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CHAPTER GNE

Introduction, Rationale and Mcthodology

.l Description

This study follows linguistic aspects of the developing com~
municative competence of a child named Jacob from a first observa-
tion when he was twelve months and eight days old until he was
twenty months and twenty-two days old., At the time of the first
observation, he babbled freely, but had only one vocalization that
was recognizable as a 'word'. Jacob's native language, and that of
his parents and the Investigator, was American English.

The study focused on the acquisition of phonology: the sound
patterns of those of the child’s utterances considered to be words,
the way in which those patterns were related to one another, and the
way in which they were related to the sound pattern of the language
he was learning, Engiish,

In defining the area of study, it was pecessary to consider in
detai! the notion of 'word' In very early child speech. This topic
proved to be of interest in its own right, and it becare the subject
matter for chapter 2 of this work. Chapters 3, 4 and 5 roughly
follow the usual mode of description of the phonology of a non-tone
language: first, phonetics and phonemic structure, then phonological
rules, and last, suprasegmental phonology.

Many hours of data must be collected in order te do a longitu-
dinal study of a young child's phonological development. The method
chosen here was to have the investigator be an active participant-
observer in a natural setting: | became the child's caregiver in his
fiome for twenty hours a week on a reqular three-day-per-week schedule
over the eight and one-half months. Six to eight selecved hours of
this time were audiotaped and about two hours per month were video-
taped by my assistant, Robin Ault, or by a colleague, Sharon Hasel-~
korn of the Harvard Graduate School of Education, as data for her
comparative study of the development of communication skillis.
Haseikorn also carried ocut pericdic cognitive tests on Jacob, the
results of which appear in the supplementary section on psychological
testing.
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Two auxiliary observers, Randa Mulford and Annie Zaenen of the
Harvard linguisticys department, came weekly and interacted with Jacoh
and me; monthly high-quality audiotapes were made in a sound-treated
studio at the Massachusetts Institute of Technology Research Labora-
tory of Electronics; and Jacob's parents, Dr. Judith Aissen and
Professor Jorge Hankamer, both of the Harvard Linguistics Department
contributed their observations.

1.2 Rationale

What is the relevance of the study of the beginnings of the
acquisition of phonology to phonological theory? The reader no
doubt expects the author of a thesis in llnguistics on a topic of
language acquisition to claim that the study of language acguisition
is of central importance to the study of language. Yet | have no
intention of doing so. My concern is rather the following: since
so fittle is known about language acquisition, and especially about
the acquisition of phonclogy, linguists have felt free to build into
their theories 'hypothetical language Jearners', LADs and LASses,
which behaved, not as true black boxes, but as bilack boxes about which
certain assumptions could be made without fear of contradiction by

evidence,

it is imperative, for the integrity of linguistic theory, that
real children learning real languages be studied in 3 variety of
situations and investigative paradigms; naturalistic znd experimencal;
longitudinal, cross-sectional, and comparative; mono! ‘ngial, cross-
linguistic, and bilingual. The conveniently empty LAL boxes must
be replaced by closer approximations of humans learrning to talk,
just as the ideal speaker-hearer and the homogenecus iinguistic
community are now being replaced by cleser aporoximaticns to humans
using language.

The impact on linguistic theory of going beyond the homogerecus
speech community has already been considerable, and the demise of
the ideal speaker-hearer promises to have far-reaching conseguences,
but what will happen when the LAD, poor bastard, is replaced by a
better approximation to a child is not in general forseeable,

In phonological theory, hypothetical language learners have
been most often invoked in discussion of abstractness and naturalness.
Analysis of the error patterns of children iearning language is
certalnly relevant to the abstractness question, because in phonology
as elsewhers in language learning children overgeneralize patterns
that they have Tearned, and therefore by seeing what patterns are
overgenaralized, one can gather evidence as to what phonological
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pattarns speckers are senstive to and what patterns are beyond their
recovery (Kiparsky and Menn 1975, Myerson 1975). Such information
is the main Tactual input to abstractness arguments. However,

Jacab in the present study was too young to provide evidence relevant
to the abstractness controversy.

The role of the hypothetical language learner is less clear with
respect o naturalness. The far-reaching speculations of David
Stampe have claimed that there is an intimate link between the
patterns of language acquisition, 'natural’ relations among sounds
in adult language synchronically and diachronically, patterns of
second~-lanqguage acquisition, and the nature of phonological rules
(Stampe 1969, Miller 1972, Edwards 1974, Kiparsky & Menn 1375}.

The value of this entire structure does not rest wholly on the
validity of Its claim concerning language acquisition, and many of
its observations concerning the physiological basis for certain
frequent historical sound changes are important whether or not these
changes are causally related to similar changes found in language
acquisition. HNevertheless, the acquisition of phonology is given a
central place in that theory, and many of its assertions would have
to be revised if the acquisition of phonology does not foilow the
course which Stampe predicrts.

1.3 Theories of child phonelogy

How do children arrive at the highly organized sound patteras
of adult Tanguage? For the sake of axposition, | wisl present two
cpposing possible theoretical descriptions of a chiid's development
towards a mature form of any structured behavior.

On the one hand, some embryonic form of the ad.lt pattern
could be present in the child, and the course of dg¢relcoment could
be an inexorable ‘unfolding' of the pattern, which wivid hecome
steadily more lTke the pattern found in adults.

On the other hand, the course of learning could be first a martery
of individual surface manifestations of the adult pattern; the
development of the pattern as such would follow, as a tyina-together
or abstracrion of what has already been mastered as output ceravicr.

To start with a non~linguistic hypothetical example, one might
imagine that the learning of arithmetic was a successive learning of
postulates: learning how to add would be synonymous with learning
Tists of such general abstract statements as 'equals added to equals
are egual' 'the sum of two positive numbers is greater than either
of them', e2tc., The more postulates the learner mastered and applied
te arithmetic problems, the cleoser he/she would be to the adult
patrern.
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i contrast, the learning ol arithme!ic could proceed cntirely
by the memorization of addition tables, witiplication tables, ete.;
the regularities that are manifested Ly these patterns would be
abstracted by some Torm of induciion, hut Insights about possible
patterns that had not been maniiccoted -- for example, avout arithmetic
with other number hases == would not ocour.

The best-known current theowries of the acguisition of phanology,
those of Jakebson and Stampe, ave strictly 'unfolding' theories, in
which some simpler form of the =dult pattern or a directive for
deriving the adult pattern is innately available to the child., The
course of the acguisition of phopnoloqgy is descrited as the elabora-
tion of this pattern or tie lnplementation of this directive., What
is "out there' in the ambient language influences development only
as a specification of the end state, that is, of the point at which
the chifd's system matches up with the adult system.

However, there are also behavioristic theories ¢of the acquisi-
tion of phonology which see the child's learning as primarily motor
{or rather auditory-motor). In such theories, the child first learns
phonetic targets, and then abstraction of features and rules (if
any is admitted to take place) follows as an internal organization
of what can alrzady be pnroduced. The phenomena Y'out there' in the
adult language are the starting point for the pattern extraction
vrocess, and provide continuing input to it, Instead of oniy marking
the end-state of acquisition as they do in an 'unfolding’ theory.

Although the extraction rodel is antithetical to the unfolding
model in this way, it is not necessarily opposed to the untolding
medel in the matter of innateness, as might be assumed. The extrac-
tion madel specifies nothing at all about what might be innate in
the acquisition of phonology. 1t would be possible =o have a version
of an extraction model where no specific linguistic ability was
involved in pattern extraction. HNothing bevond our general cognitive
ability to discern regularitics might be reguired. On the other hand,
one could have a version of an extraction theory which held that the
set of patterns which a child is capable of extracting is very highly
constrained, constrained to be similar to the patterns found in
adult ianguage, even at a point at which the child has apprehended
only & small part of the data that are "'out there''.

i think that Olmsted (197!) could be interpreted as advocating
a low-innateness version of an exiraction model of the acquisition
of phonelogy, but in yeneral the extraction model in its pure form is
not held by any reseorchers (to my knowledge) who have done intensive
wark on the corpuses {rom iandividual small children. The rcascn for
this 15 simple: a pattern-axirastion theory does rot allow for feed-
tack from the patlern to the wator performance. Extraction is a
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one-way Street. In such a theory there is generalization, but
not overgeneralization; there s no extenzion of patterns to new
instances, but only a recognition that 2 new instance fits the
patterns.

However, overgeneralization is os characteristic of the acquisi-
tion of phonology as it s of the acquisition of syntax. We shall
see it in Jacoh; the publicied studies of Smith (1973}, iIngram {1973,
1974}, and others are dominated by manifestations of it in a variety
of guises some of which we shall discuss later.

Let us consider 'unfolding! models further. Jakobson's
(structuralist} theory views the acquisition of phonology as a process
of successive mastery of phonemic contrasts. The basic mode of
organization is constant: there are phonemes distinguished from one
another by binary features, and the elaboration consists of an fncrease
in the number of features which can be distinguished in production.
Elaboration continues until the phonemic structure of child's speech
matches {the structure of) adult speech. Acguisition of articulatory
mator control plays no theoretical role., Hote that there is no
reanalysis of features, no reassignment of phonemes to different
classes, but only successively finer splitting of classes. [t was
precisely on the analogy of Jakobson's theory that McNelll constructed
his original short-lived but elegant theory of the acqulsition of
syntax (McMeill 1968) by the unfolding of a universal grammatical
hierarchy.

David Stampe'’s generativist theory of the acquisition of phono-
logy is also an 'unfolding' theory. However, where Jakobson's theory
deals exclusively with the general mastery of phonemic contrasts,
without regard to the phonetic structure of the words i{n which those
contrasts are manifested, Stampe’s theory is more closely attuned
to the ceptral importance of phonetic context in child speech.

Stampe recognizes the fact thot acquisition of phonemic contrasts across-
the-board is a small part of what goes on in the acguisition of
phonology: much more of phonological development is concerned with

the mastery of contrasts in certain positions in the wora, or with

the ability to produce -~ertain combinations of phonemes. For example,
fricatives may have been acguired word-finally but not in word-

initial position, or the child may be unable to produce [t] in any

vord that has a [kl elsewhere in it.

Stampe halds that there are universal, anatomical ly~based
constraints gperating automaticnlbly in child speech production, and
that the early part of acquisition of phoneology is a process of
learning to overcome thoie copstraints which keep the child from
matching the adult production,
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I tabe the position thot o phoncdosy 4, §0 svatax -~ and indcad
in cognitive learning v ineral - revchor 2 pure extraction nor
a pure unfolding model s adeguulc.  Insteed, wnat takes place is
continuing interaction: pattern o Ceactod from what the child already
knows at a certain point cuides 100 attark on new forms and the
search for sinilar patiern; converooby, now dota from Y'out there'

tause revision of patterns ro-soens d by Lthe learner.

of the acquisition of phaniulogy atded by a specificaily linguistic
inpate mechanism. Perhaps rhere o such thing, but then -- perhaps
there is. Perhnpe there ARE dilferont nntions available to the child
for orgenizing iinguistic data than Lhere are for the organization

of comparably compiex non-linguistic data,

In an interaction model, there Is ipndeterminacy as to how much
i
i%

Until much more s known about the ways that children organize
the linguistic data which they take in, we must regard the 'inpate-
ness guestion' as being not yet ripe for solution. The prior questions
are: What Tinguistic data are available to children? What data
about lanquage use are availacle to children? How do children organize
the information which they take in?

Two chapters of this thesis present date which | take to support
an interactionist theory of the acquisition of articulatory phonclogy,
and another presents data oa the acquisiition of intonation pattern
which also supports an interactionist view.

This theory, or rather an ospect of this thecry, has also been
referred to as a 'problem~solving' thenry, and as a 'discovery
theory' {Kiparsky and Menn 197%). This is hecause the way in which
it differs most clearly from 'unialding' theories iz in sts explana-~
tion of the origin of the rules of child rhonolegy. It %olds that the
rutes of child phonology are not simply consequences of infantile
articulatory inabilities, but thst the rules are discovered or invented
by children as one way of dealing with the difficulties which they
encounter in attempting to match adult speech. Rules of child phono~
legy are the linguist's codificalion of the child's generalization
of certain patierns of ways of aaying words or sounds, and those
patterns coma from the child’s evnanization of his/her attempts to
say words. The patterns are not in any useful sense 'latent’ in
the child, hut mnst bs created by bhiw o har Tais position is also
taken by Ferguson and Farwell (7378}, o0 aluo seems to be the one
tawen by Drachman {1975),

Lel me expand on this rather condeased soeount of the connection

A

Sulween an Intersctioni=t Lhooro of e cauisition of phonology
snd a dizcovory thecry of tho orial - n% ho yules of child phonalogy.
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First | should discuse the notion 'rule of child phonology!,
Rules of child phonology are nol fully paraltel to rules of adult
phonolegy. Consider the following schema, adapted from Kiparsky and
Henn [1975), representing the principal theoretical levels needed
to deal with the acguisition of phonology.

A ”§Eéer1§€ﬁ§ reprcschtatiefj
Lhypothesized by child
l A - B: learned rules
B Phonetic representation

perceived by chiid

B —+ C: invented rules

C Representation of J
child's pronungialign

"The representations in the three boxes [A, B, (] each have
a different status. A is constituted by the child's hypotheses about
the underlying representations of the adult lanquage he is learning.
B is constituted by the child’'s perceptions of the phonetic repre-
sentations of the adult language he is learning (...t is possible
and even likely that these are distinct in some respects from the
adult phonetic representations, though there is little concrete
data on this point). And € is the child's ("intended") pronunciation...,
which may in turn be different in certain ways from the physical
putput, as when a purely PHYSICAL limitation... merges segments which
the child may believe he 13 in fact distinguishing.

"In the early stages of language acquisition, A and B coincide,
while B and € are maximally distinct. As the child masvers more of
the phonetics, after the initial period of rule invention C approaches
B and the system of rules (B + L) shrinks. The process normally
terminates when C becomes identical with B. Independently, and surely
in part concurrently, though continuing well into adolescence, a
second learning process goes on. As rthe child keeps discovering the
phonoiogical relationships of his language, A becomes increasingly
differwnt from B and the system of rules (A - B) becomes ircreasingly
elaborate. This process terminates when A and (A » B) develop into
the adult jexicon and rule system.'" (Kiparsky and Menn: 25-26)

Rules of child phonology, then, 1ink the c¢hild's internalized
representation of the adult word to the articulatory instruction he/she
will use in trying to say it. (For a further analysis of (B -+ C)

Into several intermediate levels, see Ingram 1974.) They are different
from rules of adelt phonalogy (A - B) in that they do not represent
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a link between the surface and an abstract form: they are like the
rules which can be written to link the surface forms of different
dialects, or different historical stages of the same language.

By a gentle exarcise o7 Dccam's razor, we make the methodological
assumption that B is close to the aduit surface phonetic form until
the subject’s behavior gives us reaseon to Lhink otherwise in & given
case,

In this context we can bring ocut a very important point.
In historical sound change, there is a great difference {even if there
may be an intervening continuum in the short term) between there being
a tendency for the tongue to slip in a certain fashion and there being
a reqgular rule or a lexical change. For example, there might be
a change of s to & before a high vowel as a slip of the tongue, a
sporadic lexical change, an optional allophonic rule, or a regular
rule applying to a phonetically defined domain. The physics and
physiology of speach make [s] » [3]/{high vowel] a probable accident,
but whether the change becomes a rule is a matter of the phonological
structure of the language, the social setting, and possibly some other
factors that we know nothing about.

Similar considerations hold for rules of child phonology.
A physiological tendency to lose certain distinctions -~ for example,
to voice all initial stops ~- may encourage the invention of a rule
of voicing, but a given child may not exhibit this tendency, may
avoid words with initial unvoiced stops, may voice only certain lexi~
cally ar phonologically specified initial stops, or may perhaps
invent a rule preserving the voicing contrast In some unexpected
fashion (cf. those children who do -ot produce clusters of [s +
nasal stop], but preserve the information in the adult word by
retathesis: ‘snow' + {nos] (Greenlee 1974}

The invention of a rule, "natural’! or not, is the establishment
of a systematic connection between level 'BY, the child's percelved
representation of a word or a sound, and 'C', his/her cutput repre-
sentation of the word or sound. Here, to reiterate, the ‘discovery'’
or interactionist theory differs most sharply from Stampe's 'unfolding’
theory, which holds that 'natural' {(physiclogically probable) rules
do not have to be established, but rather that they operate automa-
tically until/unless they are overcome by the child.

The discovery theory claims that the child is actively search-
iny for ways to manage the formidable motor task of producing accept-
able words; vthat is, trying to nateh adult models and accepting or
rejecting his/her own productions, sossibly on the basis of auditory
feedback alon« or on a combination of that with feedback from adults,
If & child happens to say an initial 'd’ in the course of trying to
produce an adult word that begins with 't', he/she may accept this



Menn ~ 9

as 3 toferable approximation and {rom Tt develop an initial voicing
rule, but the fact that it is difficult For beginning speakers of
English to learn to delay voicing onset (Kewley-Fort and Preston, 1969)
docs not give an antomatic voicing-rule.

Hext, we should turn our ~ttenrion to the kinds of patterns
present in child sound produciion, since | have claimed that the
rules of child phonology arise as generalizations of patterns which
the child has extracted, (The rules of adult phonology, of course,
also eventually hecome available to the child through abstraction of
patterns.) One way to clasoify patterns is by the theoretical
Ylevels ! at which they are manifested. Child phonology 1% concerned
with {at least} the following kinds of patterns:

1} Gereralizations which hold for the output forms of words
the child says {patterns within level € for the chart}, e.g. ‘[d]
is the only initial consonant' {Jacoh, earliest stage}; ‘all two syllable
words are stressed on the first syllable' {(Jacob, most of the studied
period); 'the consonants in a CVC word are homorganic {i.e. have the
same place of articulation)' (D. Menn; in Menn 1971). Formally, such
generalizations are known as surface structure constraints.

2} Inferred generalization about the forms which the investi-
gator takes as underlying the child's output {level A, which equals
level B for the very young chiid}, e.g. 'there are no words with
underlying initial /g/'; 'there are two underlying back vowals'
{possibly true of Jacob late in the study): 'palatal affricates are
analyzed as clusters of palatal stop plus fricative' {suggestea
for D. Menn in Menn 19371}. Most such statements conce~™n the phonemic
analysis of the child's speech and parallel the phonemic anslyses
made for underlying forms in adult speech, but deep s*ruzture con-
straints relating the possible co-occurrence of underiying phonemes
also concern this level,

3} Generalizations about the relationships between the adult
words which the child is {presumed tc be] trying to say and his/her
output forms {C) of those words, that is, rules of child phonology
as cormonly written, e.g. 'initial /p/ in the adult word appears as
[b]' (J. Velten, ¥Yelten 1843); adult 'medial coronals are deleted
in the child's output' (0. Menn data); 'adulr final stops are deleted’
{many cources).

4} Generalizations abovt relationships between the hypothesized
underlying forms of the childis words {level A} and the presumed rodel
word (discussed in Ingras P74, fienn 1971}, Hypothetical examples:
"the distinction beluween adult voiced and unvoiced stops is not made
in the underiying form' (a possible interpretation of the Velten
data): 'the €nglish allophones [c] and [?] of /t/ are treated as
separate phonenes Ly the chiid!'.
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5) Genecralizations of relations between the hypothesized upder-
lying forms of the child's words and his/her output, (B8 + L) on
the chart, rules of child phonology proper. Examples from Jacob:
"underlying final voiced stops ware deleted or devoiced'; ‘'sporadic
anticipatory vowel assimilation occurred in £¥i€¥2 words'.

Cutting across this categorization of patterns by levels, we
tee that some of the patiterns referred to are concernad with the
co-occurrence of segments or successive features in a given word,
while others are concerned with the internal organization of a set
of elements or relationships. O0f the first kind are the generaliza-
tiens requiring the two consonants In a CVC word to be homorganic
and the rules of consonant assimilation or of vowel assimilation,
txamples of the second kind are phonemic analyses of the child's
output level or underlying level, and statements relating the rules
which apply to individual underlying phonemes. As a specific instance,
D. Menn's deletions of medial 71/, /d/, 7t/, and /n/ form the coherent
pattern captured by the above statement that ‘medial coronals were
deleted'.

Crucial to the theory of the origin of rules of c¢hild phonology
is consideration of the relationship between patterns manifested
at a single level and rules connecting levels,

Let us usc consonant harmony, already mentioned several times,
as an example. One possible manifestation of a consonant harmony
restriction could be a reguirement that at the child's underlyiry
level of representation (B) all the stops in a given word mist be
homorganic. That means that words in the adult language which do not
obey this constraint would not have both consonants encoded by the
child, or the words would net be encoded at all., If this can actually
happen, presumably it would be analogous to the way an adult can
fail to ‘hear’ foreign sounds or sound clusters in speech signals,
The observable correlates of failure to encode adult words which ars
'too complicated® in that they violate some constraint, e.g. a consonant
harmony constraint, could be various. The child should confuse certain
minimal palirs cmbedded in a spasch situation, but there are quite a
number of hypothetical sub-cases not germane to the present topic
{see Ingram 1974}. One way or another, the child should 'do better®
on perception and production of ‘quack', ‘cocos', 'Daddy', etc. as
compared to 'duck’, ‘bottle’, ‘cup’; a child whose underlying forms
must obey consonant harmony restrictions should produce words which
violate that restriction in o fashion consistent with his/her know-
ing at most what one of the consonants s,
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[ this same consonant harmony constraing wiere pre<ent, not at
the underlying level, but at level {, the lavel of the child's oulput
representation, one might observe oxactiy the same production behavior
but no perceptual confusion. |T the child nas rules available to
aiter some of the input words to moake them fit this consonant harmony
output constraint, he/she will be able to attempt a wider {phonc-
logical) variety of words. fuaite a variety of rules could have this
effect: 1) deletion of rhe final consonant of CVC words {Jacob),
so that 'duck! becomes [d:], 2) weakening of the final stop of a
{VC word so that it escapes the harmony constraint, as 'duck'’
becoming [dAa?l, (Jacob}, or 3} a rule of assimilation bringing one
of the stops into harmony with rthe other, making ‘duck' into 'gquek!'
(D. Menn)} or inte '‘dutt! (hypothctical). Or the child may already
have a rule which does not in general seem to have anything fo do with
the harmonic restriction, and vet have the effect of bringing some
words into conformity with a harmony constraint. Feor example, D.
Menn had a rule deleting medial corenals, as we have mentioned, and
this {along with some others) applied to 'kittens' to give [g$s},
which obviated the necessity of his assimilating one or the other
of the {(non-continuant) stops. A general rule substituting dentals
for velars would also have the effect of making 'duck' into 'dut!
without the operation of any assimilation rule. When a pattern
holds among forms at the output level (C} but not at the underlying
level (B), there may be forms at the underlying tevel (B} which do not
fit that pattern, words which the child does not say. The child may
in this case invent phonological rules (B -+ C} for producing certain
of those words so that they conform to the output pattern. This may
be seen as a kind of overgencralization of the cutput patiern, since
after the invention of these rules the child produces words in
accordance with the pattern, some of which are not in azcordance with
it in the adult language,

In phonology, the technical term for a group of rules which have
the effect of bringing underlying forms into accord with some output
constraint is a 'conspiracy' [(Kisseberth 1970), and child phonoclogy
is full of rules which farm conspiracies. This form of overgenerali-
zation is manifested in the present corpus in the formation of a
number of different rules, and in several sporadic sound-shifts as
well (sec. 4.2)Y. | ciaim that this type of overgeneralization of output
farm s the wource of many of the rules of child phonology. 1t is
not Ttself an overgencralization of rules in the sense in which we
have been using the term 'rule’ but an overyeneralization of output

pattern.

The rules in rhis corpus which show overgeneraltization of output
pattern are /b/ -+ ld} (section 4.3}, /ei/ >~ [i] in closed syllables
{saction 4.4.2), Lv_hggh} ~ ladl ("bice rule) (section L.h4.3),

delotion and weskening oF Finat atops (ch, 3 passim), and stress
%

nife faection b A1),

o
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Some of these rules, like /b/ -~ [d], arose from Jacobis original
attempts to $ay a new word using motor patterns that he was already
familiar with, a process | term ‘carryover', The other rules that
resulted from a generalization process were those, like the "'hice®
rule, which came from the conflation or 'consolidation! of two or more
similar output patterns, both of which he had the ability to produce,

Under these interpretations of the data, an Interactionist
theory finds considerable support. Both rule generalization by
‘carryover' and pattern generalization by 'consolidation' involve
starting with a certain production ability and generallzing a pattern
extracted from this production or its product to new cases. Either
new words can be produced as new rules are formed by carryover, or new
rules are invented in the course of consolidation which can then be
applied to new words.

Note that consolidation generally involves the loss in production
of contrasts which the child is actually able to maintain., As
Ferguson ana Farwell have pointed out {1975), an ‘unfolding' theory
would have in be drastically modified to allow for such regression,

On the other hand, as Kiparsky and Menn {1975) maintain, surface
regression is characteristic of any learning process that Involves
the overgeneralization of patterns to new cases. Regression would
also, of course, be inexplicable in a pure-extraction model such as
Olmsted’s.

In the acquisition of intonation contour, we also see at least
one event which supports an interactionist acquisition theory:
apparently in organizing his own phonetic tendencies, Jacob created
a regqular pitch classification of rising utterances which is not
nresent in the adult languaqe or interpretable as a 'primitive
stage' of classification in the adult language. This classification,
then, could not have 'unfolded' or have been a result of imitation.

It seems to be the case that Jacob extracted a pattern from his own
initial uses and generalized it. This model! of ruie discovery is what
an interactionist theory claims is the basic way language is learned.

