the formal part of letters. The former are the lungs, trachea, and larynx (pulmonary and phonotory mechanisms) and the uvula, which directs the air to either the nose or the mouth (resonance). The latter are the tongue, hard palate, lips, etc. (articulatory mechanisms). He clearly distinguished between voiced and voiceless sounds, and his description of the consonants bears close resemblance to that of Wilkins.

As for teaching articulation to the deaf, Holder points out that lipreading is limited in scope, but by analogy with the recognition of the voicing contrast in whispered speech (when it is in fact neutralized), he shows (as Wallis did) that context is a sufficient guide to make success possible. This is almost identical to what Wallis says. It is suggested that a model of the tongue and upper jaw might be made to show the articulation of [k] and [g]. After the pronunciation of the letters has been learned, the alphabet is to be taught, followed by a finger alphabet. The pronunciation of monosyllables with increasingly complex initial and final clusters, including some, such as [dla], [dna], [gna], [sdna], which do not exist in English, is suggested as good practice, to be followed by the practicing of actual words.

Holder is obviously a very important figure in the history of psycholinguistics and communication disorders. In his emphasis on articulation as a primary feature of human symbolic activity, and his attempt to work out possible articulations irrespective of their use in language, he was well ahead of his contemporaries in England.

George Dalgarno, another phonetician, was acquainted with Wallis and Wilkins. More often he was treated as one from whom to borrow ideas but not to be mentioned as their source. His treatise Didascalocophus or the Deaf and Dumb Man’s Tutor (Dalgarno, 1680) is perhaps the most difficult of the works discussed here, chiefly because of its style, but it is also interesting and systematic.

The introduction gives several definitions. Interpretation is defined as an act of cognitive power, expressing the inward motions by outward and sensible signs. He lists three kinds of interpretations: supernatural, natural, and artificial or institutional, to which he gives the names of Chrematology, Physiology, and Sematology. Sematology was a general name for all interpretation by arbitrary signs. This was further divided into the three senses of hearing, seeing, and touching; he labeled the respective aspects of interpretation pneumatology, schematology, and haptology. These, too, are subdivided into glossology, a branch of pneumatology where the sound source is the tongue; typology, or grammatology, a branch of schematology involving the “impressing of permanent figures upon solid and consisting matter”; and cheirology or dact
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		Subject-paced reading time for nine sentences in each of 10 blocks of trials. For each subject, the data are averaged over all words w in each sentence. (From Aaronson &amp; Scarborough, 1976. Copyright 2 1976 by the American Psychological Association. Journal of Experimental Psychology: Human Persception and Performance, 2, fig. 1. Reprinted by permission.)


		Scatter plots for 24 subjects in each group. (Reading time at the major constituent break for the sentence versus mean reading time for all words in the sentence. When these two quantities are equal, points fall on the diagonal line.). (From Aaronson &amp; Scarborough, 1976. Copyright 1976 by the American Psychological Association. Journal of Experimental Psychology: Human Perception and Performance, 2, fig. 3. Reprinted by permission.)


		Response time (RT) at major constituent breaks as a function of the serial position of the break in the sentence. (From Aaronson &amp; Scarborough, 1976. Copyright 1976 by the American Psychological Association. Journal of Experimental Psychology: Human Perception and Performance, 2, fig. 5. Reprinted by permission.)


		Linguistic ratios for nine sentences in each of 10 blocks of trials. (Syntax ratio: response time at the major constituent break divided by mean response time for all words in the sentence. Semantic ratio: mean response time at major subject and predicate content words divided by mean response time for all words in the sentence. Control ratio: mean response time at minor content words divided by mean response time for all words in the sentence.) (From Aaronson &amp; Scarborough, 1976. Copyright 1976 by the American Psychological Association. Journal of Experimental Psychology: Human Perception and Performance, 2, fig. 6. Reprinted by permission.)


		Global indices of semantic processing: ratios of (A) mean of the last four response times in the sentence and (B) response time of the predicate content word in the sentence to the mean response time for all words in the sentence. (Data are for a subset of 21 matched sentence pairs, where one sentence begins with a “causal” and the other with a “neutral descriptive” constituent.) (From Aaronson &amp; Scarborough, 1976. Copyright 1976 by the American Psychological Association. Journal of Experimental Psychology: Human Perception and Performance, 2, fig. 7. Reprinted by permission.)


		Fig. 9.1 Evolution of structure during a breakdown. (The idea of “unspecified” refers to a conceptual element that seems to be involved in interrogative words such as “how” and in certain constructions with wh- words such as relative clauses. For further discussion, see McNeill, 1979.)


		FIG 9.2 Gesticulations that accompanied [there's a complete] [tensor product in the category].


		Fig. 9.3 (Opposite page) Gesticulations that accompanied (A) [over] the ring; (B) [consisting] of; and (C) a [n inverse limit].


		Fig 10.1 Child's Possession time in “give-and-take.”


		Fig 10.2 Initiation of “give-and-take” by child.


		Fig 10.3 Child's possession time in “give-and-take.”


		Fig 10.4 Child's entry into exchange round


		Fig. 13.1 Rate of emission of words for several aphasic patients. The ordinate specifies the cumulative number of words spoken after successive minutes of interview. A straight line represents a constant rate of speech. Vertical markers indicate the termination of one interview and the onset of another at a later date. The triangular area at the left indicates the range of rates in 12 normal subjects. (From Howes &amp; Geschwind, 1964.)


