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3.2. Metaphors for speech organization: Slot/segment


and frame-content


According to Shattuck-Hufnagel (1979), these error pat-


terns imply the existence of a scan-copy mechanism that


scans the lexical items of the intended utterance for repre-


sentation of segments and then copies these representa-


tions into slots in a series of canonical syllable structure ma-


trices. The fundamental conception underlying this “slot/


segment” hypothesis is that “slots in an utterance are rep-


resented in some way during the production process inde-


pendent of their segmental contents” (Shattuck-Hufnagel


1979, p. 303).


 It is this conception that also underlies the frame/content (F/C)


 metaphor used by me and my col-leagues (MacNeilage et al. 


1984; 1985; MacNeilage 1985;1987a; 1987b) and by Levelt (1989).


 The only difference lies in the choice of terms for the two 


components. In thepresent terms, syllable-structure frames a


re represented in some way during the production process 


independent of segmental content elements.








3.4. Speech and typing





Any typist knows that, in contrast with spoken language, exchange er-


rors occur not between units with comparable positions in


an independently specified superordinate frame structure,


but simply between adjacent letters (MacNeilage 1964).





4. How did the frame/content mode evolve?





(from chewing, sucking, etc.) = this is correct.


Many years ago, Lashley (1951) attempted, more or less 


unsuccessfully, to bring to our attention the importance of 


rhythm generators as a basis for serially organized behaviors, 


even behaviors as complex as speech. Examples of such 


biphasic cycles are legion: locomotion of many different kinds 


in aquatic, terrestrial, and aerial media, heartbeat, respiration, 


scratching, digging, copulating, vomiting, milking cows, 


pedal alarm “calling” in rabbits, cyclical ingestive 


processes, and so forth. 





For example, Cohen (1988) makes the astonishing claim 


that an evolutionary continuity in a biphasic vertebrate 


locomotory cycle of flexion and extension can be traced 


back over a period of one half billion years: “There is . . . 


a clear phylogenetic pathway from lampreys to mammalian 


quadrupeds for the locomotor central pattern generator (CPG)” 


(p. 160). She points out that “With the evolution of more sophisticated


and versatile vertebrates, more levels of control have been


added to an increasingly more sensitive and labile CPG co-


ordinating system.” She concludes, however, that “In this


view the basic locomotor CPG need change very little to ac-


commodate the increasing demands natural selection placed


on it” (p. 161).





4.3. Ingestive cyclicities





Lund and Enomoto (1988)


characterize mastication as “one of the types of rhythmical


movements that are [sic] made by coordinated action of


masticatory, facial, lingual, neck and supra- and infra-hyoid


muscles” (p. 49). In fact, this description is apt for speech.





The question is whether speech would develop an entirely


new rhythm generator, with its own totally new superordi-


nate control structures, which could respond to coordina-


tive demands similar to those made on the older system, if


evolution is correctly characterized as a tinkering operation,


making conservative use of existing CPGs. The answer to


this question must be No! 





The inaccessability of the masticatory system to direct 


observation presumably contributes to a tendency to underestimate


 its prowess. The reader may have shared the author’s surprise, 


on biting his tongue, that it does not occur more often.





4.4. Visuofacial communicative cyclicities


If the articulatory cyclicity of speech indeed evolved from


ingestive cyclicities, how would this have occurred? An im-


portant fact in this regard is that mandibular cyclicities,


though not common in nonhuman vocalization systems, are


extremely common as faciovisual communicative gestures.


“Lipsmacks,” “tonguesmacks,” and “teeth chatters” can be


distinguished. Redican (1975) describes the most common


of these, the lipsmack, as follows: “The lower jaw moves up


and down but the teeth do not meet. At the same time the


lips open and close slightly and the tongue is brought for-


ward and back between the teeth so that the movements are


usually quite audible. . . . The tongue movements are often


difficult to see, as the tongue rarely protrudes far beyond


the lips” (p. 138). Perhaps these communicative events


evolved from ingestive cyclicities.





________________________________________________




















5.2. Speech ontogeny: Frames, then content





The ability of the other articulators – lips, tongue, soft palate –


to actively vary their position from segment to segment, and


even from syllable to syllable, is extremely limited. We have


termed this phenomenon frame dominance (Davis & Mac-


Neilage 1995).