The phonclogical core of this study, then, is relevant to psycho-
linguistics because it supports a theory which portrays the acguisition
of prkonclogy not as an automatic conseguence of innate programming,
but as being, like the acquisition of syntax, en arena in which the
child usus straregies and invents rules in the effort to master his/her
fangveagz. The overall procedure is the familiar one of learning
special cases, evrending a pattern based on those cases, and learning
exeeptions to the pattern., We alsc have an interesting variant of
this: learning of no sinailar cases, g pericd of fluctuation in which
the partern of each is extended to the gther, and then resglution into
the stage of the overgeneralized pattern, It wouid be iInteresting to
seeg if there are parallels to this developmental sequence in syntax.

™
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1.4 Content of thesic by chaptere

Chapter 2 is concerned with the meaning of the term ‘word’,
and shows that children's early utterance-types may be different
from words of the adult language in the following independent ways:

1) less phonetic contrii =- the tokens of an utterance-type
may show a wider variety of sounds than adult words,

2} less semantic coherence -- an utterance-type may be used
to express a wider variety of meanings than adult words, or it may
be pure sound play,

3} ritualization, or lack of what | have called 'symbolic
autonomy': an utterance-type may be tightly bound to a particular
sacial or physical situation, rather than being usable in a variety
of contexts; it may be a signal rather than a true symbol.

Jacob had early utterance-iypes, whichk | have called 'proto-
words!, which differed from adult words in one or more of these
three ways. |In particular, the earliest proteo-words lacked symbolic
autonomy, but could be seen developing it over the period of the
study. Chapter two also discusses Jacob's marked preference for words
designating actions rather than objects, and the hypothesiz that, for
Jacob at least, one of the problems in learning te telk was learning
WHEN to use words. The ciearest developmental change in .acob's
use of words was the 'freeing~up' of words from ritualized or highly
limited uses, so that a given word could have a varietv ¢ function.
This study supports Michael Halliday's recent {1875, empirical and
theoretical work on the gradual development of what hz calls a level
of "form' in beginning speech.

Chapter three begins the presentacion of Zhe scurc patterns of
Jacob's words (except for intonation contour). A chi'i might approach
the analysis and production of a word holistically, szgmentally, or
prosodically. Jacob certainly used both of the latter approaches;
the evidence for this staitement comes from the nature of the patterns
which he overgeneralized.

tome of the segmental elements in Jacob's vocelic system may be
related to one another in ways untike the ways in which phonemes
seem to be related in adult language, but the evidence is not con-
clusive because of the small number of words involved.

Jacob's learning of segments can be fitted into the Jakobsonian
model of the acguisition of phonology only at the cost of ignoring
most of what really seemed to be taking place. The Jakcbson model
does not take fnto su®ficient account the dual nature of the process
of acguiring the phonemic svstem of a language: 1} the conceptual



14 - Menn

aspect, involving (la} the recognition that a segment in a word is
the same as some other segments and distinct from some others

{1b) the recognition {on some level) that segments are not merely
phonetic targets but are related to one another as members of a
phonemic system and 2} the motor aspect, the process of acquiring
sufficient control over the preoduction of a sound. In particular,
the Jakobson model does not allow for the possibility that a sound
may be conceptualized as a target (la) before it is analyzed as
belonging to a phonemic system {1b), but it seems possible that this
occurred in Jacob's development.

Jacob learned to avoid, and therefore must have been able to
distinguish, words beginning with labials until after he learned to
say words beginning with dentals and /k/. This pattern of acquisition
can be described as conceptual ability to distinguish the iabials
preceding motor abliity to produce them. Later, Jacob avoided initial
/p/ and initial /g/, even though he had initial /b/, initial /k/,
final /p/, and a voicing contrast between initial /t/ and initial /d/.
This result fits in with work by Ferguson and his colleagues {(Ferguson 1973,
Ferguson & Farwell 1975) who note that inchild language, the presence of
feature oppositions in a child's speech {e.g. labial, ~voiced) does

not guarantee the free combination of those features [lig;ié! in

the child's production,

In Jakobson's purely structural phonemic analysis, two major
phenomena of Jacob's development have no theoretical status: the
avoidance of certain targets, which we have just summarized, and
lexical varfation, which involves the apparent paradox of Jacob
controlling a sound or a feature in one word and yet having &
broader target -~ a much slopplier production -~ in other words.
Lexical variation seems to arise from a variety of causes which a
theory of the acquisition of phonology will have to take into account.

In Chapter 4 we study the factors which combine or conspire to
fimit Jacob's output to a small set of word-shapes or canonical forms,
Selective avoidance of adult words containing certain consonants,
context-free substitutions, and conditiocned phonological rules were
involved in this consplracy, and the following psycholinguistic model
is suggested as an account of what the chiid might be deing that gives
rise to the observed results:

1) The child may meet the problem of how to say a new word
(or segment) by making use of a word or segment he/she already knows
how to say, resolving a new problem into one already solved and a
subproblem that may be ignored or given further attention. Jacob's
isolated case of the production of /b/ as [d], which he already knew
how to say, is an ipstance of this strategy, the use of what we have
called 'carryover.!
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2} Two similar words, one or both of which are new to the child's
output may temporarily influence cnc anather and then 'consolidate',
as when 'tea' and ‘tape', after both having the vowel fluctuate
among his front vowels, becamc hownyrouvs as [til.  There seems to
be internal pressure to reduce fhe fnventory of canonical forms even
when the motor ability to produce the word exists, but the reduction
does not occur without an interim period of confusion. Changes from
the aduit modei in the cnitd s production of 2 word, arising either
from the child's extension of a pattern which he/she knows to a new
word or from the consolidation of two output patterns, may become
quite regular, and such regular changes are the 'rules' of child
phonology.

Rules of child phonology, as we have said, are not like rules
of aduit phonology in one fundamental respect: they do not represent
abstractions from the patterns of surface data, but instead represent
the ways that the child has invented to produce approximations of
what he/she has perceived as the adult model word.

Chapter 5 describes Jacob's eariy {13-15 morths) use of intona-~
tion contours, and presents a hypothesis as to how he learned some of
those uses and the nature of his knowledge.

in English, Intonation contour carries information about the
syntactic class of an utterance {declarative, wh-question, yes-no
guestion} and about its function (rhetorical vs. sincere question,
warning vs. command), although in a very complicated fashion in most
instances {Lieberman 1975}, HMenyuk and Bernholz {1969) showed that
adulte can reliably ciassify the intonation patterns of children's
utterances as sounding like questions, like declarative statements,
or like exclamations, and most diarists have felt that children at
the one word stage were using contrasting intonation meaningfully,
rather than as a sort of tonal babble, but Bloom pointed out that as
of 1973% this Intuition had not been proven correct.

From the data of this study, we find that Jacob used varied
intonation contour in purely phatic 'free' babble, but that he also
consistently used certain intonation patterns in cenjunction with
actions that communicated particular intentions, so that we can
ascribe meaning to his use of those contours.

In the period from 13 to 15 months, Jacob used rising contours
which listeners characterized as 'requests’, to obtain goods and
seryices, and to Initiate social contact, and later to ask for confir-
mation that a word he used or an action he performed had been approved
by his audience. These rising contours appeared first on babbled
utterances and later on words.
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Between 13-1/2 and 15 months, instrumental measurement of
Jacoh's intonation contours further showed what might be called a
soclo-linguistic functional differentiation among the rising contours;
requests using English words, regardless of their ends, and requests
using babble which were directed towards social ends, rose to a
moderate pitch peak of 450 Hz, which was not far above the pitch
of speech addressed to him. Requests using babble which were directed
at getting an object or at getting an adult to do something for him
{instrumental use of the adult) had pitch peaks of 550 Hz or more.
Almost all falling-contour utterances remained below 450 Hz.

As Jacob used nore words, he did not abandon the high pitch
range, but found a new way to use it contrastively: at 16-1/2
months he used a mid-high~low demonstrative contour modeled on
adult 'What's that?', which cut across his old social/instrumental
categories and sheuld be considered as a more aduit-1ike use of
intonation contour.

It is possible that Jacob learned the rising request contour
by watching adults request objects, but there is another hypothesis
which accords better with his apparently limited general under-
standing of conversational roles: Jacob's use of rising intonation
contour, to obtain his ends could have arisen as an attempt to
elicit offering behavior from aduits by imitating the rising contcur
used by adults when they offered objects to him.

In general, functior, ratrher than intonation contour was the
most coherent basis for categerization of Jacob's utterances. They
fzll into the functional groups of greeting, 'curious noises',
narrative, request/demand, offering/giving; contour appeared to signal
a modulation, in at lTeast the last two categories, of the behavior
along a continuum whose poles might be described as dominant-sub-
missive or peremptory-ingratiating 'request' and ‘demand' should not
be viewed as separate functions in Jacob's case, and probably not
in general.

1.5 Methodology

Three kinds of information are necessary in order to study
child phonology: what words a child says, what sort of variation
there is among the tokens of a word, and what words are understood ~-
are in the passive vocabulary - but are not said. The first two
are obviously the subject matter of child phonolegy, but the impor-
-ance af the third has only beer recognized recently, when Ferguson
{1973) began to suggest that children might be deliberately avoiding
certain words because of the sounds they contained.
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Pursuit of this information requirec rich contextual data,
to determine what the child has understood and what the child has meant
by what he/she said. Since childres at the threchold of speech
typically speak very litile, man, hours of cbhsurvation are necessary to
get enough utterances to suppnel wroumentis about understanding in the
child's repertoire. The inveetigater, a video camera, or both,
must be present: audiotapr is not enough.

I used the anthropolocical investigative paradigm of having
the investigator act as a participant while observing, because in
no other way could a norna!l social Intersction pattern be maintained

between aduli and small ¢hilg for twenty hours per week., Deviations
from the normal caregiver-child pattern occurred, some inevitable
and some deliberately planned. 11 is not outside the bounds of

possibility that some subtle effect on Jacab's phonological develoap-
ment may have occurred as a resutt of these deviations from normal,
although that presently seems unlikely., However, it is gquite

likely that artifact was created in the following respect: since

| wanted Jacoh to talk more, probably, than most parents do, and
wanted to say things to him that he would be likely to respond to,
the density of language-eliciting behavior on my part was high, and
I searched actively for topics of interest to him, in this way |
probably contributed to the apparent bias he had in favor of action~
words as opposed to names of objects, for when | found that he liked
such words 1 Introduced more of them into our games. The ociginal
hias was Jacob's, but the observed distribution of his vocabulary
was probably skewed by my reaction to that bias.

Another possible artifact from my eliciting behavior was that
i may have asked Jacob more gusstions of the form ""Do vou wanna
do X7 than normal, and this could have contributed Lo his fondness
for rising intonation contour,

Finally, because | transcribed the tapes for each session
promptly and because | was making some transcriptions on the spot,
| listened to Jacob more intenutly than an ordinary caregiver would
have, and he probably got more positive feedback than most children.

I did not teach Jacob any nonsense words, but | did introduce
one nolse-imitation game just in order to check and see 1f he under-
stood the idea of imitating noises: Jacob, in the first few weekr
of the study, had given no indication that he had even caught on to
the idea of imitation of adult vocalization, and as an experiment
! '‘razzberried' at him {8 'razzhervy' is a loud bilabial trill
usually viewed as an impolite noise but socially acceptable as a
means of entertaining babies}; he imitated me swiftly and accurately,
settling the question,
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1.6 Evaluation of imitated utterances

Observers of child language must decide how to deal with
imitated utterances, because thesg¢ often show special phonclogical
characteristics., Even when a child has well-established phonclogical
rules, imitations often come closer to the adult mode!l than spon-
taneous utterances of the same period. The following anecdote will
serve as an example: Daniel Menn, at a time when he was regularly
producing 'duck! {and also ‘'stuck', ‘truck'} as [gak], was standing
where he could not see his toy duck. 1 said to him, 'Why don't vou
get your duck? It's down there.' Daniel said [dak]?, and then came,
followed my point, saw the toy, and said [gAk]. Then he said 'no’,

and turned away from it.

This sort of event is probably akin to what happens when an
adult tries to produce a foreign sound or sound-pattern {(*Nkrumah®,
‘khrushchev): it is much easier to do it when one still has the
sound 'ringing in one's ears' than after a time delay, and it is
also easier when one fs attending to the production as a task in
imftation than when attending to the meaning of a message one is
trying to convey. .

During most of this account, the focus will be on Jacob's spon-
taneous utterances, as displaying Jacob's own patterns most clearly.
Howevar, there is one circumstance in which the strongest evidence
as to Jacob's patterns can be drawn from his Imitated utterances:
the cases in which Jacob's pattern was different from the adult model
even when he was imitating, For example, in chapter 4 there is 2
point at which Jacob imitated the word 'bag’ as [bajgl, giving evidence
of the strength of a diphthongizing rule which he then had.

Another division was made in collecting the data, although |
have not made use of it in analysis as vet. There is at least a
theoretical difference between imitating a brand-new word end imitating
a word which is part of one's passive vocabulary. In the latter
case, there is stored information about the sound of the word which
may play & part in determining the output., At some periods of
Jacob's development, there seemed to be & considerable portion of
his total output that consisted of words which he understoed, but which
he only sald when he had just heard them. | called this set of
words his 'shadow' vocabulary, thus dividing Jacob's linguistic
world into four parts: ‘'iImitations', 'Passive Vocabulary' 'Shadow
Vocabulary', and 'Active Vocabulary', The difficulty of deciding
what the c¢hild understands and when he is shadowing and when imitating
is very difficult and in genera! reguires ad hoc judgements -- for
example, when Daniel said [dak] it seemed that he had failed to
recognize the familiar word for an instant, until he saw the object.
It was probably a case of imitation rather than shadowing, but the
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truth is inaccessible., HNevertheless, the distinction is useful
conceptually, and reference to Jacob as ‘shadowing' words in the
sense just defined will be made throughout the thesis,

1.7 Psychological testing: supplement section

Periodically, as | mentioned, §, Haselkorn administered four
of the six UZgiris and Hunt scale tests, which are tasks based on
Piagetian theory of cognitive development. The scores on these
tests, the scales, and the tests are reproduced in the supplement
section. These tests cannot be translated into a simple placement
of Jacob in one of the Plagetian sensorimotor stages at each test
session, for reasons that are detailed in the supplement section, .
but roughly we can say that Jacob at 13:23 was in transition From
sensorimotor stage IV to stage ¥, and that he had arrived in stage
Vi by 15:26., There is a great temptation to tie his cognitive
development to the evolution of his language from a 'signal' system
to a 'symbol® system, but the details of these parallel evolutions
are so ragged that | find generalizations about what sensorimotor
stage goes with what level of language use to be inappropriate at
present,



CHAPTER TWO

Topics in the semantics of Jacoh's early speech: Words and

Section 2.1 lIntroduction

As the title indicates, this chapter Is by no means intended
to do justice to the full range of semantic information in the Jacob
caorpus. We shall only consider here material from the first half
{approximately} of the study -- 12:8 to about 16:15, with a few specific
ends in view, alil concerned with the nature of early words or word-
Tike utterances.

The first of the ends is phonological: in order to ‘do phono-
logy', we must know what utterances are to be counted as words.
At the threshoid of speech, as we shall see in section 2.2, this
is a non-trivial guestion.

Specific examples of sets of utterances which are more structured
than babble but fall short of beling words are described in some detail,
and we conclude Trom examining them that for Jacob, phonetic and
semantic criterta of 'wordiness' do not seem to be correlated, so
that judgements as to which utterances are 'words' for purposes of
phonological analysis must be made on grounds internal to the child's
nhonological system.

Consideration of the defining properties of words leads us to
the second major topic of this chapter: Jacob's early semantic
development may involve the transition from verbal signals to verbal
symbols. This is a crucial step in the ontogenesis of speech; its
significance has especiaily been stressed by Halliday {1975).

We suggest that this essential development be seen as a reflection
of a general cognitive problem~solving ability,

The third topic, discussed In section 2.3, is to present the
evidence for the very striking semantic selectivity of Jacob’s
garly speech. Rather than names of objects, Jacob strongly preferred
certain types of action-words. Here we are dealing with one of the
ways children differ from one another. Not all chiidren show
semantic selectivity, and those who do may have different favorite
topics.
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in section 2,4 there is a preliminary comparison of Jacob's
semantic development with that described by Halliday for his son
Nigel {Halliday 1975) and in section 2.5 we place Jacob's development
in the cross-sectional context provided by Katherine Nelson's 1973
study of the semantic structure of the first fifty words of 18
children aged 12 to 24 months.

Section 2.2 On defining words
2.2.1 The problem

Listening to the vocalizations of children, especially those
between the ages of 12 and 24 months, we are struck with a descrip-
tive problem that is very marginal in working with adult language:
of the many noises a zhild makes, which ones are meaningful in the
way that adult words are and which ones are scund play? What can
we say about those which seem to have communicative intent --
judging by the ¢hild's body attitude, facial expression, and gestures =--
but in gne way or another don't seem to accord with our intuitions
of what a ‘word' is?

Psychologists and psycholinguists {e.g. Nelson 1973) are
seriously interested in the child's 'first words', for if there is
to be a theory of how children learn what words are used for,
such a theory must be able to explain children's initial hypotheses.
In turn, the evidence as to what these 'initial hypotheses® are must
be, in large part, how the chlild uses language.

Phonologists are also concerned with the matter of defining
‘'word', for phonology is defined on words {Ferguson 1973, Ferguson
and Farwell 1975, Jakobson 1968}, a matter which we will return te
in ch, 3. This section Is then a necessary prolegomenon to the study
of child phorolegy and the acquisition of linguisiic communicative
skill.

In this chapter we shall try to develop some expliclit criteria
for 'being a word', and to consider how vocalizations can be like
words in some respects and vet fail to satisfy the criteria for being
a word. (Throughout, we will be dealing only with single-morpheme
words; for comparison of this chapter with treatments of edulg
language, it is necessary to replace the term ‘word' by the term
"morpheme . )

Any notion of Tword! requires at least that & sound pattern and
a meaning be associated recurrently; there may be variation in the
sound of the vocalization and in its meaning and function, but if the
meaning does not recur when sound-patterns recur, we have babble,
and if sound patterns do not recur when a recurrent meaning is
apparently intended, we do not have linguistic expression of that
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mcaning. The notion also reguires minimally that recurrent sound-
meaning pairs be used, at least some of the time, with communicative
intent, ruling out involuntary noises. We should not, of course,
rule out talking to oneself, which Jacob did, especially for self-
regulation.

Not all authors use the term 'babble' to refer to all scunds
where a recurrent vocal-tract configuration is not associated with
recurrent meaning. Indeed, | do not intend to conflate 'babble!
with the earlier type of vocalization called 'cocing', but Jacoh
at 12 months was well past the cooing stage, and differentiating
between babble and cocing is therefore unnecessary for the present
purpose.,

'Babble' is also often distinguished from 'jargon', a term
used for those sound patterns where the listening adult irresistibly
feels that the child believes that he/she is 'speaking' as other
people do. Such advanced babble is not solo play, but Js accompanied
by the eye-contact, intonation patterns, and body posture appropriate
to conversation.

Cooing, babhle, and jargon merge into one another, and the last
of them, as we shall see, merges into speech, We shall call all
of Jacob's pre-speech vocalizations babble, and the functicnal
distinction of sound-play vs. conversation will be taken to apply
to the category 'babble’,

We shall frequently refer to the communicative function of
babble. 1t may seem strange to refer to the communicative function
of 'meaningless’ sounds, but a false paradox is created by shifting
the sense in which we use the word 'meaning®. As has been pointed
out by Jakobson among others (Jakobson 1966}, communication has
many aspects besides the transmission of messages about the world
beyond the participants in a communicative act. We also transmit
infarmation about our willingness to send and receive messages-
in-the-narrow-sense; if we are willing to send and to receive,
then there is a community or solidarity setr up between us and those
who are willing to reciprocate. This exchange of reassurance or
solidarity s a basic element in social interaction among animals,
including ourselves. This kind of communication, called 'phatic
communication', is available to babies at the level of shared eve-
contact by the fourth week of life (Robson 1967) and at the level
of shared attention to aspects of the external world (following gaze
or point at an object) from a few months of age (Bruner 1975).
Babble aiso becomes the channel for phatic communication, and Jacob
used it freely at the time this study began (12:8).
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Buring the early months of the study, 'babble' began to do
more than signal mutual attention. On the one hand, the exterior
form developed into harangues and monologues, including striking
imitations of one side of telephone conversations, which we will
discuss in detail later. On the other hand, babble also developed
richer content, as we will see in chapter &. The sounds became
'carriers' for intonation contours which Jaceb used, along with
gestures, to communicate to adults that he wanted them to do something
for him. Here sound-meaning correspondence developed, but the
'sound' which recurred was pitch contour, net an articulation
sequence, and we will retain the term ‘babble' for the sounds which
carry the meaningful contours. {f English were a tone ianguage,
this terminological decision would probably be inappropriate, but in
English, the way in which segmental phones carry meaning is different
from the way intonation carries meaning, and the way they are learned
seems to be different as well. (see ch. 5)

Returning after thls discussion to the notion of 'word', we
see that our requirements of recurrence and communicative intent are
still too weak to define 'word'., Groans, sighs, and 'razzberries'
{loud bilabial trill expressive of contempt), for example, show sound-
meariing correspondence and are frequently used with communicative
intent, but they are not 'words'. Reflecting on their exclusion,
we see that ancther major stricture on words s that they must fit
inte the phonological system of a language. Certainly a few small
groups of utterances, mostly cnomatopoeic [swoosh, bzz, mraow} and
a few types of affective modification (& lo:::ing time} disturb the
plcture, but by and large the sound of a word musc not only be
conventionalized (as a razzberry certainly is) but mus: furthermore
conform to the phonetic surface structure constraints of the
language it belongs to.

We also require, if we are not dealing with pathology, that the
meaning of the utterance be accepted by other speakers of the language,
or at least comprehensible to some of them.

When we look at a corpus of children's utterances, we will find
that many of them, beyond a certain point in development, have so
high a degree of phonetic and semantic consistency within the child's
usage, even though they do not quite match adult models, that we shall
want to refer to them as 'words', Beyond picking cut words, we look
for recurring patterns of sound and recurring situations, When we
find recurrences of sound pattern (including recurring intonation
patterns), we can speak of having recurring tokens of utterance-
types.,
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Some of the utterance-iypes are direct expressions of affect
{discontent, pieasure, excitement] or pure sound play {(which usually
indicate contentment and may be interpretable as an expression of
well-being (Dore, Franklin et al. 1974}). We then begin to find
utterance-types which are used in much more cleariy-defined circum-
stances (Bruner 1975, Halliday 1976): perhaps to accompany pointing,
hiding, or other action, to initiate interaction with adults, or
to ohtain some kind of help from them. Tokens of these types may
closely resemble adult words which would be appropriate to the
situation in which the child utters them, or they may seem to be
the child's ‘own invention'., Such utterance-types, more wordlike
than expressions of affect but different from our notion of ‘word!
on phonoleoical, semantic, or functicnal grounds are a major focus
of Interest in a study of the early acguisition of language. Since
! have been unable to find a term for such utterance-types that has
both charm and clarity, | shall refer to them as ‘proto-words',

in subsections 2.1.2 and 2.2.3 we shall proceed to develop
the notion of ‘word' more fully, and then we shall ses in 2.2.4
that unti] nearly 17 mos, aimost all of Jacob's utterances that could
be collected from the onset of speech (the first proto-word) were
proto-words rather than true words when he first acquired them.
Most of them developed towards being true words, and the rest {with
the predictable exception of those proto-words modeled on adult
utterances which are not true words eitner, Iike ‘uh-oh'} dropped out
of use.

2.2.2 Eriteria for fbeing a word!'

in dealing with the problem of defining ‘word' for Jacob, a
set of three criteria seemed appropriate: 1} the degree of phonetic
consistency 2) the degree of semantic coherence 3} the amount of
what | shall refer to as 'autonomy', that is, the property of being
a rtrue symbol, detachable from a particular real~world context and
usable in a variety of pragmatic situations. A well-behaved word
is 1) phonetically consistent to the extent of showing variation
in only a few features about a well~defined phonetic target, in
degree comparable to the variations found in adult surface phonetics
2} semantically coherent to no less an extent than the chain~
complex of semantic properties! which define common words 1ike
‘cut' (with a knife, with a scissors, a cut on the hand, a cut of
meat...) or 'on' {light on, shoe on, dish on the table, picture on
the wall, fly on the ceiling) 3) autonomous in that it is not part
of @ motor act or a ritual; may be used with varying intonations and
to refer in different sorts of speech acts.
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The firsl two criteria were foreshadowed in Z.1.1; autonomy
will be discussed in 2.2.3. We shall describe a given proto=word
at a given time in Jacob's deveclopment as being more or less word-
like with respect to each of the criteria.

It was originally hoped that the criteria developed for being-
a=word would covary: that the notion of ‘'being & word' would develop
for Jacob in such a way that we would find ‘primitive words?, low
on all criteria, which would gradually develop into or be replaced
by ‘true words', high on all criteria. |t would then have been
possible to use mon-phonological criteria to judge what utterance
types should count as 'words'; much more importantly, such covariance
would suggest that the child develops from observation, a theory
of what 'words' are.

The data to be presented force the abandonment of this approach,
and suggest & separation of phonolcgical progress towards adult language
from semantic progress.