		Fig. 13.2 Cumulative phrases (vocal for the mother and kinesic for the experimenter) plotted against cumulative time. (Reproduced from Stern et al., 1977.)


		Fig. 13.3 Cumulative pause and vocalization times from an actual talker while (A) reading and (B) speaking spontaneously. (Reproduced from Henderson et al., 1966.)


		Fig. 13.4 Cumulative pause and vocalization times for the five simulated talkers at the indicated overall percentage pause times. Refer the 10%, 31%, and 52% graphs to the left-hand ordinate, the 17% and 37% to the right. (From Jaffe, Breskin, &amp; Gerstman, 1972.)


		Fig. 13.8 Schematic state diagram for stress rhythm.


		Fig. 13.5 Conversation-level hierarchy.


		Fig. 13.10 Frequency distribution of the length of time between speaker switches (dashed line) and its summation (solid line); redrawn from a pioneering study conducted many years ago at the Bell Telephone Laboratories by Norwine and Murphy (1938), who tabulated the durations of holding the floor. They defined the event as “speech by one party, including his pauses, which is preceded and followed, with or without intervening pauses, by speech from the other party.” On the basis of 2845 such events, they concluded: “Since most telephonic speech syllables are shorter than 0.3 second the modal value of 0.25 second makes it clear that monosyllabic replies are by far the most numerous.” It may be seen that these, in conjunction with terse replies or questions under I-second duration, constitute about one-third of the events. More extensive data from our own laboratory on face-to-face conversations confirm this (7912 observations, shown as summation only, in a dot-dash line). The telephonic data from Bell Labs suggest that speakers who can't see their listeners should expect to hear a brief vocal interjection every 14 seconds on the average. In the face-to-face situation in our laboratory, the rate drops to one every 18 seconds, because silent gestures probably substitute for some of the vocal ones.


		Fig. 13.6 Mean duration for phrases plotted against their standard deviations. Data from 33 5-minute spontaneous monologues. (From Anderson &amp; Jaffe, 1976.)


		Fig. 13.7 Mean duration for pauses plotted against their standard deviations. Data from 33 5-minute spontaneous monologues. (From Anderson &amp; Jaffe, 1976.)


		Fig. 13.9 Schematic state diagram for stress rhythm exhibiting temporal compensation.


		Fig. 13.11 Data points represent average of 37 20-minute interviews, whereas the continuous curves are the respective Markovian predictions, computed for each interview separately and then averaged. (From unpublished research by J. Jaffe &amp; J. Schwartz, 1967.)


		Fig. 14.1 Lateral aspect of the left hemisphere showing the regions generally affected in four aphasic syndromes: Broca's aphasia (vertical stripes), Wernicke's aphasia (horizontal stripes), conduction aphasia (crosses), and nominal aphasia (stipling).





List of Tables



		Table 3.1 Sample Stimulus Sentencesa


		Table 6.1 Frequency Distributions for Occurrence of l and r in Initial Clusters


		Table 9.1 Phonemic Clauses Compared to Sensory-Motor Ideas


		Table 9.2 Overlap of Phonemic Clauses and Sensory-Motor Ideas


		Table 9.3 Length of Phonemic Clauses


		Table 9.4 Hesitations in the Spontaneous Speech of Two Speakers


		Table 9.5 Dysfluencies in Various Grammatical Contexts


		Table 9.6 Classification of 500 Gesticulations in Relation to Sensory-Motor Content


		Table 9.7 Classification of 500 Gesticulations in Relation to Grammatical Structure


		Table 9.8 Co-occurrence of Gesticulations with Grammatical Constructions


		Table 9.9 Gesticulations Related to Dysfluencies


		Table 11.1 Adam's Auxiliary Verbs in Yes-No Position


		Table 13.1 Syllable Types in Telephone Conversations


		Table 13.2 Consonant Clustering Probabilities


		Table 13.3 Mean Frequency and Duration (msec) of Speech Units at Levels 3 and 4, Sampled from Monologues


		Table 13.4 Correlations Between Speech Units at Levels 3 and 4


		Table 14.1 Estimated Prevalence of Different Types of Naming Error in Four Aphasic Prototypes





Pages



		A


		B


		C


		D


		i


		ii


		iii


		iv


		v


		vi


		vii


		viii


		ix


		x


		1


		2


		3


		4


		5


		6


		7


		8


		9


		10


		11


		12


		13


		14


		15


		16


		17


		18


		19


		20


		21


		22


		23


		24


		25


		26


		27


		28


		29


		30


		31


		32


		33


		34


		35


		36


		37


		38


		39


		40


		41


		42


		43


		44


		45


		46


		47


		48


		49










































































































































































































































































































































































































































































































OEBPS/images/logo1.jpg
IE LAWRENCE ERLBAUM ASSOCIATES, PUBLISHERS
1979  Hillsdale, New Jersey





OEBPS/images/coverpage.jpg
PSYCHOLINGUISTIC
RESEARCH

Implications and Applications

Edited by
Doris Aaronson and Rober W. Rieber

PSYCHOLOGY LIBRARY EDITIONS:
PSYCHOLINGUISTICS

‘P

Psychology Press





OEBPS/images/logo.jpg
\.P Psychology Press

Taylor & Francis Group
LONDON AND NEW YORK