We have hypothesized that frame dominance is indicated


by five aspects of babbling and early speech patterns. Three


of these hypotheses involve relations between consonants


and vowels in consonant-vowel syllables, the most favored


syllable type in babbling and early speech, and the other


two involve relations between syllables. The first two hy-


potheses concern the possible lack of independence of the


tongue within consonant-vowel syllables: 





(1) Consonants made with a constriction in the front of the 


mouth (e.g., “d,” “n”) will be preferentially associated with front vowels.





(2) Consonants made with a constriction in the back of the


mouth (e.g., “g”) will be preferentially associated with back


vowels. 





(3) A third hypothesis is that consonants made with


the lips (e.g., “b,” “m”) will be associated with central vow-


els; that is, vowels that are neither front nor back. It was


suggested that, because no direct mechanical linkage could


be responsible for lip closure co-occurring with central


tongue position, these syllables may be produced simply by


mandibular oscillation, with both lips and tongue in resting


positions. These consonant-vowel syllable types were called


pure frames.








The lack of independent control of articulators other


than the mandible during the basic oscillatory sequence of


babbling is further illustrated by the fact that, approxi-


mately 50% of the time, a given syllable will be followed


by the same syllable (Davis & MacNeilage 1995). This


phenomenon has been called reduplicated babbling, and


apparently involves an unchanging configuration of the


tongue, lips, and soft palate from syllable to syllable. It was


further hypothesized that even when successive syllables


differ, (a phenomenon called variegated babbling) the dif-


ference might most often be related to frame control, re-


flected in changes in the elevation of the mandible between


syllables. In general it was proposed that changes in the ver-


tical dimension, which could be related to the amount of


elevation of the mandible, would be more frequent than


changes in the horizontal dimension. Changes in the hori-


zontal dimension would be between a lip and tongue artic-


ulation for consonants, or changes in the front-back di-


mension of tongue position for consonants or for vowels.





The resultant hypotheses were: 





(4) There will be relatively more intersyllabic changes in 


manner of articulation (specifically, amount of vocal tract 


constriction) than in place of constriction for consonants. 





(5) There will be relatively more intersyllabic changes in 


tongue height than in the front-back dimension for vowels.











Another way of looking at this matter is to argue that


modern hominids have evolved higher levels of both man-


ual and vocal skills than their ancestors, but that this skill


only becomes manifest later in development. The question


of skill development in speech production requires some


background. 





Most work on the sound preferences in bab-


bling and early words has been done on consonants. 


Labial, alveolar, and velar stops (e.g., “b,” “d,” and “g,” 


respectively)and labial and alveolar nasals (“m,” “b”) 


are most favored.





Lindblom and Maddieson (1988) have classified consonants


into three levels of difficulty, in terms of the number of sep-


arate action subcomponents they require. 





Ordinary stops and nasals are in the “simple” category. 


In fact, even though within the simple category, consonants 


that are widely considered to be more difficult to produce 


than ordinary stops and nasals (e.g., liquids, such as those written 


in English orthography as “r” and “l,” and fricatives such “th”) are rela-


tively infrequent in babbling and early words (Locke 1983),


and even remain problematic for life for some speakers.


Thus, the progression in development of consonant pro-


duction is from simple sounds to those that can be consid-


ered to require more skill.





5.3. Sound pattern of the first language


If babbling and early speech patterns are similar to those of


the first language, what was it like? I have proposed “that


the conjoint set of sounds and sound patterns favored in


babbling and in the world’s languages constitutes, in effect


the fossil record of true speech” (MacNeilage 1994). 





The proposed consonants are the voiceless unaspirated stops


[p], [t], and [k] (as in “bill,” “dill,” “gill”) and the nasals [m]


and [n] (as in “man”). (The brackets denote phonetic sym-


bols.) 


The two semivowels [w] and [j] (as in “wet” and “yet”)


can also occupy the consonant position in syllables. 


The


three vowels are versions of the three point vowels [i], [u],


and [a]. Only the consonant-vowel syllable type is allowed,


either alone or with one reiteration. Some constraints on


possible intersyllabic combinations, similar to those ob-


served in babbling and early speech, are imposed. An ini-


tial corpus of 102 words is proposed.





____________________________
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