2.2.3 Symbolic Autonomy

Two major lines of development seem Yo gccur in Jacoh's use
of speech: an increase in phonetiec control, which will be discussed
most fully in chapter 3, and an increase in symbolic autonomy. Few
of Jacob's recognizable utterance types which were weak with respect
to the criterion of semantic coherence, and his generalizations
never <eemed to be the wild examples found Tn the literature (E.
Ciark, 1873). instead they moved along reasonable tracks of associa~
tion, {see section 2.2.4), so there 1s little tc be sald ir Jacob's
case about deveiopment of semantic coherence,

Autonomy is an absclutely crucial property in the development
of a communication system bevyond the capacity of & finite list of
uncombinable signals, for if the elements in a communization system
are not autonomous, that means that they are no more than wvocal
gestures, and cannot be used to convey novel messages {cf. Hockett

1966},

We will see that symbolic autonomy did not simply appear, but
that it developed as Jacob pressed his limited lexicon into the pursuit
of various goals. For this to be the case is entirely consistent
with the well-supported overall picture of child language development
enunciated by Slobin (1871, 1973) ""New form. first express old functions,
and pew functions are first expressed by old forms' -- what | have
Tightly callaed the 'ifnchworm' model of rule-growth. Here, at the
threshold of language, Jacob first used proto-words to accompany
actions and interactions with which he had become familiar; then,
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apparently, he seemed to find that some of those proto-words could
convey messages to others, messages which were propositions, demands,
or requests. Slobin points out that his developmental principle

is a familiar eone in the psychology of cognitive development. WHe

may place 1L in a larger ontegenelic and phylogenetie context hy
considering that the ability to utilize existing ways-of-doing~
things to accomplish nhew ends -~ an ability which reguires some
rudimentary separation of means from ends -~ is a fundamental pro-
perty of higher intelligence. We know that apes, in the right
circumstances, can solve problems of tool using (Kohler 1925}and that
tutored apes clearly achieve symbolic autonomy {Gardner and Gardner
1940, Premack 1971). We may view Jacob's progress as a manifesta-
tion of the ontpgenetic development of this ability to dissociate
several aspects of an action from one another or to dissociate
actions from their context and employ them in new contexts.

A note of caution must be added here, however. J.A. Fodor has
pointed out {pers. comm.} that while the hypothesis that Jacob must
BISCOVER that words are good for more than just one function will
explain the data, other explanstions are possible which are compatible
with an opposing view: that a child of speaking age is already
sotentially able to use zny signal which he/she has as a symbol If
the situation is appropriate. Cognitive development might well have
outstripped linguistic development so much at the beginning of
speech that multiple uszs for words are in principle available as
soan as the words are; the reason that we see so few uses for each
word may have to do with the child's interest, his/her surrcundings,
or what these first words mean to himfher. As examples arise in this
chapter and we develop the notion of autonomy more fullyv, we will
attempt to describe what sort of evidence would be necessary to
enable us to choose between the first hypothesis, thai symbols must
be invented by each child and are likely to be absent from the
earltiest speech, and the second, that & child who can speak is already
at a stage of cognitive development where signals easily can become
symbois, s that what is described as a lack of symbolic autoncmy
is dus to cther important factors in his/har environment or develop-
ment .

2.2.4 Utterance types which fail to be 'true' words in Jacob's

output: iterated patterned babble

When we cannot collect utterances into putative tokens of a
type at all, we have babble:; none of the three criteria for word-
hood, as Tar as the observer can tell, are met by sets of such
utterantes. Let us first examine a group of very clearly recognizable
sets of utterances which can renk fairly low on phonetic consistency
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and have no semantic content (and therefere no autonomy): these may
be described as iterated patternsd babLle (iPBY. They consist of
repeated ane or two-syllable units, and it is their utterance as
long iterated strings which makes them recognizable as tokens of

one type, even whan the phonetic control is poor and there are no
semantic clues to help the observer recognize them as recurring
elements In Jacoeb's gutput.

Jacob had three clear IPB's, one of which did in fact have
semantic content and went on to develop autonomy; also at least
one of his other utterance-types which would ordinarily be considered
a 'real’ word seems 1o be better described as an IPB with semantic
content. The first iterated patterned babble to occur in Jacob's
speech was roughly [diga]l”, with notable variation {see ch, 3 for
phonetic details) even in the units of a single iterated string.
It seemed to be pure sound play, vet to have some connection with
the way he said his name, a poorly controlled [déka] (used only in
the context of a peekaboo game, representing 'Where's Jacob?')
{further discussion of this relationship in ch. 4, sec. 3)
impressionistically, this [PB might be described as soundplay
variations on the theme of 'Jacobt', for he just seemed to run around
saying 1t.

The second IPB to appear, which we shall symbolize as [ioic]
{more precitely, [io(io)M]) was interesting in a different way.
It became one of Jacob's favorite utterance types. [ioio]l apparently
originated as accompaniment to rotating an object, for example a
wheel on an axle or 2 loose knob. Very rarely -- once or twice
in about a hundred tokens -- Jacob seemed to 'just say' it without
any apparent connection with rotation., Jacob varied the actual
form considerably, though not very much within a single iterated
string; we find [ioicio...], [wiawiswia...], lajajaj...], with a
characteristic alternation of front and non-front segments, one
a glide or & high vowel f{or the sequence [wil) and the other a low
vowel. There was possibly an etymological connection of [ioio]
with the word ‘wheel!, which was not in Jacob's active vocabulary
at the time |ioio]} arose, but which had been in his passive vocabu-
lary for quite some time,

A little before [ioio] appeared, Jacob began to use an lterated
sequence 'round and round' [wambwi]l. 'Round and round' already
had autonomy to some degree, for it was used predicatively of an
object rotating {e.g. tape reels) and to accompany Jacob's action
causing an object to rotate. However, once he devised [ioio],
he almost always used 1t as the sound with which to accompany his
own action on an object.
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After a few weeks In which [foiel was used only to accompany
action {(as far as anvone wac able to teil), [ioiol began to show
symbolic autonomy across speech-act categories. He used It at 15:11
as a predicate, pointing to some phonograph records not rotating
at that time, and at 15:1& with & rising contour, to ask permission
to turn a knob on a tape recorder (generally forbidden action},
and with great insistence in demanding to be allowed to turn a
decorative suspended disk. At the same time 1t maintained its
primary use as an accompaniment o action.

Here, then, we have one dimension of autonomy: & word that
at first accompanies an action X is found helping to express the
meaning 'l want to perform action X' and 'One could perform action
X with that object... 'or perhaps a formulation that involves the
desired state of the object rather than the causation of that state,
i.e. a word that at first means 'this object does X' comes to help
In the communication of the messages '] want that object to do X'
and 'That object could do X',

This developmental sequence corresponds with that described
originally by Gruber {1967} -- although | have reservations con-
cerning his 'performative' terminology -~ and rmore recently by
Bates, Camaioni and Volterra (1975) and Halliday {1975, see section
2.5).

wWe do have one case from a videctaped session {tapes by §.
Haselkorn} which gives an argument that Jacob originally could
use [ioio] only as a signal meaning ‘1'm turning something/something
iz turning'. At 14:28, about two weeks before Jacob was Tirst
observed to use [ioio] with the functions of requesting, demanding,
or predicating potential states, he was playing with a revolving
of fice chair. When he was helped up into it, he began to rock;
Haselkorn and |, studying the videotape. agree that he seems to have
been trying to make the chair turn by this rocking. As he rocked,
he said [iciel in a falling tone. He discovered in a few moments
that the chair could not be made to turn by his own efforts,  When
an adult asked him if he wanted to 'uo around', he acted very pleased,
and erjoyed being turned very much. But whenever the adalt stopped,
Jacob used only grunts and gestures to elicit a repetition of the
actien., He did not use [ioie], or 'round', which was alsc in his
vocabulary, to attempt to elicit action from the adulls present.

One might interpret this as deronstrating the hypothesis of
this section: that at 14:28, lioio] had not developed sufficient
autonony te do anything bul accompany Jacob's own action, but that
at 15:16, 2 1/2 weeks later, it had changed from being a signal of
ongoing aciion to a symbol which genuinely referred to rotation,
actual or potential, desired or merely contemplated, demanded or
requested.
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But the classic nemezis ol behevioral study rises to haunt
us. 'He didn't' does not prove 'he couldn't have!.

To show conclusively that & signal iz merely a signal and not
an autonomous symbol for a c¢hild, it seems to me {(after discussion
with J. A. Fodor, who brought the problen to my attention)} that all
of the follovwing very improbablie conditions would have to be satisfied:

1) The child uses the signal spontaneously

2} He/she wants something that can be obtained only by a novel
use nf that signal (& very rare communicative condition)

3}  The novel use has the same referential meaning for the
signal as the child's established use has (How would one
verify thav?)

4] The child's failure to use the signal as a symbol cannot
be ascribed to the usual factors that Interfere with
performance: overmotivation, Tack of interest, fatigue, etc.

Given these difficulties, the problem of the contogenesis of
symbollic gutonomy in speech will probably have to be resolved
indirectly, in the context of the child®s total cognitive development,
rather than in a ianguage-centered study such as tha present one.
However, we will not drop the topic, which is of the greatesi
importance in forming a picture of language development; we will
instead bring fourward all the evidence so far gleaned from Jacob
in the hope of illuminating the problem as much as possible.

At the point, then, when [icio] was used for requests and
commands as well as narratives, 1t was certainly very wordlike.
The only criterion of those which have been set up in this chapter
on which it fell short was phonetic consistency. Some other jtems
which it seems more natural to call 'words', for example 'thankyou',
were as poor phonetically and lacked autonomy. 1 think the reason
for being reluctant to call lioio] a word after it developec autoncmy
is external to Jacob's speech: ‘thankyou' can be repeated over and
over, but [ioie] even if it derives from ‘wheel', is not based on
an iterable English word.

After several months! tenure as a favorite utterance type,
lfoio] disappeared almost completely, although Jacob's interest
in rotating objects did not. Presumably he became aware -- or
hegan to care -- that it was net a word used around him except when
his parants were Imitating him a5 a game. |1t certainly had plenty
of instrumental reinforcement, however; In discourse, Jacob's
parents and | socon came to treat it as a worg like any other, and
one Tinds frequent eschanges like
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A

J: [id?;?;} Adult: 0Oh, you wanta turn that? 0k,

J: lieioin] Adult: Yeah, you're making that go
around, arencha.

The third Tterated patterned babble was rather short-lived,
roughly [oyi]™, and Tt may have Leen based on the word 'okay!,
which Jacob of course heard frequently, but very rarely used (one
or two ohserved tokens of 'okay' over the entire observation period}.
It had & range of phonetic variation simiiar to the other [PB's,
and had no discernable semantic content.

We have alreaedy alluded to Jacob's 'thankyou', a CVCY form,
ac being very much like an IPB on internal grounds -- that is,
just comparing it with other items in his output and ignoring Tts
relatively good semantic match with an adult model word. ‘'Thankyou'
was recognized as Jacob's 'first word!; it was the only one he seemed
to have at the start of observation at 12:8, Like Bruner's subject
M (Brumer 1975) and, | believe, many other children, he used it in
the game of ‘''‘giving' when handing an object to someone, and not to
mark the receipt of an object. (A discussion of this fact as it
sheds light on the child's concept of who-is-sypposed-to-say-what
in conversation will be found in ch. 5.} 'Thankyou' was ore of
Jacob's most freguent words, averaging well over one token per session
for the first sixty sessions {12:8 to 17:4); then it rather suddenly
became rare. and was not heard after 18:25,

The stop articulation varied from alveclar through palartal
to velar; the first vowe! was non-back and usually mid~high or mid-
low; the second vowel was usually non-front and non-low [see appendix).
Occasionally the second syllable had & final m. 'Thankyou® could
be produced as the two-svyllable unit or iterated several times in
accompaniment to a single act of giving. The greater freguency of
single~unit utterances sets it somewhat apart from the three {PB's
discussed previously; it seams that in order to represent Jacob's
-speech fairly, the IPB should not be set up as a rigid either/or
classification, but as a 'squishy' ene; 'thankyou' is less of an
IPB than [ioio] with respect to amount of iteration.

{Discussion of the problematic phonetic structure of 'thankyou'!
and its theoretical interpretation is in chapter 3.}

"Thankyou', In adult language, like greetings and interjections,
is a word closely tied to action, or rather to social ‘nteraction.
{t is thus of low autonomy In adult language as well as in chiid
lanquage. In judging the 'wordiness' of Jacob's 'thankyou' we
therefore should not downgrade it because of its low autonomy,
unless we wish to revise the way in which we speak of adult language
and deny ‘word' status to 'thankyou® in English.
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I should be noted that onildren more advanced than Jacob at
IS5 months, in their creative use of language, may use a word which
hes Tow autoncry in the adult language in a variery of ways. Jacob
at 18:7 used 'bye-bye' with rising contour to ask his father, who
was preparing to leave the apartment, if he was indeed about to go
out {see ch. &5}, and Daniel Menn, at 25 yonths, used ‘bye! predicatively
{X is gunel and desidoratively (vake X away), althoush he was not
exposed 1o such possible nursery- language use by those arcund him
{Meny 1973, . There is, however, a minimal level of autonomy possessed
by any word in adult language: & word can always be used as its
ownh namz, as for example 'goodbye' is used in the sentence ''Say
'goodhye' now®,  Children probaoly come to masier this use very
early; a perfect esample of it is found in this seguence from the
Daniel Menn corpus at age 2:6:22, where Daniel reported

"Hi man ~- not here now'', it.e. "'l said ‘hi' ta the man -~
he's not here now."

REeturning to lacob's use of 'tnankyou', it never manifested
any autonomy; during the final period mentioned, when 1t had
become very rare, only four tokens in eighieen sessions, it was used
on the next-to-last of these cccasions to mark the receipt of an
object. Jatob had no congomitant Toss of interest in the ‘giving'
game when 'thaniyou' became rare. Instead he kegan to mark ‘giving'
with a rising intonation contour on a babhle 'carrier' {see ch. 5}
while offering an object, a much closer match to adult behavior.
There were probably some phonological contributing factors to
certain fiuctuations {Menn 1975, and see ch. 3) in the forcunes of
‘thankyou' which we have not taken up here, but its final denise
probably occurred because Jacob had come to understand that adults
de not say 'thankyou' when giving someone something.

We will conclude by remarking that although 'thankyou' appar-
ently always accompanied an act of giving, it was not, as a behaviorist
might suppose, describable as arn auxiliary motor act which somehow,
via association, got linked into the seguence of motor acts involved
in giving. There is, first of all, not a unigue sequence of motor
acts invelved in 'giving'. Furthermore, ‘thankyou' did not always
come at a cortain place in the act {e.g. the beginning of motion
towards the recipient, bringing the object into contact with the
recipient's nand, release or withdrawal of the object). The same
general! chservation applies to the association of [ioio] with the
act of rotating an object, and to s}] the instancss to be discussed
tater in which Jacob's speech was closely connected with seme par-
Ligular kind of action. As is widely said, early speech is closely
tied Lo action; furthermore, in both adull and child language, the
hest sermantic characterization of certain words seems to be 'what
you say when you do X', But ihe way in which certain words and
aetions are linked cannot be understocd mecharical oy,
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2.2.5 Qther early utterance-types

Quite a number ~- in fact, almost all ~- of Jacob's eariy
utterance-types were deficient with respect to some of cur criteria
for being-a-word. Most of these proto-words are lacking in autonomy.
Some accompany specific types of action, like 'there’, used when
Jacob put an cbject down, occasionally when he gave Tt to someone;
'here', used to accompany handing an object, and 'thankyou' and

[ioia] {in it: early stages} as discussed above.  Some others were
involved with interpersonal or Intransitive action, for example:
'byebye ', ‘peekaboo', 'Jacob' (= 'where's Jacob?'), 'bounce' (while

bouncing up and down)., Other proto-words showed evolution, like
[ioie] did, towards autonomy: an excellent case is the very frequent
item 'down', which was originally used only to accompany knocking
down block towers, but soon could be used to describe failing in
general, first of objects that he caused to fail, then as comments

on the action of another person, then on his own position, and
eventually as an imperative or request and as a comment on position
of an object not resulting from any action that he could have
witnessed or inferred. (An early example of this progress towards
autonomy came at 14:24 when Jacob stood looking out of an Bth-storey
window, repeating 'down' over and over.} ‘'Down’' did not make
comparable progress in phonetic development, however; it came into
Jacob's active vocabulary at 13:25 showing a well-controlled alveolar
onset but much variation in the vowel and final nasal {see ch. 3),
and maintained {ts extreme variab{lity throughout the rest of the
study.

With respect to the criterion of semantic coherence, 'down'
might seem a little weak, since Jacob occasionally used it to
accompany vertical-downwards slapping motions. ({This use seems
peculiar to the English-speaking adult; however, assuming that this
was indeed a ‘use of the word '"'down''', one can certainly argue that
it is not a bizarre overgeneralization but a natural extension of
meaning. }

Standing back from this discussion for a moment, we can see
that in speaking of the developing autonomy of [icio] we were
congerned with its development across speech act lines. (XK. Nelson
drew this point te my attention.) However, in discussing 'down',
we observed development of autonomy within one type of speech act,
the narrative. The case of 'down' brings out the fact that we should,
at least theoretically, distinguish the notion of the extenslion of
a single referential use to different contexts from the notion of
the generslization of the reference of a word. The problem is a
nasty one, hecause it requires us to figure cut what part of the
child's meaning is represented in his/her utterance (Greenfield,
Smith, and Laufer forthcoming). 1f ‘down', for example, happened



Henin - 33

to mean for tno cnidd roughly what il means for the adult, then in
each of the mouy contexis in which Jacob used it to comment on down-
ward motion o low position we would have the same narrow referent
expressing a very wrall part of the child's thought: the word
would have bigh autonemy and lov gencrality. 11, on the other hand,
‘down ' meant ‘motion down and pushing down and Iying down and
ifyoupushedsomothinarhereilwouldVall dowrn! -- 14 it referred to a
more inclusive congept than the adult word, then it would be of high
generaiitly (low specificity) end could be of losw autonomy -=- the
child could be unable t0 use it Tur a new situation Jike "He's
getting ready o get down'. Insteac of being one sharp tool of

many vses {1 would be o cuwbersone multipurnose gadget that cannot
be adapted to any use for whick 11 wes not designed, reminiscent

of McNeill's hyporhetieal holophrase (Mcheill 1966} although not so
extrenw. 1y tooll much work to shoie that the concept of holophrase
was unfenable. To find oul just how vagee children's words may be
will probably teke a great desl more. Geiring back to the data in
hand, barking {active from 15:29) and wmeowing (active from 17:27)
showizd 2 sinmilar development of autonomy, from being 'what you

do when you look ar an animal picture' to expression of a desire

to look out the window in hopes of seeling a dog or a cat,

Ancther proto-word had a somewhat difforent history. |t was
weak on both phonologicel and semantic consislency. but it seemed
to have corsiderable sutonomy from the time when it was first
ohserved, around 15:15 -~ although this is difficult to argue when
the meaning is ili-dcfined. This item was a liguid babble that
we shall refer to as 'hello'; it appeared freguently whiie Jacob
piayed a1 peering out the Tront apariment door or at the beginning
of 'conversations® on his toy telephone [in the latter instance,
with & rising intonation centour: <cf. 'Hello?'). The semantic coher-
ence was apperently weak in thet 'helio! also appeared when therse
was no evidence that Jacol was In or pretending to be in a greeting
situation. |1 mey have been a general interaction initiator, but he
als0 seemed just to like the sourd. This fact, coupled with a
rather weak articulation of the liquid, was probably why no adult
realized at the time that he had such an utierance=-type. Recuryent
liquid babble was noted, but no semantie content was recognized unti]
videotapes of Jacoh at the door and plaving with his toy telephone
were siludiad.

Since 'hello® thus Jacked semantic cohersnce how can we argue
for avtonony?  Perhaps the other situations in which Jacob used it
were not differert uses of one basic meaning but instances of a very
diffuse meerra? i the casc of 'hello’ we have o fair argument:
it was used principally in two types of instances which are semantically
related but represent different speech acts: the situaltions described
above, aii otuo {(1=5:21) while hending the tov phone to an adult,
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trying to get the adult to 'talk® on it. Butl it was also present
in unrelated 'handing' situations. Altogether it remaing a proble-
matic proto-word.

2,2.6 The problem of the relationships among the Lhree criteria

for being & word

11 we summarize and tabulate the cases discussed so far in
section 2.2, which are all the principal cases in the data, we see
that there is no correlation among the three parameters of wordiness
except that weak semantic coherence impiies a low rating for symbolic
autonomy because it becomes, as we have just said, hard to defend a
claim of autonomy when semantic coherence i5 low.

[icio] was phonetically poorly constrained, but semantically
and with respect to autonomy it was much like its better-controlied
near-synonym, 'round and round'. [diga] and {oyi] were phonetically
poorly constrained and alse semantically empty. ’'Thankvou' was
peor phonclogically and showed no autonomy but had high semantic
coherence; ‘down' is very much like [ioio] without regard to the fact
that it was a deliberately taught and frequently modeled English word
while [ioic] was Jacob's own invention., {Aside: this suggests to
m= that perhaps any item in & child's active vocabulary is best
looked at as being his/her 'own invention',)

Table 2.1 below 15 a schematic representation of tae descrip-
tions which | have just summarized, which are representative of the
proto-words and [PB of the whole corpus.

With no evident correlations between phonetic conststency and
the semantic aspects of 'wordiness', we must conclude that decisions
on what utterances to 'count in' as words for the sake of phonology
will have 1o be made on grounds internal to phonology.

We should not Teave the topic without discussing another sort
of interrelaticn between phonetic consistency and semantic coherence:
a trade-off relation, resulting from the problems adults have with
recognizing children's utterance~types, An utterance can be recognized
by adults, and responded to as having content, only if it has sufficient
semaniic AND phonetic coherence for the adult to become aware of it
as recurrent. A type with high phonetic consistency, however, can
be recognized as the 'same word' in a great variety of uses (Isn't
it funny, he uses the same word for 'deog! and 'cat'?); reciprocally,
high semantic coherence means that a word with poor phonetic con-
sistency is recognizable (Jacob is helieved to be saying 'down'
while knocking over blocks whether he says [denl}, [dol, or [da%].}
And finally, frequency (espectally iteration) plays a role in helping
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the adult ‘catch on' to the fact that the child is 'saying some~
thing,' and so does resemblance to an adult word which is appro-
priate to the contexts in which the child used his utterance.

Have we any evidence to support some kind of selection theory
from these considerations? Do words which adults fail te recognize
die out? Would 'hello® have survived in Jagob's vocabulary if it
had been recognized, or did whatever made 1t such an obscure form
also contribute to its short life? After all, the child's opinion
of his/her words may be much more important than feedback from adults,
and that would minimize the Importance of thes adult's ability to
recognize a proto-word. The question of whether the child's words
survive because they are recognized by adults, or whether, on the
contrary, the child abangons certain words because he does not
hear them in the ambient language must rest entirely indeterminate
for the present. A participant-observer study such as this one is
not the appropriate mode for the investigation of this guestion.
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In order to find aut if the child stops using words when adults
fail to recognize them, it would be necessary to have a study in
which there was no feedback to those aduits who interacted with the
child. The data would have to be detalled enough so that the in-
vestigator couid recognize (proto-) words which were based on words
in the adult language, but which the ¢hild's caregivers had not
noticed {(like 'hello' in the present study}. The fate of those
worgs could be then compared with that of similar words which the
caregivers had been able to recognize,

2.2.7 Possible bias and differeznces of interpretation

in the last subsection we have focused on the problems of
identifying the child's utterance, There is a notable difference
between Jacob and other children whose early utterances have been
studied, and it MAY be an artifact. The participant observer,
constantly interacting with the child, tends to listen for utterances
which have obvious clues to their content; transcribing audiotape,
one becomes dependent on audible cues {Yes, Jacob, it sure did fall
downl). Other authors, notably Dorz et ail (1974), report phonetic
patterns much more tenuously connected with content than anything
I reported {except the semantically empty but easily recognized
iterated patterned babbles). These patterns seem to be expressions
of affect -- contentment, affort, annoyance, etc. It is entirely
possible that Jacob also had these, but that they remain tc be
discovered in further analysis of the videotapes. It is also
possible that, while Jacob's tone of volce certalinly varied with
his mood, he had no consistent sound patterns correlated with those
moods .

2.3 Jacob's semantic selection
2.3.1 Description

Important work has been done in recent yvears on the characteri-
zation of what children talk about in earlyspeech, and what ends
they accomplish by speaking. K. Nelson (1973), with an unusually
large sample, calls attention to the ways children may differ in
what they use early speech for.

Jacob's proto-words showed a distinct semantic bias towards
action-names which also was found in his response to words spoken
by others. This bias became less evident at the same time that
symbolic autonomy was developing in bis proto-words, and the two
changes are probably related, although | am at present unable to
specify just how.
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The bias is guile evident from our discussion in 2.2: he
used his proto-words almost entirely to accompany action, and they
were specific to the action, not te anything acted upon: rotation,
placing, bouncing, hiding, giving, pushing down, building up,
hitting, and so forth. For example, 1f he was rotating a top, he
said [ioio] or ‘round', not 'top'. Furthermore, items in his
passive vocabulary that he was at ail likely to respond to were
wards that designated actions of this kind. He responded very little
te overtures of the familiar types "where's the block?' and not much
more to “'Give me the doll." | discovered after considerable frus-
tration that if I wanted Jacob to respond to verbal cues with
any reliability, 1 had better suocgest to him that he try one of the
actions he liked, such as bouncing, rocking, 'flying', or spinning
an object,

Let me make it clear that Jacob during this initial period
did know, and occasionally use or respond to the names of some
objects (see passive vocabulary list, appendix); the bias we are
discussing does not arise from any inabiiity to learn names, but from
either his interest In them or his understanding of what people mean
by saying them. We shall return later to hypotheses concerning the
cause of Jacob's bias, after we have given a full description of {t.

Subjectively, it seemed that Jacob's attention was no more
directed to an object by an adult naming that object than by his
catching sight of that ohject among others. He couid take it or leave
it; he felt no social obligation o respond. Interactions between
Jacoh and me involving the teaching of action words and his subse~
guent response to and use of them usually became an amusing game
for both of us. After he watched me knock on a door while saying
'knock-knock', or tap with a pencil on a block saying 'tap-tap',
or caress a toy animal saying 'nice monkey', Jacob would usually
imitate the action, and then would not only perform the action himself
on verbal suggestion, but usually would turn to me expectantly after
he knocked or tapped and wait for me to repeat the word -~ where-
upon he would repeat the action.
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Table 2.2 Jacob's early words {gross vocabulary)

Listed chronologically within semantic groups

Each word is listed with age at first attestation, whether that
occurrence was imitated or spontaneous. In this table, italicized
words are those which | judge to have become part of Jacob's active
vocabulary within two months after their first occurrence; words in
parentheses were 'transient' in that they occurred at most once

more within two months after their first occurrence. Preceding each
word in this table is its appendix reference mnumber, which is a ROUGH
reflection of 'order of acquisition' {(a very rough term).

Action Words Names of Objects
12:8 1. thankyou 12:12 2. (toast)
12:15 3, there 13:6  10. (key)
12:19 4. no (inhibits action) 13:6 11, (glasses)
13:6 7. Jacob {in game) 13:8 12. (tree)
13:15 13. bye-bye 13:22 20. {ring)
13:20 14. jingle 13:22 22. (dot)
13:22 8. down 13:29 18. {pencap)
13:29 19. (peekaboo) 13:29 20. (do11)
14:0 27. around i4:0 2B. (diaper)
14:0 30, up 14:7  33. (turtle)
14:3  23. (bounce) ~14:12 33, (monkey)
14:12 32. tap-tap 14:17 36, (cow)
14:17 24, (on) 14:17 3B. (book)
14:17 34, (close) 14:17 37. ({cracker)
14:21 40, roll 14:21 39. earring (asscciated w. act)
14:21 43, (zip) 14:21 42, (duck)
14:21 44, (whee) 14:28 46. (teether)
14:24 26. ioio 14:28 48, (stick)
15:22 49. hot 15:1 55, (boot)
15:22 51. (here) 15:5 56./57. (shoes and socks)
15:22 53. hello 15:16 58. hole
15:22 59. (pull)
total: 22, active, 13; total, 22, active, 3; only 'earring'
14 had more than twe had more than two occurrences within
occurrences within two two months after first use; all but
months after first use ‘toast' used as labels

Remainder of words attested by 15:22

12:19 5. [digs] babble 13:3 9. hm 14:17 35, (moo)
12:19 6. razzberry 14:7 25. [oyi] babble 14:28 47. woof

(words not heard by L.M. or found on tape have been omitted from
this list; their inclusion would not affezt the outcome)
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2,.3,2 Possible explanations of Jacob's semantic selection

It is entirely possible that Jacob's semantic selectivity is
a reflection of his interests and personality -- a {ine topic for
study, but not a linguistic matter. Jt is possible to imagine
psycholinguistic explanations, however, and it seems worthwhile to
mention them as areas for future investigation.

Two possibilities have come to mind: 1) Perhaps Jacob's lack
of response to certain typical object-oriented remarks, such as
'where's the doggle?! might be due to a fallure to realize that adults
want him to respond to those remarks and are not neutrally offering
verbal material for his inspection. This hypothesis would be rendered
implausiblte if it could be established that a child of Jacob's general
level of skill at social interaction should know what adults want
of him/her when they ask 'Where's the doggie?!

2) The second hypothesis relates to Jacob's lack of inclination
to say names of objects rather than to his infrequent response te
them, but it is not entirely independent of the first hypothesis.
Perhaps Jacob did not know when it is appropriate to say names of
objects. Is there a process of learning WHEN 1o talk? What form
does it take? Consider that action words (clap hands, roll, tap-
tap...) are almost invariably presented along with the action; the
action is seldom performed in silence, or accompanied only by unre-
tated chatter. The action-words under consideration do not concern
the routine activities of getting dressed, eating, being bathed.
They are highly focused and are only continued by the adult so long
as they seem capable of amusing the child; they are ends in them-
selves. Jacob had very favorable circumstances for learning that the
word was part of 'what you do' when you perform the action. (He
by no mears learned to say all the action words that he learned to
respong to. There is phonetic selectivity as well as semantic
selectivity, as we shall see in section 4.1)

Obiects, however, are different. A ball might have lain on the
floor for several hours, and once in that time an adult might have
said 'Lcok, Jacob, there's a ball'. Jacob typically attendsed to such
statements, and certainly learned the referent of ‘hall'. But in
such clircumstances, there is no clear indication as to what the
occasions are on which It is appropriate to say 'ball'. in the
naming of transient objects {e.g. vehicles and passers~by, as might
be seen from a window or while walking} the clues as to when to talk
asre clearcr, but one does not, in the city, name every passing person
or gbject.
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! suggest, then, that a part of Tearning words is learning
what the occasions are on which people say them. This is an aspect
of their function, and is conceptually separate from their referential
meaning. MNames of objects may have a clear referent but an obscure
function for some children, they may become part of the passive
vaocabulary and yvet not be used. It would be easier to learn when
to say words that are part of games or other clearly-defined brief
actions and interactions.

Can not knowing (or not having a theory about) when or why
something s said by adults inhibit a child from saying it? This
is a much more delicate aspect of meaning than referential meaning.

It should be understood that for a child to have a theory of
what the appropriate occasions for an utterance are does not mean that
his/her theory is correct. It is tantalizing to note, in that respect,
that in the first fiftywords of gross vocabulary, in table 2.2,
there are 22 names of objects, and 21 of those were used only as
pure labels in a naming-qame situation. The one that was used to
get an adult to do anything beyond attending to the utterance was
the rare, very early word ‘toast', used to request toast once at
12:12 and again for the same purpose at 16:5. While Jacob's action
words were being extended to uses as comments, demands, and reguests
on occasion before 16 months, no object word except for 'toast' was
used to request a desired object (or to elicit any action involving
an object) until 17:20 when he asked for 'tea'. Possibly when Jacob
did develop a theory of 'when to name' objects, the theory was that
object names are used just as they were most frequently used to him:
as labels in a game of naming objects. It should be understood that
Jacob frequently desired objects other than toast, and communicated
his desires very well, by reaching towards what he wanted and babbling .
usually with a rising intonation contour (see ch.5}. Some confirmation
for the hypothesis that Jacob failed to use object names because he
didn't know when to say them comes from the fact that the first
object name which he used at all frequently was one for which the
appropriate occasion was unusually clear: starting at 16:19 he
squealed what was apparently his ward for ‘siren' whenever he heard
one outside.

Holzman (pers. comm,} suggests another possible Interpretation
of a shift from use of action protc-words to a greater variety of
function~types. 5She supposes that the earliest aspect of word-
learning is a learning of what~to~say-when, as certainly seems to be
the case for Jacob. Now suppose that the insight that things-have-
names lags behind the more superficial knowledge that pecple say
certain things at certain times. Without the understanding that things
have names, a child could do very little correct labeling; the expected
results might be very like the wild type of ‘overgeneratization'
{anything in a silver frame is 'baby', anything dimly breast-1ike
is 'nenin'} (Clark 1973).
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How In the particular case of Jacob, it appears to be the case
that Holzman's model does not explain the data, for his accurate
responses when he was asked to give someone an object would be
difficult to account for if he did not know that the word designated
the oblect., However, Holzman's emphasis on children's use of the
exterior form certainly accords with the general evidence in this
thesis, and her model seems to me to be likely to be the correct
one for explaining the behavior of some children.

Section 2.4 Remarks on Halliday's findings

M.A.K. Halliday's very important book Learning How tc Mean
{1975) reports intensive work on the development of Janguage in his
son "Higel'. A detailed general comparison of Nigel and Jacob is
called for and would be very rewarding, but it falls cutside the
scope of this thesis. Here we shall take up the topic of Nigel's
development of symbolic autonomy.

Nigel's development is similar to Jaceb's in some respects
and differs in others. For each of them, however, it is true that
items in his output initially lack autonomy and develop it gradually.
Halliday puts his observation as follows:

The c¢hild's language system at [the first] stage is a two-level
svstem, If consists of a content and an expressgion, and each
element in the system is a simple sign having jiust these two
aspects; 1t is a content-expression palr. In other words, the
svstem differs from the adult language system in that it has no

intermediate level... (p. 6} no level of form. (p. 8)

Hailiday then goes on te describe aspects of his son's speech which
are not strictly analogous to any we have developed here; his descrip-
tion of the functions of speech 1s considerably elaborated and forms

& principal part of his exposition. The crucial term of comparison,
however, is that Nigel's content-expression pairs {which would be
described in our terms as proto-words lacking autonomy) begin to
develop new functions; In Nigel's case, the breakthrough comes

on three proper names, which are found at around 16 months with
contrasting intonation patterns: "Here for the first time is a set

of options which do not ferm a simple taxonomy. The personal names
Anna, Daddy, Mummy may be combined either with high level tone,
meaning 'I'm looking for vou' or with mid falling tone, meaning
something like 'hullo, there you arel!! {fig. 5} "[It] ceases at

this point to be possible to interpret the system as a simple
inventory of meanings...he is developing a semantics that is not

only a lexical semantics but alsc a grammatical semantics, a meaning
potentlal that is organized in sets of options which combine." (p. 36).
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We should note a disgarity between Nigel and Jacob which may
be of some general interest. Halliday finds that Nigel begins
‘dialogues’ at about the same time that he begins to develop autonomy.
He suggests that these occcurrences both of central importance are
not independent of one another. However, for Jacob, who was apparently
a much freer babbler than Nigel, one cannoi ascribe a definite onset
to the emercence of dialoguc., From the earliest weeks (13:3) of
this study, Jacob engaged in the ‘vuter form' of dialogue, as well
as in the outer form of monologue. Among his monologues were arm-
waving babbled harangues {(which observers jokingly identified with
academic argument style) and later he babbled (one-sider) 'telephone
conversations', The dialogues were sometimes exchanges of syllabic
babble with his parents; with me they tended to be exchanges of 'hm',
with varying intonation contour. {(Jacob babbles variously at me,
but | did not imitate him, finding it more natural to respond with
the 'hm'.)

Gr the other hand, dialogues with genuine verbal exchanges of
information develop more slowly. One might consider the cases where
Jacob verbally reguested action or permission to act {found by 15
months) as early forms of dialogue. More sophisticated early dialogues
are elicitation of object names from the adult (around 17 months}
and verbal 'no' responses to adult questions (about 19 months).

I suggest that the emergence of verbal dialogue is a complex
topic in fts own right, and | doubt that it bears a simple rela-
ticnship to the developrment of symbolic autonomy,

2.5 Comparison of the semantic structure and growth of Jacob's

vocabulary with the data from K. Nelson's study

We are fortunate in possessing Katherine Nelson's study {1973}
Structure and Strategy In Learning to Talk, which follows the
language development of eighteen children during their second year
{with a follow-up at 30 months}. In Nelson's study, vocabulary records
were kept by the children's mothers, and Nelson obtained a variety
of other measures in interview and test situations. Jacob can be
compared with those subjects with respect to many of the indices
recorded by Nelson, and the present study can thus be placed in a
comparative context. We find, basically, that Jacob is typical in
his overalil vocabulary growth and his semantic categories, but that
he is very unusual, with respect to Nelson's sample, in the following
respects: 1) the lack of proper names in his first fifty words,
2} the overwhelming number of action words in the first ten words, and
3) the large proportion (30% at least) of his vocabulary which still
consists of action words when the first fifty words are tabulated.
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Before continuing with the comparison, we shall need to make
a temporary shift in terminology. Nclson restricts her corpus to
spontaneous ly produced utterance~types which have sufficient semantic
and phanetic consistency to be recognizable as recurrent meaningful
elements; evidence of autonomy was not analyzed. On the latter
topic, she states {p. 15):

At this level detailed analyses have not been made of the
uee of o particular word by z particular child across situations
and over time... The mothers in this study on the whole reported
that early words were used quite consistently £0 express a
particular function, that is. reference, demand, etc. 7Tt has
often been asserted that voung children use a single word for a
varlety of different functional statements, This view is not
strongly supported; the evidence on the contrary suggests that
these children were quite consistent, not to say repetitious,
in the use of words they knew. This question deserved more
direct and intensive study.

{Before we continue, note that the evolution of autonomy in Jacob's
utterances was slow enosugh to accord well with Nelson's data, but
eventually extensive enough, for at teast some words, to accord with
the *folklore' assertion of functional variety as well. |f other
children who are studied In detail acquire autonomy in the same slow
way that Jacoh and Nigel did, the apparent contradiction noted by
Nelson can be considered as resolved.)

Returning toc cur terminological problem: HNelson refers to
all recurrent meaningful utterance-types as 'words', which is con-
sistenl with general usage regarding child language; considerations
of the details of phonetic and semantic consistency and of autonomy,
have not generally led investigators to set up a proto-word category
such as we have found necessary for our specialized purposes. For
purposes of comparison, them, in this section we shall use the term
‘word' in the same way that Nelson does, and shall likewise restrict
our attention to the words of the child's active vocabulary.
{Note with the hindsight available to us as a conseguence of possess-
ing a nearly complete record of Jacob's production types, both
spontanecus and imitated, we obsarve that Relson's declision to
restrict her Investigation to the active vocabulary was probably
a very important methodological decision. Her stated (pp. 13, 14)
reason for doing so is that If one includes imitated vocabulary, one
must then attempt to judge whether one is dealing with pure scund
imitation or whether the word is being used "with understanding'
{Nelson guotes Leopold here). In a study of semantic Structure,
clearly only words used meaningfully are of interest, but to make
such a judgment ohjectively is impossible -- one does not even know
if reliable inter-observer agreement can be obtained., Inspection
of table 2.2 reveals that Kelson's decision to focus on active
vocabulary probably did much more than increase the reliability of
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her data base: if her subjects were like Jacoub, that decision
greatly sharpened her results, Jacob's patterns of semantic selec-
tivity show up much mere clearly if we consider only his active
vocabulary instead of his gross vocabulary {active, shadow, and
imitated)., In retrospect, it is not surprising that this should be
s, although the case might be othervicse: we shall see the same sortl
of pattern-sharpening whenrn we compare phunetic selectivity of active
vs. gross vocabulary in chapter 4.)

The tables below show Jacob:'s vocabulary growth and semantic
classes for his first fifty words according to Nelson's cateqories.

Tables 2,3

Jacob's vocabulary according to Nelson's (1973) categories

2.3 a) Jacob's first ten words of active vocabulary

Nelson's functional Joacob's wards Ne. of J's words
gategories in_category
Specific nominals 0
Generaf Nominals, 5 toast i
objects
Action, .  thankyou 7
description 3. there
and demand 5. Jacob
7. down
8. round
9. up
10. [ioio]
Personal-%ocial k. no 2
6. don't

Modifiers

Function Words

Jarob's age at 10 words aclive vocabulary, 1h:24
Nelson's subjects mean age at 10 words, as reported by parents,
15.1 months

Jacobls active vocabulary is numbered above in accordance with
the order of acquisition as computed far table 4.2,
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Jacob's first fifty words of active vocabulary, and comparison

with Nelson's 'R and 'E' subjects

Nelson's functional

Jacob’s words

Rao. of J's % of words in

categories

Specific Nominals

General Nominals,
objects and sub-
stances, animais
and people

Action,
description
and demand

2. toast
11. doli
17. duck
21. earfearring
22, siren
23. nose
25, truck
26, light
27. door
28, car
0. hole
31. cracker
32. tea
33, key
34, hat
35. tape
37. tractor
38, cookie
1. lion
43, eve
44, shoe(s)
L5, appie
L7. wheel
48. box
50. ball

thankyou
there

. Jacob
{a) round
.oup

19, [ioio]
12. tap-tap
14, here

16. rol}

39. (a}wa‘f
4y, off

42. on

46, eat

4g. bang

A ) A b

words in category for:
category
:,.I. Ef_ﬁ*_l lgi
0 0%  13% F5%
25 50%  62% 38%
15 30% 12% 15%
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Tabkles 2.3

2.3 b} continued

Nelson's functional Jacoh's words Ho. of J's % of words in
categories words in category for:
category J IR E
Modifiers, States 15, hot 1 2% 7% 12%
Personal-Social . no g 10%
{standard) 6. don't
13. hello
19, uh-oh 5% 11%
20. bye-bye
{animal noises} 18. woof-woof 3 6%
28. guack
36, meow
Function Words 24, what's that i 28 1% 82
(8sa)

Notes: Animal noises, used as social exchanges as well as
responses to real and pictured stimuli, are not separately categorized
by Nelson, | place them as persohal-social, since they were clearly
not names of animals for Jaccb., 1 have alsc followed Nelson's
general procedure of assighing each word to a single function class,
which requires a certain amount of arbitrary decision-making.

2.3 ¢} Jacob's active vocabulary growth for first fifty words, cumulative
50
ko
30
20

10

12:13 13:13 14:13 15:1% 16:13 17:13 18:13 18:13



Menn - 47

Notes to Chapter Two

YWords in adult language have less semantic coherence than is
commonlty supposed. | use the Vygotskyan term in a strict sense,
though | do not say that meanings are chain-complexes. A set 5 is
a chain-complex if there is no single feature which all of the
members have in commen, but there are instead stepwise connections --
features in common -- between each element and some other element
in such & way that all the elements are linked together by sequences
of such connections. (Vygotsky 1965)



CHAPTER THREE

Phonetic Development and the Treatment of Phonetic Variation

1.1 Theory of analysis of sound patterns

As ., A. Ferguson and C. B. Farwell have emphasized {1975},
the usual discussions of child phonology do not deal adequately
with thes great amount of phonetic variation that is often found when
we compare putative tokens of the same word. We cannot simply carve
out ‘phonemes' and ignore small variations, because we are dealing
with a developing system, & system in flux, and while some variation
is random noise, some of it must be symptomatic of real changes taking
place in the child's way of saying words. ir this chapter we shatll
discuss some assumptions commonly brought to the study of child
phonology, rvaise some questions about them, and then discuss Jacob's
phonological development, raising more theoretical problems as we
go and occasionally belng able to make arguments for answers to some
of the guestions thus raised.

For some children, very little distortion of the data «- perhaps
none -~ is introduced bty describiing their output according to everyday
Amerlcan phonological working assumptions such as the following:
appropriate units of analysis are 'phones', which are segments wholly
comparable from one word to the next in similar phonetic environments,
and there are 'phonemes’, classes of phones in free variation or comple-
mentary distributions. |If the data warrant, we may abstract away
from these classes, preferring a deeper level of analysis in which
underlying phonemes are related to the surface forms by sets of rules.
(This device is very easy to justify in many specific cases in child
phonology and is often indispensable.)

A word ~- that is, the 'sound' part of a sound-meaning correspond-
ence ~- is to be described as a string of segmental phenemes modified
by a small set of suprasegmental phonesmes such as pitch and stress;
the phonetic realization of a word so represented can then be derived
by rules. Phonetic variation Is either subphonemic and therefore
uninteresting or else it signals full neutralization of phonemic
contrast in the phonetic environments in which it occurs,

In adult language, exceptions to these principles are assumed to
arise from dizlect or speech-style variation, and beginning speakers
are assumed to be monclectal.
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Most, If not ali, of the above assumptions work very well in
analyzing the speech of children who have been sperking for a number
of months, or perhaps just children who set up a nice rather discrete
phonemic system Tairly early in their speaking-lives. {That most
children reported in past literature have not caused their investigators
toc much difficulty in the application of the phonetic/phonemic distine~
tion may also be a result of investigators giving up on children with
confusing types of wvartation and/or lack of high-quality tape-recorded
data.)

Ferguson and Farwell {1975) seem to be the first te have called
attention to the theoretical importance of the phonetic variation in
early child speech. In general, theories of the acquisition of phonology
since Jakobson have been concerned only with the acquisition of phonemic
contrast, but the amount of smoothing and ad hoc interpretation of data
required to make the corpuses from some children fit in with standard
notions of 'phone' and 'phoneme’ suggests that possibly children do not
{or do not always) start out by analyzing their language in the way
that they will have to eventually in order to become competent speakers.
To use an analogy drawn by Paul Kiparsky, crawling precedes walking
and i3 helpful although not necessary in developing the skills needed
for walking, but is NOT a simplified kind of walking. The relation of
a ¢hild's early phonologizing te the phonological structures of a mature
speaker is an empirical question, not to be beqgged, and the difficulty
of accounting for all of the variability of children's phonetic output
within the phonemic model suggests that the model is inadequate,

Let us examine Jacob's output {or rather my phonetic transcrip-
tion of the tapes, which is as close as we can get to the acoustic
events at present), and let us start with the minimal assumption that
each word is specified as an acoustic and/or articulatory target with
a permissible range of variation about that target. In order to justify
a description with more internal structure than that, we must compare
words amd see if they contain segments comparable in target and degree
of variation about that target. Such segments are entitled to be
called 'phones'. But even if there are some phones, perhaps not all
words are completely decomposable into phone sequences, and perhaps
there are other ways in which words may be compared besides segmental
decomposition,

There is a very important way in which words may be analyzed that
is different from the 'American' model. {Instead of cutting the word
Tvertically! into time-sections, it may be analyzed partially or
completely in a ‘horizontal' fashion, separating out aspects of the
utterance which extend over its whole tength -- nasality or pitch,
to take two common examples. Such an analysis is called a prosodic
analtysis, and has been developed chiefly In Britain by J. R. Firth
and his students. Some very interesting work on child language
using this model has been done by Waterson {1971).
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We then have three basic ways In which a ¢hild may approach
a word:

1} as an unanalyzed whole, a Gestalt

2} as decomposed sequentially into time-sections: segments,
syllables, or possibly some other subpart of the word's duration

3) as decomposed prosodically

Note that 2} and 3) are not mutually exclusive, and that in
a ¢child's lexicon, it is possible that some words are unanalyzed
while others are analyzed sequentially, prosodically, or both;
furthermore we cannot assume that if there is a sequential analysis
used for one set of words it will be the same as the sequential
analysis used for some other set. A homegeneous mode of analysis
may be an end result, not a starting point.

There are also, cutting across these three approaches to words,
two basic models for describing articulatory/acoustic target and range:
discrete feature-matching or continuous ‘homing-in'. Analysis by
discrete features is, for many good reasons, both empirical and heuristic,
very popular and | will not discuss it here, but an analogy from Jacob's
non-linguistic behavior shouid be heipful in 11lustrating the sort of
situation in which an analysis in terms of features does not account
for the learning process.

Jacob, for most of the period of this study, delighted in pretending
to feed his toy animals. At twelve or thirteen months, he was not
especially particular about purting the empty spoon, piece of toast,
or whatever exactly to the animal's mouth; anywhere nesr the end of
the nose would do. However, if he was pretending to feed himself or
another person, the 'food’ always went to the person’'s mouth: he
knew what and where a mouth was. By 20 months, things had changed:
Jacob had become very precise about putting the 'spoons' to the toy
animal's mouth, This occasioned a great deal of effort when he was
'feeding' a set of toy horses whose heads were at a great variety
of angles to their necks and bodies (horse rearing, horse grazing,
horse with head turned to one side, and horse in ‘normal’ standing
position).

Most of this change cannot be ascribed to finer muscie control --
Jacob (at 20 months} had to start to feed each of the horses by turning
it s0 that he could see its mouth cleariy, and that he certainly could
have done, had he cared to, at thirteen months, Such refinement of
objectives does not lend itself to description in terms of making finer
and finer feature-distinctions as to what is and Is not & mouth.

The proper description is that Jacob became more carveful about doing
something exactly rather than approximately.
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Similarly, for the mastery ol a specch sound, there is a long
way to go after one has conceptually distinguished the target from
everything else. Not only must one acguire the motor control pre-
reguisite to landing close to the target, one must understand that it
is necessary to get within a certain distance of the target before
cne's performance i5 good enough to be called a 'hit'.

Up to this point, | have not distinguished between input
(recognition and storage) and output phases of analysis. As far as
sequential versus prosodic analysis Is concerned, | will make the
simplifying assumption, which presently seems plausible to me, that
the same mode of analysis deseribes a word for production that describes
it for recognition and storage. When we come to the problem of whether
the descriptors are wholly discrete, wholly continuous, or some sort
of mixture, however, | hypothesize that the following model may be the
best: descriptors for recognition and storage are discrete and exhaust-
ively described by features. The targets for output are also described
by these features {cf. mouth/not-mouth}, but the range of acceptability
requires a continuous type of description.

3.2 Data on phonetic development

After this long prologue, let us examine the phonatics of Jacob's
speech. We will consider only spontaneous utterances, for Jacob's
production often improved dramatically when he had Just heard the adult
model , and @ separate study is needed to see how to evaluate shadowed
and imitated words. Whatever is going on, it is ciear that, as |
said in chapter 2, Jacob's own patterns show up much more strongly in
his spontaneous utterances than they do in his output taken as a whole.

We can narrow down the wide range of possibie modes of analysis
presented in the preceding section before we begin detailed description,
There are only three words [ioio]l, 'thankyou', and 'Jacob' for which
a sequential analysis into segments is wrong, and in two of those
"thankyou', ‘Jacob' we can still talk about vocalic segments -- it s
the consonantal portion which is best recognized as a prosodic unit
not subject to seguential analysis. For the rest of Jacob's active
vocabulary, as far as | can see, analysis into segments is proper,
and | have taken it as basic because it is the mode of analysis with
which | am familiar, but prosodic analysis is an essential counter~
point and | will sometimes deal with it explicitly or implicitly.

In Jacob's speech, | have found no reason to take the syliable as a
sequential unit, but this is in no way to be taken as an indication
that | hald -~ or that anvone should hold -- the tenet that only the
segment and not the syllable can function as a seguential wnit in child
phonology. (For discussion of the svllable as a unit, see B. A.
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HMoskowitz {1970)). Therefore, setting aside {ioio] for the time being,
here are charts of the vowels of Jacob's words as | heard them. Almost
all the utterances used for these charts are on tape, and instrumental
analysis will be undertaken In the near future.

31.2.1 Development of the vocalic system

A word about the notation used and the data represented in these
charts: | had divided Jacob's corpus into sections reflecting notable
changes in his consonant system; in the nature of things, they were
of varying lengths. Having no less arbitrary criterion for division
of the corpus into time-blocks to study the development of the vocalic
system, [ used the same division except that | considered the shortest
time-block, which was only two weeks long, together with the one which
preceded it. The resulting division of the corpus is as follows:

Set # 1 12: 8 thru 14:21 Sessions 1 thru 22
Set f 2 1h4:2% 15:16 33 ko
Set #3,4 15:72 16:28 4i 56
Set #5 16:30 17:25 57 67
Set # 6 17:27 18:25 68 77
Set # 7 18:27 19:27 78 87
Set # 8 19:29 20:22 88 36

Within any chart, the tokens in the data were distributed evenly
across the types unless noted: for example, in the chart of the vowel
in 'there' in Set #1, eight tokens were found of the word, and they
were transcribed as being equally distributed among [de], [dal,
[d=], and [da]. This must be taken as a tentative description; only
formant plots are really adequate if one wishes to decide what sort
of statistical distribution the vowels have, No interesting time-
shift in the type-token distribution occurs within a given chart
unless noted; for example, within the chart for 'there', since there
is no note to the contrary, it is not the case that [de] and [d=]
were used only during the first four weeks of the time period of
Set #1 and the other two forms only used during the remainder of the
period. |t remains possible that some fine-qrained patterns of this
sort exist but have escaped my notice.
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Here is a sample entry to show how to read the vowel charts,

6. [aw] 6.1 'down', 18 6.2 '*{a)round', &

[# w] is a phonetic representation of the adult vocalic target, presented
with at least as much information as is necessary to indentify it in

my dialect, and with more information if it seemed that Jacob was
cognizant of finer phonetic detail than minimum. '6.' is a reference
number, having no special meaning except that | have presented the

charts for each set in a simjlar order each time. The order is roughly:
special cases, high front, low front, central, low back, high back.

Each adult word which occurred during the period of the 'set' in guestion
that contained an instance of the target vowel is listed with a

reference number, as 6.1 'down' and 6.2 '(a)round' in this example;

the number following each target word represents the number of tokens

of the word transcribed and used for analysis during the period of

the 'set'. The reference numbers for each word are used to label

the curves on the vowel-space chart which enclose the vowels which
appcared in tokens of that word during the period. Here, '(a)}round' was
heard with vowels transcribed as @ and a, while there was much greater
variety for 'down'.

Dipthongized outputs are indicated by arrows projecting from the
first vowel towards the second element: for example, in Set #1,
chart 4, for the [ej] in 'Jacob' indicates one excellent rendition of
the vowel by an arrow pointing from [e] towards [i]. Dotted lines
indicate that some tokens were recorded with a vowel diphthongized and
other tokens were recorded with the same nuclear vowel but no diphthong-
ization, There are one or two places where an on-glide is represented
as an arrow pointing towards the nuclear vowel from the appropriate
direction.
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Figures 3,1 Yowel Charts Set #1, 1218 ~ 14i21 Sessiona 1 -~ 32

1. thaskyou, (=], 40 2+ thanigou, {ul , 40

3. [@A] there, 8

=

4. leil Jacod, 7 51,)] Jacob, 7
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Pigures 3.1 Vowel Charis Set #1, continued 12:8 « 144121

6, (eew] 6.1 down, 18 6.2 {(a)round, 4

-

7. [0] 0561 7.1 toast, 1 7.2 don't, 1 7.3 no, {no)®

7.4 L)
R, 4
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Figures 3.1 Vowel Charts Set $#2, 14124 - 15116 Sessions 33 -~ 40

1. thankyou, [#], 15 2, thankyou, (ul, 15

’ 4.1 (%QW, 12
3. [ee] tap, 1 4. fmw] 4.2 {ajro

E &
@ a ’
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Figures 3.1  Vowel Charts Set #2, continued 14524 ~ 15:16

5.£AT up, 1 doll, 1

7.L¢ 1dontt, 2

=
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Figures 3.1 Vowel Charts, Seis #3 and #4, 15322 - 16328 Sessions 41 ~ 56

1. thankyou, Les] -
2. thankyou, [u]

3.1 here

5. Lej] Jacob, 1 6.[c4] there, 3

\e ¢
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Figures 3.1 Vowel Charis Sets #3% end #4, contioued 15:22 ~ 16:28

8.1 down, 30
8. [eew] 8.2 (a)round, 1

9.1 duck, 1; truck, 1 9.3 helle, 2
9. [A] 9.2 ub-oh, 3 944 Jacob, 1
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Figures 3.1 Vowel Charts Sets #3 and #4, continued 15122 - 16:28°

11.1 bye-bye, 3

10,1 doli, 3
10, [a] 10.2 hot, 3 (wiuaper} 11, [aj] 11.2 light, 3

!ﬂi

12.1 don't, 12
12.2 hello, 2
12.3 roll, 1; nose, 1}
12. {0},[8] 12.3 uh~oh, 3; toast, 2 13. [v] woof
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Figures 3.1 Vowel Chartas Set #5, 16:% - 17:2% Sessions 57 -~ 67

indicates redup-
licated forms

241 k‘ey’ 4:
28 tea, 2

2.12.2

4. [ej] tape, 2 5.[] cracker, 2; quack, 2

] N,
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Figures 3.1 Vowel Charts BSet #5, coutinued 16:%0 - 17:25

7.1 hot, 2
6., {eew] down, 10 7.fal 7.2 doll, 1

‘hot! is A dy
whispered, . @
somstimes h MAQ

only is present

8.1 bye-bye (lat syl.)
8. [g,ﬂ 8.2 bye-bye (2nd syl.;
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Figures 3.1 Vowel Charts Set #5, continued 16250 -~ 17225

11l.1 r0ll, 1

10.1 door, 5 11.2 bole, 1

10,557 10.2 off, 1 11, [ol,[5] 11.3 dou't, 2

¥
’ 9)
101 CH i 12
3 A .3 p
Q
12. {v] woof, 1 1%, [3] cracker

L0 5 \@35

Not charfed: 25 attempts at car/truck; see text
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Figures 3,1 Vowel Charts  Set #6, 17:27 -~ 18:25  sessions 68 - 77

Z.1 tape, 11
1. [1) key, 5; tree, 2: toa, 3 2. [ei] 2.2 {a)vay, 1

4.1 tractor, 2
do2 W&cker, 1
4. [e] 4.3 quack, 1
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Figures 3,1 Vowel Charts Set 46, contimued 17:<7 - 18325

6. Al uh-oh, 1; up, 1 7. [a] car, 16

> B.2 bye-bye (lst gyl.) 3
e~bye |

8, [ai) 8.1 lion, 2: eve, 1
L

A

x &

Q, fn3l 1ight, T
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Figures 3.1 Vowel Charts Set ¥6, coutimued 17:26 - 18:25

113'2 dos 41 10.4 off, 2
1o, {2 10,3 dom'n 1 10.5 cork, 1
u w
129
10,
o - °
(k-4 M
% ; 2 & />
% re2, ‘
1.1 uh@h' 12.1 woof, 1

11. [o] 11.2 noss,

N

13.1 tractor, 2
(31 racker, 1
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Figures 3.1 Vowel Charts Set #7, 18127 - 19524 Sesasions 78 - BT

1.1 eat, 2; cottege cheess, 2;
1.1 key. 4; cookie, 3;

i ) MRM%\(\)

31 tractor
3‘2 h&t,

2.) tape, 2
2 [eJ] 22 hab:f! 33 {a}i‘

Y

4ol dom’ 13 501 duck, 1: s 3
4. [®w] 4.2 {a)round, 10 . o2 WD, '3 ! '

w1 )
£
\ &
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Figures 3.1 Vowsl Charts Set #7, continued 18127 ~ 19124

7.1 lion, 2

cott cheese, 2
e ! 70 [a3] 7.2 eve, 1

hot is
Whisper

+4 bye-bye (2nd syl.) 2

[ —

9.1 off, 4

9.2 wall, 2

‘ 9.3 door, 8

8. [n3] light, 9 , 9.[27 9.3 ball, 7
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Figures 3,1 Vowel Charts Set #7, contiuued 18:27 = 19:24

10.1 hole, 1 11,1 cookie, 3
10.2 roll, 1 1le (W] 11.2 woof, 4
10. [o] 10.3 no/don*t, 7 2 - ;

w&<:)

i}
v
I!,l (l

12. [u] shoe/boot 1 13. [27] tractor, 3

] N
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Filgures 3.1 Vowel Charte Set #8, 19:29 - 20:22  Sessions 88 -~ 96

1.1 cockie, 7; boreie, 13;
1.1 cottage cheese, 2;
1.1 key, 8; eat, 5; daddy, 2

1. [i] 1.2 baby, 6 ] milk, 14

9;

o

3.1 bresk, 2 243 taps, 1

@3_3

30 {ej} 3-2 haby. 6 - a
3&*
S

4s [¢n] there, 2 _
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Figures 3.1 Vowel Charts Set 6, contiawed  139:27 - 20322

Sed hmar, 2; C&t, 41' apple,
5.5 that, 5

\Q

7.1 (a)round, 9
7.2 down, 11
2 Jewl 7.3 cow, 2

"

8.2 duck, 2 8.4 ms‘ 8

8.

g5 N
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Figures 3.1 Vowel Charts Set g8, continued 19129 - 20322

9,1 kaks (both syle.) 2; mama, 3
9,2 doll, 1; hot dog, 4 7 944 sock, 4
9, {e19.3 hot, O 945 block, 4

94 "3

10.1 bye, 4
10.2 fly, 1
9.6 box, 5 10. {8j} 10.3 eye, 9

(o

11,1 ice, 3
11. [a 3] 11.2 bike, 5 1l. 3 light, 12

H,2
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Figures 3.1 Vowel Cuarts Set #8, continued 19: 29 - 20322

12.1 more, 2 ig:; O§§: 2
12,2 door, 6 [2] 1%.% hot dog, 4
12, [ 12,3 (2) hor

14.1 broke, 1
13.4, ball, 16 14.2 hole, 1
l3u5 w&lk., 3 54 * £3 o}
15.1 cooxie, 16.1 moo, 4
15. [U] 15.2 woof, 4 16. [u] 16.2 shoe. 1% &b

N
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It is a vrutsm that we learn very little about the process
of acquisition unless the child does something different from what
the adults around him/her do. Jacob does some very interesting things
with diphthongs and with the vowels in words of two syllables, but in
the first four sets the simple vowels {by which term ! will refer to
monophthongs in words of one syllable} [a], [al, [A] appear guite on
target; the [a] of ‘doll' seems to be too far front and then in
Set #5 it is too far back, but there is nothing there from which
one can make a crucial argunent. The worst of the simple vowels

in Sets #1 - #4 is [o] =~ not [o] in general, but specifically the
[o] in 'ro', which is frequently centralized. This is probably a
lexical matter -~ that is, the [o] in 'no' is not the same phone as

the [o] in 'don't®, 'roll', etc. The explanation for this is not
Tikely to be internal to Jacob's vocalic organization, for ‘no’

turns out to be very variable in the ambient cclleoquial speech:

[nol, [nopl, [nrenc], [new], and long strings of 'no's' in which the
unstressed syllables are quite » bit centralized. In other words, to
describe 'nn' in the adult lanquage, we also need lexical information.
if we ook at the complex vowels —dipthongs and words of two syllables,
we do see shifts over time and other properties that suggest descrip-
tions of output in terms of target -- and continuously -~ described
range instead of discrete features. We must go very carefully here,
however, because 50 few cases are invelved and conseguently it Is hard
to rule out competing explanations. With the evolution of 'thank-
you'! the ranges of the two vowels do seem to slowly and smocthly pull
apart like splitting amoebas. This could be a case where the change
over time is due to gradually narrowing specification of the two
vowels. But there could also be 2 more mechanical explanation =~

that Jacob did not have any more trouble specifying the [®] and [u]

of 'thankyou' than he had in specifying simple vowels, but that in
production the articulatory Instructions for these two maximally
distinct vowels got confused, and the progress we see was only due

to increased articulatory motor skill.

The other case which may show specification of a vowel by
target and continuous range is the problem of the relation between
'down' and ‘round’'. Here {unlike the case of 'no’ vs. the other
occurrences of [a]) there is no lexical reason in the adult language
for 'down' to have & very wide range of variation while 'round®' is
under much better control. However, there are only the two words
with [2 w] {until Set #8}., Consequently, alternative ad hoc explana-
tions of the difference between 'down' and 'round' that do not argue
against a feature analysis can easily be made up. They are left as
an exercise to the reader.

There remain two phenomena from which we can make interesting
arguments in the face of the general inconclusiveness of this
section,
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The first of these arques for Jacob's having, by Set #5 (four
and a half months after starting to talk) a rather strong internal
prganization to his vocalic system. They are no longer, if they ever
were, merely a constellation of target points; they occupy reqions
in some kind of structured space, and they impinge on one another.
This phenomenon is the disruption ol the previcusly established
phone {phoneme?} o] by Jacob's attempts to master [=].

In Sets #2, #3, and #4, Jacob seemed to have a well-established
[ol, even in the two-syllable word ‘uh-oh', (although not in 'hello'}.
During Sets #5 and #6, Jacob tried a number of model words with {2},
both rounded and less-rounded {automatic) allophones: ‘'more', ‘'door!,
fon', 'off', 'dog', etc., However, he very rarely managed to produce
an (o], and instead came out with {o], {z], [u}l, {A]l. Only during
Set ¥7 did a fair proportion of attempts match the target vowel.
While all this was going on, [o] was produced accurately only about
half the time (excluding 'no'} instead of almost all the time, and it
appeared as [u] in most of the errors, something which had never
happened before. It was as though Jacob knew that [2] was a back
vowel lower than [o], somehow 'in between' [a2] and [o], and in trying
to make the height distinction between twe back vowels, which he
had never had to do before, he pushed [o] up towards [ul.

A second argument can be drawn from this same phenomenon. Here
is the only case in which Jacob's acquisition of a simple vowel was
a long process which can be studied. And in this case we do see that
Jacob recognized [2] as a different target from [a], [o], [ul,
[#] long before he could hit this different target accurately. Not
only that, but he was probably sensitive to the differences between
the [a%] of 'door', and the less rounded [o] of ’'on', because the
error patterns show more rounded vowels tried for 'more' and ‘door’
than for the other words with [2] even at a time {Set #7, Set #8) when
he actually produced an [2] (rounded or not) on a minority of
oucas ions.

The other phenomenon from which we can get some good arguments
is Jacob's treatment of two-syllable words., Here we can show that
Jacob probabiy did make a prosodic analysis of the vocalic sequence
in 'thankyou' and 'Jacob', and we can also confirm that even though
Jacob did not develop a rule of vowel harmony, or avoid CV]CVZ

sequences, they presented a source of difficulty to him just as they
do to other children in the literature (see especially N. Smith, 1873).

What we take as an indicator of difficulty for the child is the
degree of variation of coutput. When we see the extraordinary variation
in the [2] of 'thankyou', as compared even with the diphthongized [=]
of ‘'down', since there is no unusual variability in the [&] of 'thank'
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in adult speech, we tentatively conclude that there is some source

of difficulty for Jacob within the word. One possibility, which

we shall not rule out, s that the consonants are the source of the
difficulity -- not separately, but the fact that there are two distinct
consonants in the word., In the next section we shall discuss the
behavior of these consonants, but presently we can susport the claim
that a sequence of distinct vowels is in itself a source of difficulty
by noting the scattered forms that show sporadic vowel assimilation:
‘uh-oh', usually correct but once [o? -o] (Set #3-4, chart 10,2)
'earring', one token, [iai] {Set #3~4, chart 4}, 'hello', always some-
thing Tike [AAa] (Set #3-h4, chart 12.2). A richer iitustration from
‘baby', which first appears in set #7, with tokens as [bajbi] [babal,
[babaj], [babi], [bebil, [bejbejl, [bWabwil, and [bibil. There

are probably three contributors to the miserable instability of this
word:  its lack of vowel harmony, the fact that one of the vowels is
the diphthong [ej], which has been troublesome all along (see

vowel charts and also section 4.4}, and its similarity to ‘bvebye’
{see 4.2, b.4),

Included in Jacob's many tokens of 'thankyou' are several in which
he had assimilated the second vowel to the first: in fact, after the
end of Set #1, there are four tokens of front vowels for the [ul;
one is the totally anomalous ColE sequence, and the other three are
assimilated: Ca Caz, C#C+, Cele. {noted in ] boxes on the vowel

set #2 set #5

charts). Jacob, then, occasionally assimilated vowels, but usually
maintained the adult distinctions, sometimes well as in 'ubh-oh',
sometimes crudely as in 'thankvou', 'Jacob', and 'tractor'. But
there are also a few cases in which he dissimilared identical (or
very similar) vowels in a sequence, and these provide us with an
argument that Jacob had abstracted from 'thankyou' and 'Jacob' the
pattern 'front vowel -~ back vowel'. There are two peculiar tokens
of 'byebye', both quite late {(Set #6, Set #7, as [deda] and as
[dado]; they could represent overgeneralizations of the vocalic
pattern of 'thankyou' and 'Jacob', and | see no other way to account
for them. |f that is indeed the case, Jacob had done a ‘horizontal’,
prosodic analysis of those words, abstracting out the way their vowels
changed over time,

3.2.2 Development of the consonants and glides

Lat us begin this topic by setting up input/output displays as
we did for the vocalic system. ‘Thankyou' and ‘Jacob! were special
cases which pattern together; we will discuss them in detail in
section 2.4, and for the present we will designate the initial and
mzdial stops in those words by the cover symbol 'G'. In the tables



Menn - 77

of the consonants below, if & word containing initial and final con~
sonant {or glide} is found only in the column for initial consonants,
it mzans that the final consonant s not produced, and conversely,

if it is found only in the column for final conscnants, it means that
the initial consonant was always in {spontaneous) production.

For all the stop consonants, it turns out that the environment
descriptor 'medial® is irrelevant; position in the word exerts very
strong control over what segments appear, but the conditioning factor
is syllable~initial vs. syllable~final environment. (This means that
the syllable functions as a prosodic unit.) For liquids and glides
it seems to be the case that 'medial’ -- or rather 'intervocalic!,
‘word-initial! and 'word-final' are the positional conditioning
factors, which is understandable in view of the fact that it is
difficult to decide just where syllable boundaries are with respect
ta configurations Jike [wawwaw].

In these tables, the feature descriptions given are only intended
to suggest some properties of the model phones that Jacob, judging
by his production or by inference {see section &.3), was aware of.
hote that he often seems to match phonetic detail which is subphonemic
for English speakers and yet at the same time fails to show any pro-
duction response to distinctions which seem very salient to us:
compare the absence of distinction between initial /¢/ and initial
/w/ with this reaction, in Set #6, to the difference between the 'light!
palatal [1"] of the word 'light’ and the ‘dark' velar [17] of the word
‘roll'. This should occasion no surprise, since there is no measure
of magnitude of phonetic difference which predicts in advance that
differences less than such-and-such will be subphonemic and differences
greater than such-and-such will be phonemic. However, this fact directly
implies that a simpleminded interpretation of the Jakebsonian approach,
an interpretation under which children cut up the universe of speech
saunds by first gaining control of one phonemic contrast after another
and then proceed to the contrel of subphonemic variation, is untenable.
Such a view is only held by straw persons, of course; certainly no
phonologist could take it seriously, since there is no possible complete
ordering of phonetic distinctions that predicts even an implicational
hierarchy of the form 'if distinction A is phonemic in language L,
distinction B must be phonenmic also'. Jakebson's implicational
hierarchy is only partial, that is, it only predicates such impli-
cational relations among a subset of the phonetic features of the
world's languages, and it is not vulnerable to this criticism.
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Tabie 3.2 Treatment of Consonants and Glides

Sylfable~Initial

Set #1, 12:2 - 14:2]
Sessions | - 32

Syllable-Final

Mode | no., Qutput Model no. Qutput
tokens tokens
G thankyou >40 d~g
Jacob
{diga) (many)
dental toast i d
-nasal thete 8
down 18
don't 2 d~n
dental no >10 n dental down 18 nomr8
4nasal +nasal {(alround 4 m§
jabialized
liguid (a)round k drw dental don;t z (V¥{?)
+round +nasal [dot”}
glottalized
Note: intervocalic G occasionally unvoiced

Table 3.2 Treatment of Consonants and Glides

Mode ]

dental
~nasal

liguid
+round

Syllable-Initial

Set #2, 14:24 - 15:16
Sessions 33 - 40

Syllable-Final

ho. Cutput Mode | no.  Qutput
tokens tokens
thankyou >i5 d~g
{d¥gr)
don't 2 d dental down 12 nmrd
down 12 +nasal
datl } labialized
tap I
dental don't 2
{a)round ] W +nasal
rotl i glottalized
Tabial up 1 ?

o
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Table 3.2 Treatment of Consconants and Glides  Set #3%, 16:22 « 16:12
Sessions &1 - 49

Syliable~initial Syilablie-Final
Mode | no.  Qutput Mode | no.  Output
tokens tokens
i thankyou 19 d~g
(diga) 1
dental there ] d dental down >20 men~¢
-nasal don't 7 +nasal
+voice down >30 tabialized
doll 2 N
duck 1 dental don't 7 vy (?)
+nasal
dental tap-tap 4 £ glottalized
~voice
velar duck 1 ?
glottal uh-oh Z 7
[#?~0]
labial bye bye 2 d
+voice
glide hare 2 h
glottal  hot 3
hello 7 g
liquid dol? 3 W

Note: medial lateral liquid, hello, produced as velarized lateral liquid
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Table 3.2 Treatment of Consonants and Glides  Set #4, 16:14 - 16:28
Sessions 50 - 56

Syllable-initial Syllable-Final
Model no. Cutput Hodel no. Qutput
tokens tokens
G Jacob i d
thankyou 1i d~g

dental don't 5 d denta) down 2 m
~nasal down 2 +nasal
+voice labialized
dental toast 2 d dental don't 5 {(¥)(?)
~nasal +nasal
~voice glottalized
dental what’s'at 11 s{9)~z(2) dental light 3 @
-nasal ~voice
-voice {glottalized)}
affricate
dental nose i d
+nasal
labial bye-bye 1 d
+voice
~nasal
liquid/glide woof 1 W
+round {a) round 1
~round light 3 1~

*There {s no convenient descriptor for tr/dr clusters, which have
palatal stop contact in casual speech but may be modeled for the
child with /d/ or /t/ onset.

“eoronal truck [ tg
~yoice
affricate
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Model

G

dental
-nasal
+ygice

dentatl
~nasal
~voice

dental
~nasal
~vyaice
affricate

fahial

velar
~yoice
+back

velar
~-ypice
~back

liquid/glide

+round

~round
~hack

glottal

thanXyou
don't
down
door
there
doll

tea

tape

what*s'at

bye-bye

guack
cracker

cracker
key

woof

light

hot
hole

Syllable~initial

noe,

tokens

[0 L

e N

-
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Set #5, 16:30 - 17:25
Sessions 57 - 67

Syilabie~Final

OQutput Hode no.  Output
tokens

d~gk

d dental down 10 n~n~f
+nasal
{m occurs once as flnal syllable of

'thankyou'}

dw

d

t~d

s{5}~z(1)

h v

dr~d labial off ! X
fricative woof 2 f

k velar quack 2 k~f
“volice

k

ke

w liquid/glide roll T ow
~raund
+hack

h (whisper)
3}
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Table 3.2 Treatment of Lonsonants and Glides

Syllable-Initial

Model no.
tokens
G(7) thankyou 2z
{7} tractor 2
dental down 13
-nasal dougie ]
+yoice there 2
door 1
dental tea 3
~nasal tape 11
-yoice
dental what's'at i
~nasal
-yoice
affricate
dental nose 1
+nasal
fcoranal tree 2
-vyoice
affricate
palatal cheese 1
~yoice
affricate
labial bye-bye 3
~nasal
+yaice
labial meow 1
+nasal {mwaw, close

imitation of

cat's meow)

#gee note, Set #b

Set #&, 17:27 - 18:2%
Sessions BB - 77

Sytiable~Final

Qutpet Model

d/ g9~k

d

d~t

S

n dental
+nasal
labialized

dh~t

¢

d labial
-volce
iabial

mw ~yoice
fricative

toEEhs

down

up

orr
woof

FIEY .

13

—“—r

Qutput

e~

x
£{7}
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Table 3.2 Treatment of Consonants and Giides Set #6, continued 17:27 - 18:25

Syllable-Initial Svllable~Final
Hodel no. Qutput Model no. QOutput
tokens tokens
velar gquack ] k velar quack ! k
~yoice cork -voice *
+back cork i
cracker I g
cockie ]
velar cookie i k
~yoice cracker i k
~back key 5 k~x
Tigquid/gltide  (a)way i W glottal  uh-oh 1 ?
+round {a)round 2
-round light 7 A~Z
lion 2 Wi

The cover symbol A represents a lateral phone or set of phones
different from either American English front [1] or back [Iv], but
which | was unable to characterize In a positive way.
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Table 3.2 Treatment of Lonsonants and Glides

Mode |

dental
-nasal
+yaice

dental
-nasal
-yoice

dental
-ngsal
~voice
affricate

dentéi
+nasal

palatal
-voice

affricate

iabial
-nasal
+voice

labial
+nasal

velar
-nasal
-vOice

Syllable-Initial

no.
tokens

don't 2
duck 1
duor 8
down 13
tap [
tape 2

what's'at 1

no 5
cheese 2
cottage
chegse 2
bye-bye 1
bang i
kall 7
box i
bye-bye 1
bus 3
baby 3
box 4
meow 2
eracker/ 3
cookle
key L
kaka 4
kaka 4

Set 7, 18:27 - 19:27

Sessions 78 - B7

Syllable-Final

Qutput Model

d

£ 2P dental
~-nasal

t~d ~voice
{glottalized)

o]
dental
+nasal
glottalized

n dental
+nasal
labialized

tg“&

¢t

d (18:27) labiatl

d {18:10) -nasal

d (thru -voice

19:27)

d (19:9) labial

crsrrenna “yoice
fricative

b (19:17)

b {19:20..)}

b (19:13..)

b~p (19:9..)

m

k velar
+nasal

k~g

no.,

no Qutput
tokens

hot 4
hat |

don’t 2 n
13 m

down

up ] prpf~?
apple 2 p

woof & f

bany 1 0
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Tahle 3.2 Treatment of Consonants and Glides Set #7, continued 18:27 -~ 19:27

Syliable-tnitial Syliable~Final
Model no. Qutput Mode no. Cutput
tokens ToKens
liquid/glide wall 2w liquid/glide apple 2 A
+round {a)round 10 +back
-round Jion 2 Ay
glottral hot L h

hat 1
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Table 3.2 Treatment of Conscnants and Glides Set #8, 19:29 - 20:22

Mode

dental
~nasal
+ynice

dental
~nasal
~voice

dental
“nasal
+voijce
fricative

dental
-nasal
-yoice
affricate

Jabial
-nasal
+yoice

Syllable~Initial

no. Output
tokens
daddy 2 d
down 11
door &
dol} 1
duck 2
daddy 2 d~y
tap pa t
tape 1
there 2
that 5 d{h),a(n)
what’s'at 3 s~z
bike 5 b
Box 5
bus 8
bang B
baby 6
ball 3  d{before
20:5)
13 b{12)~dw(1)
{after
20:8)
bye &  b(3)mQ1)

Sessions B8 - 96
Syllabie-Final

Hode | no. Qutput
tokens

{note : th, kh are very highly
aspirated stops)

dental light 12 t~th~g
~pasal hot 9  t~th?
-yoice hat 10 t~th~ts
(glottalized) eat 5 t~¢
that 5 @~kb
cat 4 g
dental down 11 ne~mrdd
+nasal on 8
labial up 3 p
~voice apple }

(note: one token of 'up' as Aba)
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Table 3.2 Treatment of Consonants and Glides Set #8, continued 19:29 - 20:22

Syllable-Initial Svliable-Final
Model no. Output Model ho.  Qutput
tokens tokens
labial broke/ 3 b~bw labial off 4 frz~@
-nasal break fricative woof L f
+yoice block 9

iiquid release

1abial Fly 2 ™
fricative
tigquid release

labial moo

4 m

+hasal hammer 2

mama 3 {one token of 'hammer' as hzhm)

mre 2

mitk [

{one token of 'milk' as mwk}

labial meow [mwaw] B T
+nasal

(Yiquid release)

dental no 19 n
+nasal
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Table 3.2 Treatment of Consonants and Glides Set #8, continued 19:28 - 20:22

Syllable-tnitial Syllable-Final
Mode no, Output Modei no.  Output
rokens tokens
velar kaka 2k velar walk 3 k.
~nasal cookie 7 ~nasal duck 2 kh
~yoice . -voice  broke/ h
oW 2 k~k break 3 ke g
h bike 5
key 8  kok ~x~t
sock b kg
kaka Z le~g
cat 3
cookie 7 ki(s}~?(1)%
velar rug & kh~ﬁ
~nasal
+voice
h
velar box 5 ki ~kmte
~nasal
-voice
cluster
velar bang 8 n~oenkh
+hasal

(final velar in metathesis, switching syllable-position:

hot dog 4  haku, xaku, hak¥c)

bus 8 5~§~kh
sibilant sock 4 5G| sibilant shoe (&) 13 g~z~th~s
~yoice - horsie 13 s~g~tg eve {s) 9 ¢
shoe(s) 13 S~s~s fce 3 x~¢
{?)horse 1 s
liquid/glide walk 3w liquid/glide door 6 r~@
+round {a3)way 14 +round
{(aYround 9
-round Zight 12 A~ +hack apole |
glottal hammer z k
horsie 14
hot 9
hat 1G
hole 1

{hot dog, see above)
%onhe strange item, apparently a tokenm of 'cookie', recorded as pagih.
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The overall impression of the preceding eight tables is one of
orderly progress with a few bad points. [If the reader cares to try
the experiment, however, hefshe will find that inverting the table so
that Jacob's output is more salient than the adult model gives a
much less orderly picture. This is a crude way of supporting the
claim that the child's system is not really comprehensible unless
it is seen as derived from the adult system.

On the other hand, the child does have a sysiem, and some of
the output forms are guite inexplicable if that fact is not taken
Into account., We have already discussed the influence of the vocalic
pattern of 'thankyou' and 'Jacoh'® on two anomalous utterances of 'bye-
bye', and we will be concerned with many more examples in the course
of this chapter and the next.

A striking characteristic of Jacob's ocutput is the number of
gaps tn it. Some of them were produced by his deletfon or reduction
(to [?]) of fina! stops, some were the results of changes he made
in initial stops and clusters, and some appear to be consequences
of the distribution of the set of adult words which he attempted to
say. For example, he attempted no g-initial words and only two g-final
ones during the entire study, no p-initial words, and virtually no
b=final words. In the next chapter we shall see if these distribu-
tional gaps in the set of model words were accidental or whether they
might have been due tc avoidance of model words containing certain
sounds.,

A phenomenon that cuts across purely phonclogical analysis,
sometimes illuminating Jacob's system and sometimes confusing it
beyond my ability to analyze, is the following: When two words
were close in sound and meaning, Jacob's speech seemed to reflect
that fact very strongly. In some cases he used one word and then
replaced it by the other: for example, 'don't' replaced 'no' during
Set #2. This choice neatened up his consonant system (compare Set
#1 and set #2) so that [d] was the only Initial stop, and nasals
only appeared word~finally.

"Cracker' and 'cookie' had an Intimate relaticnship, which Is
detailed in table 4.4; it is quite easy to follow and probably did
not involve any confusion of sounds. The case that presents a
problem is that of ‘var' and 'truck'. It is often impossible to tell
which word Jacob was trying to say; initially they seemed to be
separate phonetic entries for him, but he ciearly had no semantic
distinction betwean them, and before he chose to call evervthing
with wheels that was not a bus by what seemed t< be the name ‘car',
there was a very long period of confusion of both the vowels and the
consonants. Phonologically this is very sad, sincz 'truck® is a
challenging word for a beginning speaker and it would have been
interesting to see what Jacob did with iz,
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dacobts acquisition of final consonants foliows an interesting
course which was affected, probably heavily, by my use of the glottal
allophene of final /t/. To cay wher he Tacquired! final ¢ as a
phoneme is not possible without 2 long diszussion of what it is to
acquire a phoneine; be sccuired thie glottal allophone of it early
(don't, Set #1} without having any dentz] tokens of it, as far as
focan t=il, until Set #8.

His first Yahiel stops were the syilable-final fp] tn fup',
which he had bLeen saying occasionally without final closure or with
a final alottal stop, and the syllable-final stop in 'apcle!’,
usually spm.  The inftial B's followed them after a few davs.

That the first (and only) p-final syllables were ¥C rather than
CVC is probably not a coincidence. Jaceb nmever developed any con~
sonant-assimitation rule, and words with unlike consonants {and/or
consonant clusters) continuved to pose difficulties for Jacob through-
out the study. In a VO syllable there was no initial stop to interfere
with work on the final stop. Thus, if there were to be cases such
as the present one of the labials, in which a position of stop
articulation was Tirst mastered for syllable-final output and only
later for syllable-initial output, a VC syllabie would be the cptimal
environment for the innovation rather than a CVC syllable. ('Optimal’,
of course, does NOT mean 'inevitable'.)

Before we continue with an exploration of those difficulties,
we should make a few more general observations from the consonant
tables: 1) fricatives appeared in final position before they appeared
in Initial position, 2} no gereral statement about place of develop-
ment can be made for nasals, 3) voicing contrast was only evidenced
for dentals, but voicing control was cleariy present for all phonemes
in initial position., in final position, the only voiced sounds were
nasals; Jacob deveioped a final-devoicing rule by Set #8, where
‘rug', 'hotdog', and some reflexes of the plural in [2] show its
effect.

3.2.3 Complications due 1o co-occurrence of unlike consonants
P

"Thankyou', 'Jacob' {and later 'tractor'), in which words both
the consonants and the vowels change from the first syllable to the
second,displayed extracrdinary variability, which we have been taking
as prima facie evidence of phonetic difficulty. We have already
argued that the vocalic shift alore caused difficulties and we can
show by a different argument thet a shifr in the stops within a word
also was a problem.
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We have already noted that the first final full stop appeared
in fquack’', which happened to be the first €§¥€; word; Jacob deleted

or weakened final stops to [?7] in §EV€2 words except for the Final

velars of Set #8, (By 'full' stops | mean non-continuant obstruents,
and U wil] refer only to such consonants unless there is a note to
the contrary.) This is not overwhelming evidence of difficulty with
(,VC, words, given the near-replacement of final ¢ by (7] in my own

speech, which | have already mentioned, but we have better evidence

from comparing € ,VC,V (including 'thankyou') with C,ve,V. There are

a fair number of words of the latter form attested, and none of them
manifest any instability in the consonants even if there were problems
with the vocalism: 'cracker’, ‘cookie', 'kaka’, 'taptap'{here the p -
was deleted) 'byebye’ {in both its dental ana iabial forms, which

are entirely separate from one another in time), 'baby', and also
'mama'. {The three bad points are a single weakened medial 'd' in
'daddy?, which could adhocly be explained as an attempt to get the
flapped D' of the model word and an inexplicable [p] and an isolated
7] for the first [k] in 'cookie'.} In contrast, besides the three
words already mentioned, Jacob made 'hotdog' into [hakul, [hakwe], and
he completely lost hold of what should have been a routine inittal

[k] in 'cottage cheese' ([dat&is], [gazi]) in Set #7 and Set #8.

When we discussed the variability of the vowels of 'thankyou?,
we did not ldentify its first one with the [a] of ‘tap' or take
the back vowel as being comparable with the later vowel of 'shoe',
but phonology gives us the tools to do so. We could have set up
underiying l[®] and [u], and then described Jacob's attested forms in
terms of conditioned variation ~~ in this case, caused by the vowels
interfering with one another., We could have expressed the highly
variable cutput by rules erasing some of the specificatrions on the
underiving vowels ~- we might call such rules ‘'unhinging rules’.
The argument between such an approach and just treating the vowels
of 'thankyou' as underlyingly underspecified is not really empirical,
and, as the reader will recognize, choices between notational variants
must be made on theitr heuristic value; | presently have insufficient
grounds for argument one way or the other here,

Similarly, we could assume that the underlying consonants of
"thankyou' and ‘'Jacob' are something close to the adult consonants,
and describe the dental - palatal - velar output as being the output
of unhinging rules. Such a treatment wculd have the advantage of
representing directly the putative origia of the attested variation.
We would need unhinging ruies rather than, say, conflicting consonant
assimilation rules, becazuse It 15 not the case that the output was
always dVdV, gVgV,; mixed forms like dVgV¥ were egually common,
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There is a disadvantage to this account, however. Jacob had
no velars or attempts at velars in his output during Sets #1 through
#, except the syllable-final orne in 'duck' which was produced as
[7]. In Sets #1 and #2, if we use the unhinging rule solution, we
will have to assume that Jacob made his first attacks on velars in
the most difficulr environments, instead of starting out with ‘key!
and the like. It is possible, of course. But there is a further
objection. We have no way of knowing how Jacob's representation of
a velar stop would look before the unhinging rule applied to it.
We will have good reason (sec. 4.3) to argue that during Set #3, and
orobably much eariier, Jacob had a rule taking adult [b] to [d].
We cannot really assume that the input to the unhinging rule would
have been velar at all,

There is an alternative way of accounting for ‘thankyou' and
tJacob! which may be preferable. Perhaps what we have been desig-
nating by the cover symbol! 'G' was an underlying unspeciflied consonant
which could range over the whole tongue-against-roof-of-the~mouth
spectrum from [d] to [g]. There is one serious ohjection to that
suggestion as it stands: if there was this special consonant G,
it only appeared in GVGY sequences, not in 'duck' or 'dog’' or 'cat'
where it might have also been expected. |t was not 'just another
segment', and a proper treatment of it ought to recognize that fact.
Here is where a prosodic analysis is uneguivocally called for if we
are not going to use the unhinging rule solution., If we prefer the
underspecified-segment sclution because it does not reguire us to
credit Jacoh with hypothetical velars, it should be done by taking
as a unit not the segment G, but the prosodic unit G_G_ into which
the vowels can be insertad.

3.3 The case of [ioio]

Let us now look at the most unusual item in Jacob's lexicon,
[ioio], as we referred to it in Chapter 2. Semantically, we argued,
there was no reason to deny it 'word' status; what was problematic

about it was the variety of phonetic guises in which it appeared.
A representative sample:

set #2: [icio]l [wiwio] [weiawejal

set #3: [win] [weawiawis] [iiiiiﬁ} [wijuwiju] {fA€A]

[eia) [oljie]
Set #4:  [wirwial {jajajaj]l [iaia)

Set #5:  leoio] [jejal [cjacjal
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Set 46:  [ajajl [iciel [iaia]
set #7: lajajaj] lioi 1 [ejajal [ajrajnr]

Hf we look at these utterances with a commitment to cut them
up into segmentis, allowing diphthongal units, we can extract the
alternating pattern which these tokens have in common {table 3.3}.
We will refer to it as & front-back alternation, {though that js
slightily inaccurate -- more precisely it is [front alternating with
“Jow
[-front], with rounding being automatic for éack vowels.

i o i o
i W i
Y Table 3.3
w € j aw e] a Front-back alternation pattern
ej A e] A
jei A

and so forth, But we get into scme very peculiar-looking correspon-
dences betweensyllabic elements tike [ul, [aj] and non-syllabic
efements like [w], [}] respectively. We alsc do violence to the
very repetitive nature of the pattern if we regard the initial [w]
of, e.q. [wejawejal as an initial glide but the second [w] as the
secand element of a diphthong.

Perhaps we can find an analysis that shows more plainly the
essential simplicity and unity of all these tokens, for saying them
aloud certainly gives one the feeling that kinesthetically and
auditorily they are much more similar than the segmental display
makes them appear to be. Besides that, we have already had occasion
to note that for Jacob, syllable boundaries at glides are not very
well defined. What we have just had to write as w—i~uw~i=o
in order to bring out the front-back alternation did not have a clear
syllable break at the indicated segment break between w and i; it
was as much or more accurately syllabified as wi « uw - wi -~ o or
wi -~ u -~ wi - 0, We need a notation that not only unifies A~i-a,
weij—Aw- 1j-~ and A-ij-a, such as we already have, but which alse
brings a-wi=-n, a=wl=jA, etc, together with them. To do this, the
main thing we need is a notation that aliows the syllable boundary
to vary freely with respect to the vowel-glide and glide~vowel boundar-
ies, or which ignores syllable boundary.

Locking back ar the transcriptions, we note that the {w]
appears initially or in a front-to-back vowel transition, while the
[i] appears initially {cnce only), between back vowels, and in
transition from frort to back vowels. Setting aside the one initial
i, the glides are then completely predictable {(end pleasantly 'natural’
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as well -- in adult ltanguage, an epenthetic glide botween [i] and

fo] is likely ro be {j], while one inserted between [o] and [i] is
likely to be [wl}. The whole pattern can thus be described as
consisting of articulatory alternations between front-vowel and back-
vowel configurations; if the transition between these two configura-
tions is slow, glides are produced. |In other words, all these
utterances are produced by variations in the timing of a3 single
alternating articulatory pattern; and within a given long utterance,
the timing of the pattern is held essentially constant. {There is

no [wejalol.} We can represent this diagramatically:

i i i
front S

back

front i i . . .
. : J J J
back A A a ,//1 a //1 a ,//f

and ignore syllable boundaries entirely. Whether the 'back' vowel is
{al, [~], fol, [v], or [u]l and whether the front vowel is [e], [e],

or [i] seems to be indeterminate; Jacob's control here seems to be
comparable to his general rough regulation of vowel height in words
with distinct vowels. {One might add that since [ioio] s not closely
modeled on an adult word, we have no reasen to assume that closer
specification of vowel heignt was involved in what Jacob was trying

to say at ali.] The remaining variable was stress, which could be

on elther vowel,.

Jacob, then, was indulging in simple variations of timing of
change of articulatory position. Since a standard segmental analysis
obscures this fact, | argue that Jacob's own analysis of this pattern
was not segmental, but 'horizontal', prosodic, although unlike any
orosodic phenomena of adult language ! know of,

3.4 Conclusions

We have ireated the more remarkable variabilities in Jacob's
output as symptoms of difficulty with complicated vowel or consonant
configurations (e.g. discussions of 'thanxycu', 'baky') or as showing
that he was not analvzing & word in a fashion we are familiar with
([ToTo]l) or as showing that he was hard at work ‘getting' a new phone
{[5]). Some variation reflects lexical {'no') or allophonic (final
/t/} or morphological (leye'/'eyes'} variation in the adult model.
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We have not discussed it explicitly, but presumably the variability
throuvah Sers #3 - #7 of initial /t/ showed that Jacob was at work on
the control of voicing iag, which he had seemed to disregard in

Ser #1 and Set #2; by the time he started to say /k/, he had voicing
lag under considerable control, but it was scarcely perfect. (see
Kewley-Pori and Preston, 1969).

so far we have deait matter-of-factly with variations as being
genuine and having significance. We have also treated some inex-
plicable variants as just being 'bad points'. Presumably children
have slips of the tongue.

But | have evaded the theoretical and methodological question
set, as it were, by tradition, and sharpened by Ferguson and Far-
weil: if tokens vary so much, how shall we decide what phones the
child has, and what phonemes the child has? A full answer to this
guestion would probably be a dissertation In ftself, But what has
been implicit in this chapter is the following: if similar scunds
have different distributions in the sets of tokens of two words ==
e.g. if the initial dental of ‘down' is always [d] but the initial
dental of 'tap' is sometimes [d] and sometimes [t], and these distinct
distributions are not statistical accidents or due to non-systematic
error by the child, then we have two putatively distinct phonetic units,
regardless of their overlap. |If we prefer, for tneoretical or metho-
dological reasons, to reduce the number of underiying phonemic units,
we can collapse those which can be described as conditioned variants
and then derive the surface forms by rules. Some of these rules may
be very similar to adult rules (for example, if we chose to handle the
conditioning of the roundness of [z] by rule, or the free variation
between final released and unreleased full stops). Other rules will
be of types that seem to be peculiar to child Tanguage -- unhinging
rutes which might be set wup for Jacob, or the consonant assimilation
rules which many other children have,

{1t is painfully clear that the analysis of c¢child phonolegy

is more art than science, and possibly more divination than either,
at present. There are generally, even in so large a corpus as the
present one, insufficient tokens of each word for us to make sure
that 'distinct distributions are not statistical accidents', Many
decisions are actually based on one's 'feeling' about language, and
this must be so, In the present state of the art. That is one of
the main reasons why such a large quantity of relatively raw data
has been presented in this chapter -- so that the reader may have
some check on the investigator's Intultings.)

The notion ‘acquisition of a phoneme' is very complex, the more
sp because the theoretical status of the ‘phoneme’ itself is a matter
of intricate debate. Rather than double the length of this chapter,



P will leave i1t to the reader to stare at the tables and try to decide
how many different answers could be given to the questions ‘When did
Jacob acguire /n/?' 'When did Jacob acquire the contrast labial/dental?!
My opinion is that these traditional questions are improper. They
presuppose that there is a well-delined point at which a phoneme

or a contrast is 'acquired', whereas frequently this is not the case.
More precisely, it is possible to invent delinitions of what 1t is

oy acquire a contrast, but in doing so one limits oneself to a very
suparficial description of events, just as would be the case in
developmental psychology if one asked 'When does the child acquire the
concept of 'quantity!'7,

There is one more major question that must be addressed directly,
Is it features per se as Jakobson's model has it, or phones (feature
complexes) that are acquired? Acgquisition theory is still so weak
that crucial arguments probably cannot be made, but it is obvious
that having the velar [k] and the voiced [d]l, both even in initial
position, did not give Jacob the voiced velar [g]; nor did having the
high vowel [i] and the back vowel [o] give Jacob the high back [u].
Features do not simply come in 'across the board' for Jacob., Never-
theless, distinctive features play as much of & role in child phono-
logy as they do in adult phonology, for having /o/ (round) and /e/
{front) does not give English f&/ {front round), either. Features
do not combine freely; they are not like atoms, either for children
or for adults. 1 think the correct approach is to say that features
are used, by both children and adults, in analysis. but not in synthesis.
We must learn to say phones individually, as motor accomplishments,
but soon after we can recognize them, we can analyze them at least
partially into features. It must be the general case that we can
analyze sounds before producing them since phones which the child
cannot produce may be acted on by phonological rules which utilize
feature information, e.g. rules like ‘replace fricatives by the
corresponding homorganic stops'.

Another kind of evidence for analysis being a separate matter
from synthesis comes from the present case, where Jacob could not
combine the 'back' of [o] and the 'low' of [al to get [2] in produc-
tion, althoucgh, as we have argued, he must have recognized [0] asa back
vowel lower than [o]. He could analyze [o}, but not synthesize it,



CHAPTER 1V

Canonicel Forms, Selectivity, and the Origin of Rules of Child

Phionology

4,1 <Canonical forms and word 'recipes'’

In this chapter we shall look at the structure of Jacob's
output, and try to see how such a struciure arose or could have
arisen. From the tables 3.2 of consonants in chapter 3, it was
apparent that Jacob started with a small repertoire of output word-
forms, that he added to them slowly.

Data from many children {ingram 1874, Menn 1974) suggests that
they tend to minimize the variety of syllable shapes they produce.
If a child is to have only a small variety of sylliable types compared
with those presented in the mode! language, there are only two ways
he/she can accomplish this: by electing to say only those words which
have shapes in the adult language similar to the shapes of those
words already in his/her output repertoire, or by modifying the words
of the adult language to make them fit his/her output forms.

It makes good functional sense for the beginning speaker to have
few output forms, as long as he/she can be understood, for it means
that there are fewer kinds of instructions that have to be given to
the articulators -- speaking can be done with less attention to the
motor act. But this is a televlogical reason for there to be a small
set of output shapes. It justifies the end, but does not begin to
explain how the ¢hild achieves it, since it seems unlikely that the
child has any such end in view.

During this chapter we shall try to elaborate hypotheses as to
what the child is doing as hefshe selects or distorts adult words to
fit into a limited output repertoire.

Let us begin by developing an appropriate descriptive device,
the notion of canonical form. David Ingram (197371974} is responsible
for the good use made of this notion in recent work in child phono-
logy.

A cancnical form §s a partial specification of a string of
phoremes {or other representation of the scund of a word) which encodes
the output restrictions obeyed by a set of words: it shows what they
have in common, and therefore what restrictions another word would
have to obey in order to be counted as 'having the same shape'. With
it, we can make more precise the notion of 'limited output repertoire'.
For example, suppose a chila only produced CV( words which obeyed
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the restriction that the second censonant was the unvoiced counter-
part of the first consonant. 'dot' and 'tot' might be found in the
child's output, but not ‘pot' or 'top'. We could encode this infor-
mation by saying that the ¢hild's output repertoire included words
of the form € vyr . Pmi -

e fo (117501, -vorce]” {or some similar notation to that
effect), or that he/she had words belonging to the canconical form

4
C{l]‘ffi,wvoice}“

In order to give an interesting picture of the output restric-
tions that are obeyed by the child's words, one attempts to describe
the outpul by as small a set of canonical forms as possible, and each
of these forms is furthermore given in a way which is as highly
specified (restricted) as possible. |In writing a set of canonical
forms to exhaustively describe an output corpus, in other words, one
is formally writing an output grammar, and if it is appropriate for
one's purpose to consider only formal properties, one restricts the
pawer of that grammar as much as possible consistent with the data,
in the usual fashion. For example, if the only consonant clusters
sroduced by the child are initial [st] clusters, one does not write
C{CIVX in the set of canonical forms, but CVX and stVX.

This notation permits us to display perspicuously the structure
of a very limited output range with heavy restrictions on what sounds
can co-occur; both ‘horizontal! and 'vertical' -- that is, both proscdic
and segmental -- restrictions are shown. The major disadvantage i3
that there can be several correct ways to describe a given corpus by
sets of canonical Torms, and these sets may differ in what they imply
could be added to the child's output within the existing restric-
tions. However, in the present context we will not be concerned with
such problems. We will utilize canonical forms to lay out the data
in a fashion that displays the aspect of their structure that we are
presently trying to account for, namely, the limited output reperteolire,
so that we can study it.

The following tables show sets of canonical forms that describe
Jacob's active vocabulary, broken up for convenience into the eight
time blocks used in chapter 3. | have occasionally stopped short of
the formal goal of maximally restrictive description where | felt
that the added detail would be more cumbersome than illuminating.

The feature descriptors used are intended to be suggestive of the
sounds produced; | in no way intend to imply that Jacob had a feature
system, {which | presently consider a very difficult question) or
that these would be the right descriptors to label his features

with if he had one.



Menn =~ 99

For the cover symbol G, see section 3.3; 'N' denotes {{m,n}},

‘DY and 'K' denote dental and velar stops, whether voiced or un-
voiced., Parentheses and braces are used in the standard manner:
optional (or variable) elements are in parentheses, and braces enclose
alternative choices. {terated elements are also parenthesized, with
an exponent showing number of iterations. Words in any set which do
not seem to be subsumed by any of the canonical forms proposed for
that set are simply listed in phonetic transcription. ‘Optional’, in
dealing with canonical forms, may mean either that the element in
question is found in some words considered to fall under a given form,
but not othars, or that the element is actually variable in those words
in which it appears. In the long run, it may prove necessary to dis-
tinguish these cases, but | have not thought it worthwhile to do so
hera. The information may be recovered from the appendix,



100 -~ Menn

Table 4,1 Canonical Forms Set #1, 12:8 ~ 14:21 Sessions ] - 32

Form Exemplar Tokens {with appendix reference numbers)
gyVoy 7. Jacoh dika, geika . _
!. thankyou gadu, detsz (and 5. digr -babble)
a¥
~high(N) 27. (a)round d.a
{(+nasal) 4, don't J 4
8. down de, dan
3. there da
2. toast doa
{ther tokens 27. (a)round wambwa
(sampled) 4, no fARA, NEA
Set #2, 14:24 - 15:16 Sessions 33 - 40
Form Examplar Tokens (with appendix reference numbers)
&§¥¥ azﬁz(m) 1. thankyou dedum, gaka f{and 5, d#ga -babble)
dad=s
front &EV;
dy {N) 4, don't deom, d=
~high 8. down don, de
(+nasal)
(dv) ' +? 20. dol] da
22, taptap dada
vowel/glide 26. [ioio] foio
patterns 27. (a)round W
40. roll We s

o
Other tokens 30, up A
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Table 4.1 Canonical Forms Set #3, 15:22 - 16:12 Sessions &) - 49

Farm Exemplar Tokens (with appendix reference numbers)
GV i;ifback 1. thankyou daita, dayh (and 5. diga-babble)
frontg N .
N f 7 e
dv . 4, don't T, do
“high A\ {7 8. dow dom, diw
{+nasal) - down W
42, duck 3
(ﬁjf’\
(ov) 22 13. bye-bye dada
+iow 20, doll daw
+front 32. tap-tap tata
3. there de
h{V) L9, hot he
51. here hi
vowel/glide 26, [ioia) wiA
patterns
; 53, hello afia
Other tokens 71. off A

61. uh-oh A5, o'0
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Table 4.1 Canonical Forms Set #4, 16:14 ~ 16:28 Sessions 41 - 49

Form Exemplar Tokens (with appendix reference numbers)
GV . ) gs
gggl back 1. thankyou giga, didy
front G¥VE 7. Jdacohb deda
N 4, don't do”,do’
dv 1?} 8. down dam
2. toast do”
1,2
(dv-hi h} 13. bye-bye dedz
9 7. Jacob deda
66. nose do
3. there d.=
2. toast J do:
vowel/glide 27. (a)round wWawE
patterns L5./35. ear/ ija
earring
26. ioio jajajaj
L7, woof WA
hy 62. hat ha
Other tokens 67. what's'at esy
69. light aj’
64, siren esy
g1, truck tgA

61. yh=-oh AO
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Form

G,V
$¥¥3 11

front Giuback

dV_pign M

{(+nasal)

{ﬁv)t’g

kV{k(v))

vowel/glide
patterns

h{Vv)

Vowel/fricative
patterns

Other Tokens

Canonical Forms
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Set #5, 16:30 - 17:25 Sessions 57 - 67

Examplar Tokens (with appendix reference numbers)

1. thankyou

., don't
. down

[s + I8~

20. doil
95. door
13, bye-bye
37. tape
79. tea

3. there

90./91. car/truck
37. cracker

10. key

b8, quack

26. [ioic]
65, whistle

49, hot

27. what's'at
71, off

64, siren

47. woof

69. light
90.791. car/truck

gigu, dtdt

dA
do, don

%o
do
dada
te
del
de

ka

kaka
khi
kak, ka
EJAEJA
WO

h {whisper)
SR
esa, sa

ox
esl
wafwar §

Al
gAx, ELA
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Table 4.1 Canonical Forms Set #6, 17:27 - 18:25 Sessions 68 -77

Form Examplar Tokens (with appendix reference numbers)
C]V{CI{VEQI)}} 13, bye-bye dzdA
90./91. car/truck ka ga
{C may be weak- W, close (7) do
ened to 7) 52. cookie kKika
{C not labial) 72. cork ka?
37. cracker gega
{c# = [k]) 16. doglgie) da
95. door do
8. down do
10. key ki
68. quack nakak
97. tape tej, di
79. tea ti
1. thankyou dejda
3. there da
96. tractor dithi
12, tree ghi
dy¥N 8. down dm, dam
vowel/glide 27. (a)round BAATWA
patterns 98, (a)way we
138. eye aj
26. [ioio] ajaj
136. lion aj
vowel/fricative 67. what's'at ra
patterns 69. light 74
71. off AX
47, woof af
Other Tokens 120. cheese ci
69. light AAT
108. meow hrraw
66. nose nu
71, off a
2k, on An
749. tea tija
I. thankyou gekm
63. uh-oh A%oh

30. up A



Table 4.}

Form

ViV

€¥¥(C§(V))

{C now includes
affricates)

ol

vowel/glide
patterns

vowel/continuant
patterns

hv(7)

Canonical Forms
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Set #7, 18:27 - 19:27 Sessions 78 - 87

Examplar Tokens (with appendix reference numbers)

140, apple
181. baby
161, ball
125, box
118, bus
13, bye-bye
80./91. car/truck
120. cheese
192. cottage cheese
37.7582. cracker/
cookie

95, door

8. down

42, duck
177. kaka

10, key

6. shoe/bhoot
32. tap

97. tape

96, tractor

172. bang
k., don't
8. down

27. {a)round

98. (a)way

45.739. ear/earring
138, eve

69, light

Lo, roll

175. wall

65, whistle

47, woof

120. cheese
69. light
71. off
47, woof

58, hole
62, hat
49, hot

Zpa
bajbi

do

ba, da

ba

dedo, bajbaj
kha, etsa
E?E?

gaci

kaki

do

da

dA

kaka, gak!
ki

du

t'z

ti

gogl, ita

dan )
don, do
dawm

{w)aw, wawaw
£waj

aj

aj

whj

ow

WE

wi

Wi

514
wajc
ux
zfaf

hu
ha?
ha’
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Table 4.1 Canonical Forms Set #7, continued 18:27 - 19:27

Form Exemplar Tokens {with appendix reference numbers)
Other Tokens 140, apple &pm

27. {a)round wan

125, box ba+kh

80./91. car/truck Atak

132, cottage cheese datix

37./62. cookie/ kaki~

cracker

k2. eat i7

67. what's'lat ea

177. kaka kaka”

108, meow IBOW

71, off ah

96. tractor Tsmta

30. up Ap, Apf, @’

69. light : lat



Table 4.1

(c])V(c] (v(c])))

(final € un-
voiced)

C may be weakened
to ?

W
d} VN
b

vowel/nasal
patterns

vowel/glide
patterns

Canonical Forms
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Set #8, 19:29 - 20:22 Sessions 88 - 96

Exemplar Tokens (with appendix reference numbers)

140.
18t1.
101,
275.
257.
29.
216.
119.
13.
90.
134,
52,
36.
186.
20.
8.
95.
142,
177.
10.
32.
97.
3.
30.

27.
172.
8.

13,
97.
197.
260.
108.
35.
193.
. no

2k,

27.
98.
138.

71.
239.

apple
baby
ball
bib
bike
block
break/broke
bus
bye-bye
car

cat
cookie
cow
Daddy
dol 1
down
door
eat
kaka
key
tap-tap
tape
there
up

(a) round
bang
down

bye
fly
mama
milk
meow
moo
more

on

(a) round
(a)way
eye (s)
[ioic]
of f

rug

&pU
bibi

do, ba
bip

bAj

bwz

bA

ba

baj, Aba
ka

ke’

kaki

kja

dedi

dha

d=

du

it

kaka

khij

tata

ti

da

AbA, @&wp

wen
ben
don

ma j

WA j
mamAm
AMA
Mwdw

ma

mui j
nA, njew
Sma;

WA j

aj
ajAA]A
aA

AwWA
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Table 4.1 Canonical Forms Set #8, continued 19:29 - 20:22
Form Exemplar Tokens {(with appendix reference numbers)
XVk 172, bang bainkh

257. bike bakh, bajk
29. block bak
125, box bakh
216. break/broke bekh
119. bus bekh
42, duck dakh
260, milk mak
239. rug wzk D
26. shoes Jowk
123. that dakh
145, walk wok
h y t (v) 62. hat hath, hete
5 8. hole ho
237, horsie hati :
49, hot hoth, ha’
56. shoes SAL
v, ... (V) 119. bus bats:
fricative 138. eye(s) ajc
259, ice @x, ajg
10. key(s) kig
71. off sx, af
47. woof af
237. horsie hajgi
56, shoe(s) idu, sits
67. what's'at s®, AzZ®
186, Daddy deyi
Dther Tokens 125, box bajtg
192. cottage cheese detsi, datlis

95.
188,
256.
155.

door
hammer
hot dog
salt

dur

hehma, hahm
h?ku, hakwe
)
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One major difficulty with a word is in learning to say it
spontaneously, in learning to perform it as a motor act. Once
the child has a way to say a word learned, he/she uses it confi-
dently, even if with as many variations as Jacob's 'thankyou',
until it is modified in the course of the maturation of speech.
As adults, when we learn a new word, we make use of our knowledge
of the patterns usually found in our language, with the result that,
to take the standard example, a nonsense word like 'hlick! is easler
for tnglish speakers to hear and say than 'bnick'. Let us assume
that sound patterns aid the child as they do the adutt. What good
are patterns?

In other types of skilled performance, variations within
familiar patterns are easier to master than whole new patterns.
For example, one can vary a koown dance step or swimming stroke
without having to learn the variant as though it were a whole new
Gestalt. In fact, studying what sorts of variation are easy to
learn and what sorts seem to require 'starting from scratch' should
give us clues to the internal organization of skillied performances.
Patterns, if recognized and utilized, reduce the complexity of a
novel task by helping us break it down into a familiar aspect, which
needs less attention to carry out, and gn unfamiliar aspect, on
which we can concentrate.

Let us assume that we are dealing with a child who is trying
to match a particular phonetic model, a word; once he/she has learned
to say it to his/her satisfaction, a complex set of articulatory
instructions have been associated with the sound of the word, For
the sake of a convenient name, we shall say that the child has found
a 'recipe' for making the word. Now when he/she tries to say another
word which is perceived as being similar to the Tirst word, a small
variation on the recipe may give success on the second word. Recipes
for saying words are not neatly laid cut in lines; they are complexes,
and what elements in them are independently manipulable by the speaker
is completely obscure. But if children in learning to speak do use
a strategy of varying old recipes to reduce the difficulty of the
task of dealing with new words, the observed adherence to surface
canonical forms will be explained.

The basic picture, then, Is of the beginning speaker as having
a limited set of word-recipes, attempting to make use of them
wherever he/she perceives an appropriate situation. [t is a familiar
strategy -- reduction of a new problem, so far as possible, to one
already solved, -- and another case of it has already become familiar
in developmental psycholinguistics in Slobin's now-classic formulation
'sld form, new function'.
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4.1.1 SGelective Aveoidance

As we said at the beginning of this chapter, one way in which
a child may maintain an output repertoire of a small set of word
shapes is by avoiding adult words that do not conform to any of those
shapes. in this section we shall show that the small set of canonical
forms Jacob used, even though he had very few phonological rules,
was not due to chance., He really did avoid certain adult words
because of the sounds they contained; he exercised phonological
selection.

Two Important points follow from a demonstration that a child
exercises phonological selection. First, and simplest, if a child
avoids certain sounds, he/she must be discriminating them from the
sounds not avoided. Data on phonological selectivity provide a
natural-environment counterpart to laboratory data on the ability
to discriminate sounds which are being used to convey linguistic
information {Garnica 1973).

Second, if a child attempts to say words similar to ones he/she
can already say, and avoids others, then the child must have some
awareness of whether he/she has the ability to say certain sounds
or sequences of scunds.

tet us look again at the sounds and sound patterns of Jacob's
active vocabulary (table 4.1, table 4.2} and compare their distri-
bution with the distribution of the sound patterns in his passive
vocabulary, in table 4.

For Jaccbh, position of articulation of the initial stop of
a word seems to be the most important selection factor; this is
probably very common, but some children attend to final stops for
other phonological purposes {Menn 1971, Smith 1973), so some probably
attend to final stops for selection.



Table 4.2 Active Vocabulary

Active Use

Word Seszion  Age
1. thankyou 1 j2:8
2, toast 3 12:12
3. there 4 12:15
4, no 7 12:22
5. Jacob 15 i3:50
6. don't 16 13:13
7. down 22 13:27
8. {a)round 2h 14:0
9. up 33 Vh:24
10. lalo 33 T4: 25
11. dall 34 14:26
12, tap-tap i5 14:28
13. hello b 15:22
14, here 4 j5:22
15, hot 4 15:22
16. roll Ly 15:29
17. duck Ly 15:29
18. woof-woof Ly 15:29
19. uh-oh Ly 15:29
20, bye-bye L6 16:2
2}. ear/earring 50 16: 14
22. siren 52 16:19
23. nose 53 16:21
24, esa {what's that) 53 16:21
25, truck 53 16:21
26. light 56 16:28
27, door 57 16:3¢C
28, guack 57 16:30
29, car £g 17:4
30. hole 63 17:13
3t. cracker 63-A 17:15
32. tea 85 17:18
33. key 65 17:18
34, hat 65 17:18
3E. tape 65 17:18
36, meow 68 17:27
37. tractor 73 18:13
38, cookie 74 18:18
359, {a)way 75 1B:20
LD, lien 75 18:20
41, off 76 18:273
k2, on 76 18:23
b3, eve 76 18:23
54, shoef:} 78 18:27

imitation/shadow use

Session

Age

Menn - 1]

nd i x

prior to beginning |

of study
?
7
6 t2:19
13 13:6
16 13:13
26 13:22
24 14:0
24 14:0
23 13:2%
25 14:3
41 15:22
41 15:22
b1 15:22
32 T4:21
32 T4:21
35 14:28
Ll 15:29
17 13:15
33 Th:21
52 16:19
52 16:19
53 16:21
L7 16:5
56 16:28
57 16:30
55 16:26
55 16:26
Lo 15:148
31 14:19
51 16:16
13 13:6
L4 15:29
58 i17:2
68 17:27
57 16:30
52 16:19
58 17:2
75 18: 20
b7 16:5
30 T4:17
7 18:9
38 15:5

138
56

no .
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Lg,
46,
k7.
48,

50.
51,
5z.

ok,
55.
56.
57.
58.
59.
60.
b1.
62.
63.

65.
66.
67.

12 = Menn

Table 4.2, continued

Active Use

imitation/shadow Use

Appendix
Word Session  Age Session Age ref. no.
apple 78 18:27 78 18:27 140
eat 78 18:27 78 18:27 142
wheel 79 18:30 52 16:19 77
box 79-B 19:9 &5 17:18 125
. bang 80 19:10 77 18:25 172
ball 81 19:13 63 17:13 101
baby 41 19:13 20 19:1¢ 181}
kak3 83 19:17 78 18:27 177
. fiy 84 19:20 58 17:2 37
hus 86 19:24 63 17:1% 19
block 86 19:24 24 14:0 29
hamme r 86 19: 24 86 19:24 188
cheese 86 19:24 63 17:13 120
cettage cheese 87 19:27 86 19:24 192
hot dog Ba-p  20:% 85~ A 20:8 254
bike 30 20:8 30 20:8 257
ice 90 20:8 90 20:8 259
horsie 91 20:12 87 19:27 237
rug 92 20:13 89 20:1 239
. milk 52 20:13 92 20:13 260
blb 93 20:15 93 20015 275
broke (n) 95 20:20 85 19:22 216
salt 96 20:22 73 18:13 155
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Tables 4.3 Eatimated passive vocabulary (to 20 months)

Mote: This list Is a conservative estimate of Jacob's ability
to differentiate verbal cues in the fashion which adults respond to
as his 'having understood & word'. The experienced child observer
needs no reminder of the fact that the very young child is quite likely
to respond to a verbal suggestion only when it fits in well with what
he/she is already interested in doing, in which case the verbal cue
may be consequently so redundant that no true test of the child's
verbal comprehension has been made. This list is a conservative
estimate in that | did not enter words In it until | had reasonable
evidence that the spoken message had exerted an appropriate differentiatl
effect on Jacob's action {e.g. when he correctly gave me an object
which | had asked for out of a selection of equally attractive objects).

The reader should be warned that in many cases contrel for non-
verbal cues was rough; these data are broadly trustworthy for illus=
trating the absence of phonological selection in Jacob's passive vocab-
ulary, but t would consider that much greater information about the
eliciting situation would be necessary in a proper study of the growth
of & child's understanding of words,

Table 4.3 a) Chronological listing

12:10 no 14:0 ear
12:17 peekaboo 14:3 not-good-to-eat
14:3 slide (at playground)

13:1 ring 14:3 swings {at playground)
13:3 bang 14:5 give me
13:3 Jacob 14:5 hug

{as his name} jh:5 dog

14:7 push ({in game)

13:3 where'sa’ 14:7 bounce (intransitive)
1%:6 nice{= ‘pet') 14:7 do-it-in-the~mortar
13:8 fish 14:10  rock {verb, intransitive)
13:13 box t4:12  make...go 'round
13:17 knock-knock 14:17 c¢lose {book)

{accompanies 14:17  open {book)

action) 14:17 bye~bvye

13:17 wheel 14:17  tap~tap (accompanies
13:22 hose action)
13:22 all gone 14:17  on {in context)
13:22 get 14:19  wanna get out? {of stroller)
12:24 up (invita- Th:13  pump (noun)

tion to game} 14:21 foot
13:29 clap hands 14:21  up/down {= operate zipper)

1h:24 not (embedded in sentence}



114 - Menn

Table 4.3 a) continued: chronological listing of estimated passive
vocabulary up to 20 months

17:6 tractor
1511 don't {without context) 17:6 wet
15:1 roll {trans. vb.} 17:6 change
15:1 hot 17:6 door
15:3 batl 17:6 mi Tk
15:3 pen-cap 17:11 tea
15:3 eye (later evidence 17:13  jacket
of eye-nuse confusion) 17:13 some more
15:5 glasses 17:13  eat
15:% cookie 17:15 cat
15:6 kevs 17:16  spool
15:5 bring-back 17:18  boot
15:11  pull 17:18 shall | come sit?
15:16  pen 17:18 sit on the chest
16:22 block i17:18 bus
15:22  bottle 17:18  telephone
15:22  breakfast {in context) 17:18  head
16:22 come 17:18  meat
15:24 where...go 17:18  finger
15:29 nose 17:23 hat
17:25  vyour
16:0 bring me a book 17:25  my
16:2 kiss 17:25 rug
16:2 earring 17:25 whistle
16:5 throw 17:27 cereal
16:7 gently .
16:1h  cracker 18:4 tongue
16:16  gun/snap (noise of gun) 18:4 fly
16:16  sleep{ing) 18:4 hole
16:16  take sock off 18:4 toe
16:16  put X in ¥ 18:4 turn {verb)
{in context) 18:9 hair
16:19  Jingle {verb) 18:13  thumb
16:21  wanna sit in my lap? 18:18 stralier
16: 23 use the spoon 18:18 beard
16:21  want me to help? 18:18  hand
16:21 turtle 18:20 handle
16:21  put Xon ¥ 18:20 pocketbook
16:21  chest 18:20 (7)) show or out
16:21  in mouth 18:20 magnet
16:23  bell 18:20 cup
16:26 fork 18:23% what's that?
16:26  belly button 18:25  touch
16:26 blow {of whistle) 18:25 play
16:30 dancing 18:25  just a second
17:4 bump

17:4 oops
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listing of estimated passive

Table 4.3 b) alphabetical listing of estimated passive vocabulary

16:27 light (noun)
18+27 leave
18:30 leak {urinate)
18: 30 whatcha doin'?
i9:10 trash truck
16:10 clock
19:10 make
19:17 drinking
19:17 closet
19:20 hit
12:20 lady (7)
19:20 window
16:22 couch
G:22 pick up
15: 24 pin
1G9:24 mail box
19:27 tail
16:29 shut
19:29 put back
19:29 eqag
19:29 there goes
19:29 bite
up to 20 months

a1l gone 13:22 bye-bye 14:17
{a}round 14:5

cat 17:15
back (put..) 19:29 cereal 17:27
ball 15:3 change 17:9
barg 13:3 chest 16:21
bezrd 18:18 clap hands 13:29
belly button 16:26 clock 19:10

close (book..) 14:17
bite 19:29
block 15:22 closet §9:17
book 1€:0 cookie 15:5
boot 17:18 come 15:22
bottle 15:22 couch }9:22
bounce 14:7 cracker 16: 14
box 13:13 cup 18:20
breakfast 15:22
bump: 17:4 dancing 16:30
bus 17:18 dog 14:5

don't 15:1
door 14:17
drink{ing) 19:17
ear 14:0
earring 16:2
eat 15:11
egg 17:27
eye 15:3
finger 17:18
fish 13:8
fly 18:4
foot 14:21
fork 16:26
gently 16:7
get 13:22
give 14:5
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Table 4.3 b) continued: alphabetical listing of estimated passive
vocabulary up to 20 months

glasses 15:5 of f 16:16
gun (?) 16:16 on 14:17
oops 17:4
hair 18:9 open 14:17
hand 18:18 out 17:4
handle [8:20
hat i7:23 peakaboo 12:17
head 17:18 pen 15:16
help 16:2) pen-cap 165:3
hit 14:20 pick up 19:22
hose §3:22 pin 19:24
hot 15:1 play 18:25
hug 14:5 pocketbook 18:20
pultl 158: 11
N 15:22 pump 14: 21
(in) 16:21 push i4:7
put 16:21
jacket 17:13
Jacob 13:3 ring 12:12
jingle 16:19 rock {vb} 14:10
just a second 18:25 ratl 15:1
rug 17:25
key(s) 15:5
kiss 16:2 show me 17:25
knock 13:17 shut 19:29
5it 16: 21
Jady 19:20 sleep{ing) i6:16
iap 16:21 slide 14:3
leak 18:30 SHOW 18:20
leave 18;27 s0ck 16:16
light 18:27 spoal 17:16
s poon 16:21
magnet 18:20 stroller 18:18
mat I box 19:24 swings 14:3
make 18:10
meat 17:18 tail 19:27
milk 17:6 tap-tap 14:17
mortar 1h:7 tea 17:11
mouth 16:21 telephone 17:18
my 17:25 there goes 19:29
throw 16:5
nice 13:6 thumb 18:9
no i2:10 toe 18:4
nose 15:-29 tongue 18:4

net 14:3 touch 18:25
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Tatle 4.3 b) continued: alphabetical listing of estimated passive
vocabulary up to 20 months

trash truck 19: 10 whatcha doin'? 18:30
turn 18: 4 wheel 13:17
turtie 16:21 where'sa 13:3
whistle 17:25
up 13:24 window 19:20
wet 17:9 your 17:25

what's that 18:23
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Jacob's first seven words all had adult models with initial
coronals of one sort or ancther, and in addition we had the striking
replacement of 'no' by 'don't', making the set of model words even
more uniform in initial consonant.

Jacob then started adding words with vocalic onsets and rounded-
glide onsets: next, on session 41, gt 15:22, there were three words
recorded as new to the active vocabulary, and all three began with
/h/ in the model. Until 15:29, NO word with either labial or velar
onset was found among the nineteen then in the active vocabulary,
yet such words were amply attested in the passive vocabulary at
that time.

At 16:2, Jacob added ‘byebye' to his active vocabulary. As we
have seen, he said it with initial 'd', which is also the form in
which he had occasionally shadowed it earlier. He did mot, however,
proceed to add more words whose models had labials; ’'byebye'! remained
the only one until he learned how to produce a labial cutput three
months later.

Instead, he added steadily to his existing groups, with dentals,
vowel, and glide Inftials. At 16:30 he added his first velar-initial
word, 'quack', and within three weeks he had learned five of them.
Finally, after succeeding with syllable-final /p/ on 18:27, he mastered
the /b/ of *‘box' on 19:9, and within three weeks, six words beginning
with /b/ had been added.

A tally of adult words which had been learned by the last session,
on 20:2Z2, no longer shows selection from the adult universe of
words by position of articulation but instead selection by position
and voicing., Jacob attempted no adult words which began with either
/p/ or /g/, although he had ten which began with /b/ and six or seven
which began with /k/. However, his passive vocabulary had such words
as, ‘pin', 'pen’, 'pull?, Tpump’, and ‘'peekaboo', with /p/, and ‘give',
‘get', 'glasses', 'gun' with /g/. Clearly, in order to refrain from
attempts at these words beginning with /p/ and /g/, he must have
known that they were different from words beginning with /b/ and
/K7

In word-final position, there is not a lot of evidence, but
Jacob seemed not to aveid words just because of their final consonants.
He was willing to use [p] for final /b/ in 'bib' and [k] for final /g/
¥ i ]
inrug.

Jacob's output resembles Joan Velten's at least for lablals:
only {b] appears initially and only [p] appears finally. But
Velten represented both adult initial /b/ and adult initial /p/ by
her initial [k] giving a true merger of the distinctions, whereas
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Jacob seemed to know that he could say only initial 7t/ correctly.
(In shadowing 'puppy', he produced one [pApi] and one [babil.)

4.2 Qvergeneralization of canonical forms

When we as adults confront foreign words, even in trying to
say them accurately we tend to slip into familiar articulatory
habits, For example, English speakers slip into saying French un-
aspirated unvoiced initial stops with aspiration, which accompanies
unvoiced initial stops in English. From a French-speaking point
of view, one would describe the speech of a beginning American student
of French as having a rule aspirating French initial unvoiced stops;
a more skilled student who managed the correct pronunciation part
of the time could be described as having a variable or optional
rule of aspiration,.

One aspect of canonical forms is as representations of Jacob's
principal articulatory habits., These habits carry over, to some
extent, from the words where they were formed in the original act
of learning to say the word, into new words, and in those new words
those habits may be totally out of place. We have seen one such
case already, in the two tokens of 'byebye' that had the front-back
vocalic pattern of 'thankyou'. There are several other sporadic
cases of this carryover: one token of 'uh-oh' as [DPA?c], where D
was some sort of dental stop; and the first two recorded attempts
at 'round', which sounded exactly like tokens of ‘down' and would
not have been recognized for what they were if Jacob had not been
rotating an object at the time., In the latiter case, the reason for
the extraneous [d] is very clear, since ALL the other words in
Jacobh's active vocabulary at the time those first two attempts at
‘round’ were made began with coronal consonants, and almost all of
them with [d].

Whether one describes these prothetic [d]'s as having been
inserted by a rule like § + d/#__[-son] or whether one prefers to
reserve the term frule' for more regular modifications of adult
model words, it seems that the [d] results from the same sort of
persistence of a familiar articulation pattern ~~ the same sort of
habit, to use a dirty word -~ as the presence of aspiration on
unvoiced Initial consonants in American-accented French.

In other cases, the articulatory habit represented by a canonical
form does not introduce wholly extraneous elements into the production
of a word, but instead causes rearrangement. The occasional final
nasal found in some tokens of 'thankyou', for example, is probably
triggered by the nasal in the model word, for it does not occur in
tokens of ‘Jacob?., But its position Is anomalous, and could be
ascribed to carryover from two very common words 'don't' and 'down',
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with nasals in word-final position, and no other nasals. (If this
explanation is accepted, the statement in the last chapter, that
position with respect to word-boundary did not have to be taken
into account as a conditioning factor, obviously must be modified.)

4.3 On the Internal representation of words

We saw in section 4.1 that Jacob avoided adult words with
initial labial consonants, and that ‘byebye', rendered [dVdV], was
for a long time -- three months -~ a conspicuous exception.

Jacob began to shadow 'byebye' at 13:25, and he made transient
attempts at a number of words with labial onsets during the period
13:29 to 14:3 {(see agpﬁndix}. But these, and subsequent attempts
at labial-initial words, were relatively rare, never more than one
token of each type per session. The outputs usually showed deletion
or weakening of the labial, or else assimilation of it to the
articulatory position of another stop in the word: [dzite], 'diaper',
[grga] 'bottle' (from [ba’1]). in Jacob's nineteenth month, successful
shadowing of labials increased, and at 18:27, as we have mentioned,
he mastered syllable-final [p] and scon after, at 19:9, syllable-
initial [b]. (See ch. 3, conscnant table $Set #7.) No substitution
of dental for labial was found in new words (bus, baby) after that
time, with one striking exception which we are about to discuss, and
Lthe long-established dental ‘byebye’ was replaced by a labial output
at 19:17.

The overall picture, then, is that for one word, ‘byebye', there
was replacement of labial by dental initial stop, and in all other
cases, Jacob simply avoided spontaneous production of labial-initial
words until he had learned how to produce labials correctly at about
the age of 19 months. From then on, he used labials where they
beionged., Let us now turn to the major exception to this picture,
the word 'ball'.

'Ball' was an important word in Jacob's passive vocabulary
{artested since 15:7), since he enjoyed throwing things. In almost
every session of the later months one finds "No, Jacob, that's not
a ball, Don't throw it. Balls are to throw. Get a bail." (etc.) -=
a titany which will be familiar to many adults. Jacob made Just one
utterance ([{bo], 17:13) that might have been an attempt to say
'ball’ in the presence of any adult or tape recorder {and that one
was heard at the time as 'throw') over all the months until 19:13,
in apite of dozrens of very clear adult models whose referent he
understood.
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Tonsid - the wtate of 50 ie w1100 Jacoh had 'baby',
fuot and laprlc! in bis sctive eecobulary, and had given a first
spontaneous [Fe] for 'hor "o il had been reqularly shadowing and
fmitating tebiols arcuratedy Tov oo vecks,  Yer on this date,
"ball' appeared with o complerely vioxperted dental Initial, and
[, Tor cowral weeks after the

-

remcined stable as [dal, & .. [d ]
Vost appearance of doenial ook ! gt least tan dags after the
eatabiishment of labial 'hye b ety could this 'novt word have
a /b/ = ldj substituiion e the Teitial |8} seemed sa firmly under
controll How could ot remein dentael even after Thyebye', which had
Leen dental for more thao three months, had switched over to labial?

I there wase o 'Tive! rule of /87 < [d} substitution, why didn't
it work on 'baby!, and why did Jacoh try hex' with a [d] just once
and then suitch 1o [b] {once ip]) therenfier? For a rule that
affected "byebye' to skip over ‘haby', the most similar word to it
in Jacob's speech, and operate reguiarly on ‘'ball' 1s very unlikely,
if both 'baby' and 'hall! wor: nov worde (see sec. 4.4 concerning
rule growth). We have a nuch nore attractive explanation,

We have seen how Jacobh avoided words with fabial onset unti ]
he learned how to say them c¢orrectlyi we have argued that avoidance
of a sound implies the ability te discriminate it from sounds one does
astempt to say; and it seems reasonable to assume that the reason
a child aveids a sound is because hefshe finds it difficult to say
to hisfher satisfaction.

Suppose, then, that one thine Jacob 'knew' about labials was
that he couldr't say them correctlr. For some reason, he said 'hye-
bye® as [dvdv], but he gave ne oihe: sign of finding a dental output
to be a satisfaciory renditior of 2 tabial model. Above all, he
was certainly awarce vthat 'ball', ‘hox' etc. did net begin with dental
SEOPS .

Here is a model which accounts for Jacob's behavior: The words
in the passive vocabulary which Jacol never said and which begin with
fb/ in adult speech are to be considered as having had 'input represen~
tations' for Jacok which begin with 2 /B/. We further assume that
Jacobh had formed a latene 'recipe’ for saying 'boll! -- that is, a
mental encoding of the neceossary outpet instructions -- at a time
rezr that at which he storted to sav his dental 'byebye'. However,
he realized that [4] was an unsatisfactory approximation to /b/,
and he decidad that 'ball' was too hard to say; that became part of
his knowledae about the word ‘ball’', {He could easily have actually
tried a denlol version of it o couple of (imes, back when he was
First saying 'byebve', and have gotten the adult resction that he
was saying ‘dount or fthere’.!  He stored similarly depressing
information in his lexice! entries for the other familiar words that
he mever was beard to saw {(Cbong'. "box', ‘bucket’, 'bead'...).
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After some point in time, he must also have had 'hard to say' included
vwith his general phonological information about labials, since his
inkibition against them extended to new words for so long.

Now, when Jacob finally learned to say initial /b/, he must have
learned simuttaneously the fact THAT HE couLD(at Tast) SAY INITIAL
B, If we assume that he learned this as a general fact, and could
apply 1t to atl words beginning with /b7 in his input vocabulary,
Just as he had once learned that he couldn't say them, then we can
understand what happened to 'ball’ {and what happened to 'bang',
which is lesc richly attested and which we have left ocut of account
up until now): Jacob, In his new confidence about words beginning
with /b/, had not bothered to listen to the guality of his rendition
of 'bail'. The old long-latent output representation -- the encoding
of articulatory instructions -- with [d] was still in his Jexical
entry for 'ball!, and so he said it as [d]. In the same way we
sccount for the dental on 'bang' on 19:10 {and also a dental in a
shadow attempt of 'bang' at 18:25, when labials in shadowing were
vsually produced accurately), and for the transient dental on Jacob's
first attempt at each of the long-understood words 'bucket', 'box!'
and 'bead'., At one time, he had figured out a recipe for saying
each of them, with instructions that would have resulted in the
production of Initial [d). 'Ball* 1s still unusual, because he let
it go through with the [d] for so long, while he caught the others,
but with this model, we at least have a coherent story that predicts
how a /b/ - [d] substitution could appear to generalize AFTER Jacob
had learned to say [b].

This example is offered as important evidence towards establishing
the vaelidity of the familiar construct 'input representation of a
word' and ‘output representation of a word! similar to those used
Ly Ingram (1974}, and also of a new one, 'latent output representa-
tion of a word', We argued that the emergence of 'ball' and ‘bang'
with dentals can be explained 1f Jacob had constructed output repre~
sentations for them at a time when the /b/ -+ [d] substitution evidenced
in 'byebye' was a live rule, but had then refrained from saying them,
slong with a1l other words [except 'byebye'} whose input represen-
tations began with /B/. Since these output representations were
never (so far as is known) actualized in speech, | call them 'latent'.

I conclude by noting that this new unobservable construct,
"latent output representation’, is very powerful, and should only
be used when necessary. Children can fail to say words which they
have in thelr passive vocabulary not only by inhibiting a fully~formed
set of articulatory instructions, but, obviously, because they have
not yet devised the articulatory instructions, and often the observer
will have no evidence as to which is the case in a given instance.
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L b probsble wiiain of pheguringica rules

Wo shall now cxanine the reat 6f the caves in which Jacob made
substanrtial chanaes In coudl o b owards in producing them,  The

following arv our cbhjectives:

1} Te see if lhe chenas hove e of loer of recucing the inventory
of cancnical forus, 29 wo hove Leen suragesting Lhey should

2} Lo see if the chenges couid heve arisen as overgeneralizations
af existing word-making recip s, ot we have proposed

3V to see 3T any of these chonges have sufficient regularity so
that they ook like the sorts of rules of ¢hild phonology found
ir the lilerature

kY to see if we can make any interesting statements about the way
that these changes take place and the way that they spread through
the lexicon,

b 4.1 Stress-shift rule

The first case we will take up invoives stress pattern: Jacob
acquired the nursery word 'kaka' {feces, soiled diaper) from a Greek-
born babysitter A. D. (whase speech otherwise had no observed effect
on Jacob's). This was the only consanant-initial word be acquired
which had stress on the secund syliable. He extended this exceptional
stress pattern to ‘cracker', which he had usually said as [kaka],
and also to 'cookie' [kAki], [Kiki]. {Both these words were used
ta mean either ‘cockie’ or ‘cracker'; first [k3kal, then slightly
later [kaki].)

The shift of the stress on ’'cracker! from initial to final was
reported to me nformally, and 1 do not have the exact date: it was
of course very striking since it made ‘cracker' a complete homonym
with 'kaeka', Jacob, as we said, first learned 'kaka' with final
stress and 'cracker/coockie’ with initial stress. Then, from 19:10
to 19:24, his sponianeous productions of 'cookie' had final stress,
while 'kaka' had Tnitial sives=. On 1%:27 we find them both vaciilating,
and both words end up with initial stress.

fertainly, the end result ic elimination of the final~stress
pattern and reduction of the nurber of output forms. But there was
the intermediate period durinoe which ‘cracker'/'ceoliet, and only
‘cookis!/'eracker®, went over to the iambie pattern (¥ *), We must
talh about the influence of o single word, 'kaka', on another,
"cookie'; canonical forme, at least as far as we have developed the
otion, are ton crudely defined tu say just why there should be a
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Tahle .4 Stress Shift Rule Table

(prior} 18:27 19:10 19:17 19:24  19:27 209} 20:18 20:22

'kaka' kaka  kaka gak! kaka  kaka gAga
kaka kaka
cookle/  kiki kaki kaki  kaki  (kOki)  kOKI
cracker kaka (kuki)

(entries in parentheses were shadowed, other entries in this table
were spontaneous utterances)

special relation between these [kVkV] words that does not extend to
other CVYCV words: We obviously need to be able to talk systematically
about the degree to which words resemble one another, and to derive
principles for doing that is beyond the scope of this thesis.

We can only, then, state what Is obvious here: 'kaka' and
'cookie/cracker’, the only [kVkV] words, influenced each other:; their
interaction ended in a net reduction of the variety of ocutput forms,
but it was preceded by a period of local confusion in which each of
them took on the stress pattern of the other. This is our first
example of the process called ‘consolidation’ in chapter 1.

No other words in Jacob's lexicon had their stress pattern
disrupted at any time in this study. (His only other two-syllable
words whose adult models had final stress were 'away' and 'around!,
in which he seemed to regard the first syllable as an optional element.)

h.y,2 fejl = [i] rule

The next set of word-form interactions is more extensive (Table
4.4.2). in some of Jacob's words, he replaces /ej/ in the model by
[1]. The small size of the corpus makes it impossible to be certain
of the conditioning factor, but the shift seems to take place when
the vowel occurs in a closed syllable. This shift, like the stress
shift in'kaka', was preceded by a period of instability. The vowel
charts in ch. 3 for Set #5 show that when Jacob was first acquiring
‘away', ‘key', 'tea' and 'tape’, in his 18th gonth {'away' a little
Tater }, he was usling no other words with these [+high] vowals. in
teble 4.4.2, we can see that mid, mid-high, and high front vowels
a1l appeared in the output for each of 'tea', 'tape', and ‘key';
'away' was less richly attested, but seems always to have had a mid-
vowz! or a diphthong with a non-high nucleus. There are only three
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wards nowiiloh the «hilt tale piedo in an open syllable:  'haby!',

in which vowel harmony slonc couvid have produced i, a shadow produc-
tion of 'A', which nay have been influenced by other letter names
being shadowed on the saroe coescion (IRT) 00, DY), but which
remains & bad point, as doce [2ii) ‘okay'.

| see the putual infiuwnce of [¢il and [i], ending in the
adoption of Iti] far both "les and "tape’, as basically another
exuriple of rele formation by consotidation, byt since & stable form
in lej) for "tape’ did not precede Lhe period of mutuval influence,
and since 'tea' and 'key! stabilized with [i] while 'tape' was still
fluctuating, there are elements of carryover in this case, too.
The extensicen of the rule, onie {oraed, to new words with [ej] in
closed syllables {e.q. 'gate’, ‘eake') is carryover in its most
regular form, that of regular rule application to new words meeting
the rule's structural description.

Table 4.5 [ej] to [i] Rule Table

16:16  17:2 17:110 37:16  Y7:18 17:23 17:25 17:27 18:2

tea ti ¢ ti
deld
tape da e ted tE tx7 ti ged
tej d di
key kh xE xE
khj

away (rnuclear vowel always low)
Jacob {puclear vowel always low after 15:0)

okay ki {ef. coclie)

{fentries vpoer.ned were sponteneous, othere were shadowed in this
tablel
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Table 4.5 [ej) to [i] Rule Table, continued

18: 4 18:9 18:18 1B:27 1B:10 19:22 19:24 19:29 20:1

7Y, tca {vowel always [i])

a7. tape to i {vowel always [i] after 18:27)

10. key (vowel always [i])
I57. gate gi
168, egg ik ik

ek’

98. away {nuclear vowel always low or mid)

60, lady {rare; nuclear vowel always low or mid)

7. Jacob {rare; nuclear vowel always low or mid)}
206. 'A! €] i
212, play pEj

20:8  20:12 20:1%  20:18  20:20 20:22 summer report

{tea, tape, key, away: vowel stable as given above)

163. cake kek gick
klelk
304, table ti ti
163, egg ek £ ik
272. rein we jn we ™
305, 'L i
€J

{entries underlined were spontanecus, cothers were shadowed, in
this table)
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& 4,e URice! 1ulp

Now we turn to the mosi inivieate case of metual iInfluence of word-
forms in Jarob's Yexicon; the relevant dara are displaved in table b.6.

Here, one shift, rounhly [thiw’j « lail, seems to have been implemented
P ol

in two distinct contunis, brfore inilant. and after labials,
Tatle b, 6 *Bice' Shifti Hule Jabie

08 20:12 20:Yo o DMuath wLslY 0200 Z0:21 20:22  summer

b1 ke Bt abap’t b 4 bajk
bajk baik  bakh
bek
ice X
alg &g
rice fAgs
hus b bafs bajs
Fips Lais
hox bakf  bakh  bakh Bajug bakh bak
bukts bak rbeax
kang bain b in Bit bajn-  ban
b ban bain ban hain
by ba | baj
-
bag bajgy
umbrella baj
AbA
harsie, hAs hojs hajgi hAsd hasi
horse ar hok:  ogl has hagsd
tovs thais
thois
book bﬁph
bucket  bakh bak  bak Abakt
daty mp¥akt L
block bz ak
{vourjback Abl
hroke {n} Yol be b bA boki
Lwark bW,k bokn
bt b b b IR b fole)
Al b ho o
bark hat

frtes sunmer, 'grass? [rafs]; ‘mess',Imajsl)
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n this table, all Jacol's utterances of the relevant words
are entered, and the spontaneous utterances are italicized. The
tircled tokens are the ones in which the stressed vowel has undergone
this shift, and the tokens in boxes are those in which the reverse
change seems (o have taken place. The best example -~ the paradigm
case of the shift ~- is the word 'bus!, which has a lahial before
the vowel and sibiltant after it, satisfying both envirommental
conditions. It regularly became [bajs], and so for convenience we
shall refer te this shift as the 'bice' shift.

The ‘*bice' shift, like the fej/ > [i] shift of the previous
section, was context-dependent, but it acted on a wider range of
input vowels, namely all the low and Yow-mid vowels. What happerned
was the following:

At 20:8, Jacob was qgiven a plastic indoor-outdoor tricycle.
He immediately learned to call it & 'bike'. His control of the
diphthong was not perfect (see boxed tokens in table 4.6), but the
off-glide was usually present. At this point, 'eye(s}' and 'ice'
were words used frequently (they seemed to be homonyms). There was
a toy frog whose eye freguently came out and had to be replaced;
Jacob was very fond of cadging ice from adults' drinks. And at that
time in general [aj] or [Aj] was well-established in his output even
if the glide was not always produced, in 'fly!, 'bye®, flight!,
'Bang' had already been shadowed with some diphthongization as
[deinl; probably reflecting its quite audible off-glide in my speech.

After Jacob learned 'bike', the patterns [bajXx] and [Xaj{z}]
seamed to generalize to words which contained low vowels or non-
back mid-low vowels: ‘'bag', 'box', 'bang'; ‘horsie’, 'toys', 'boy',
‘umbrelita’, and later ‘fgrass', 'mess'. In fbus', the shift was
obligatory, and by Aissen's report it was aiso obligatory in ‘grass'
and 'mess', We can see, on the other hand, that 'ball’ was completely
unaffected.

If we set up the right canonical forms using hindsight, the
‘bice' shift reduced their number, or would have done so {f it had
been carried to completion, for all sibilant~final words would have
been produced with [ajs]/{ajs]. Also, the words in [=:] and [2%]
would have been eliminated, leaving Jacob with only short [&] in
output. Qutput [0]] would have been eliminated totally with the
application of the shift to ‘boy’ and ‘toys'. The remaining cases
of the shift, the singie occurrences on ‘'umbrella’ and 'box', may
have been tentative extension of the rule to more general b-initial
contexts, but again, endless adhockery is possible here.
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L.b.h summary of section 4.4

Returning to the four objectives of this section, it is clear
that all three of these shifts result in incressing the generality
ol some of Jacob's word-making recipes and reducing the inventory of
canonical forms. At least Zej/ - [i] and the stress shift are
reaular enough to be called rules. The shifts that do not involve
the mutwal influence of the patterns of two words, ilke the addition
of the extraneous initial dentats in 4.1, 1, Tit in nicely with the
notion of shifts as arising from carrvover of existing articulatory
habits to new words: so doss the application of the fej/ - [i] shift
to the new words 'gate' and 'cake', described In section 4.4%.2,

However, the shifts in 4.4 which iavolve mutual influence of
two patterns are better handled by a more abstract analysis, in
which the difficulty is not ascribed to the child's attempt to establish
a new word that goes against an existing articulatory habit. Instead,
the problens In these cases seems to be in maintaining two (or more}
very similar words without confusing them. Jacob had learned to say
'kaka' correctly before the stress-confusion described in 4.4.1
occurred, What happened after the period of confusion was a corsoli-
dation of forms rather than a straightforward generalization. GCompare
the case of 'tea' 'key' and 'tape', as shown in table 4.%. They
were learned at about the same time, and Jacob originaslly had trouble
controlling the vowel in all of them. ‘Tea' and 'key' stabilized
{irst, before 'tape' joined them. This case could be one of carry-
over or one of consolidation when the shift makes its first appearance;
the subsequent spread of the rule, as we have noted, is a3 clear case
of carryover.

in the case of 'bice', 4.4,3, can we say whether the spread of
[ai] was due to carryover from existing patterns of words in /bajXx/
and /ajs/, 'bike’ and ‘'ice', or whether it was due to pattern con-
salidation? The essence of carrvover is that a well-established
pattern guides the attempt to say & new word. When the 'bice' shift
appeared on words acguired later than ‘bike' and 'ice', such as 'bag'
and ‘boy', we have clear cases of carryever. When, however, words
like 'hus' and 'box', acguired before 'bike', showed the shift,
we have consolidation,

Summarizing: in order foc account for these shifts, we have
dealt in terms of both articulatory habit (carryover} and phonological
recrganization (consclidation). 'Carryover' alone weould be an
insuffizient hypothesis because it presumes that articulatory habits
have bhecn cstablished and that the correct model is 'solution of new
problems by old methods'., But some of our shifts showed new words
inTluencing older words, so they could not have beern cases of carryover.
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"Consolidation', the more abstract term of explanation, is the
more powerful notion., The idea of patterns Interacting without regard
to which pattern was acquired first could subsume both of the cases
we have distinguished, We could dispense with ‘carryover' as a term
of explanation and say thut all generalization of pattern takes place
at an organtzational level. Adult 'articulatory habits®, after all,
arc a oreat deal more than just habits:, they are part of an elaborate
structure, which must in general be described in abstract terms.

The appeal of the 'carryover' notion is its concreteness and
psychological plausibility. | prefer not to dispense with it by the
suggested flourish of Occam's razor until more cases of shifts and
rufe~creation from other children hove been studied, because | am
not sure that exactly the same mechanisms are involved in ‘carryover!
and 'consolidation' and | do not think that the question should be
defined out of existence. About the spread of rules through Jacob's
lexicon, we can unfortunately say very little, because not encugh
words are involved to address major questions like the validity of
a lexical-diffusion model (Ferguson and Farwell 1975, Hsieh 1972) as
opposed to a crystal-growth mode! (Menn, 1973). Nevertheless, there is
an evident phonological similarity among the words In which the shifts
take place. The vowel shifts did not take place in random environments,
but in phonologically limited ones, ‘in closed syllables’ or 'after
/b/ and/or before /s/'.

4.5 {onclusion

We have now presented an approach to & theory of the origin
of rules of child phonolegy: they arise as changes in the shape of
adult words to reduce the number of canonical forms, either by over-
generalization of existing patterns when the recipe for a new word
is being worked out, or as consolidation among similar recipes.

The principal theory in the literature on the origins of rules
of child phonology is that of David Stampe. In several respects
his approach is opposed to the one | have argued for.

Stampe's theory is mainly concerned with contiguity effects
on articulation and with weakening of articulation -- such processes
a. intervocallic voicing, deletion, flapping of coronals, nasalization
of vowels in the vicinity of nasals, and other changes which are
characteristic of speech which is poorly controlied. However, not
all tvpes of weakening of articulatory control produce the same effects,
Lester and Skousen {1974) has shown that drunken speech differs from
rapid speech, and child speech differs from both of them even If some
of the changes produced are the same.
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More important, the interrelationstips among the sound patierns
of words, to which we have given a central place, do not figure in
Stampe "s approach at all. Stampe's theory is essentially a modernized

“least effort' theory. Reduction of 'effort' must Indeed be recognized

as one of the forces acting on language in all changes, bub it fis

an error to overiook the countervailing forces which restore distine-
tlons or create new ones (Slebin 1975, Labov 1972). 1t is also an
error to conceive of 'effort' as being only a low-level articulatory
matter: the kind of simptification involved in the siress shift of
‘kaka' and the diphthongization of 'bus' to [bajs] is not, as we have
emphasized, a simplification of articulaticon, and neither are many

of the rules of child phonology in the literature {Ingram 1875,

Menn 1974, Smith 1973).

For these reasons, as well as more formal ones which | have dis-
cussed elsewhere (1974), | argue that Stampe's theory, while it calls
attention to non-trivial similarities between some rules of adult
phonology and some rules of child phonology, is not adequate as a
theory of the acquisition of phonology.



CHAPTER ¥

Acquicition of Intonation Contours

1 Introduction

Ehildren acquire early the ability to produce intonation contours
which can be reliabiy classified by adults as declarative, interro-
gative, emphatic: sec Menyuk and Bernholz (1969). Such contours
are piten present on vecalic ar syllabic-string carriers as well
2% on words.,

What next nesds to be investigated is whether the children are
at First pronouncing these contours parrot-wise, as what might be
called an intonation babble, or with communicative intent, and if the
latter, whether the childfs intent is similar to that ascribed to
him/her by the adult listener. [If the child does use differences
in intonation contour to convey different meanings, we have the task
of finding out what the child's meanings are and how they are related
te the meanings conveyed by adults in their use of intonation contour,

We shall demonstrate the following major points in this chapter:

1} Jacob, shortly after the beginning of this study, had some
semantic control of intonation; he had an active vocabulary of four
(proto-)} words at that time. {Further study is likely to show such
control even earlier.}

2} Jacob flrst had semantic control of intonation contours on
babhlie fcarriers®; later, contrastive use of some of the same contours
appeared on words, In chapter 2 we related this faet to the hypo-
thesis that words are slow to develop a range of functions near (ne
beginning of speech.

In order to begin, we must discuss briefly the use of intona-
tion contour in English. In & rnon-tone language, the way in which
information contours ‘have meaning' is different from the way in
which most words have meaning. intonation contours do not refer;
basically they seem to carry information about the function of the
vtterance, but not always in a simple way., The hest-studied mode
of classifving the function of vtterances is according to their
specch-act functiont e.g. giving new information {(declarative},
requesting actionr vre informatlion {interrogative), ordering {imperative},
pius combinations and more subtle modulations of these categories.
These categories are alseo, of course, marked syntactically in the
adult tanguace, but they are discernable in adult single word
gtteronces, We will argue that requests and demands can be separated
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by their internction in babble Tn Jacob's speech around the time of

his first use of words. However, in examining the data, we shall find
that the division Into interrogative, declarative, and imperative

is not well adapted to describing the functional categories of Jacob's
speech, and wa shall net be able Lo understand the 'meaning' of
Jacob's use of intonation contour without first getting 2 more
felicitous classification of his uiterances according to function.

We will establish functions) categories {or some of Jacob's
intonation contours based on what he was doing when he uttered them,
how the adults present reacted to his utterance and behavior, and
whether Jacob seemed to find ithe adults' reactlions appropriate.

We will then find ourseives able to establish an additional
entirely unexpected result, obtained through instrumental analysis
of pitch contour: Jacob's short rising-pitch utterances in the first
three months of this study fall into two discrete sets, high peak
and moderate peak; the high-peak uvtterances are on babble carriers
and directed towards his obtaining an object or service, while the
moderate ones are either on words or function to Inftiate or maintain
social interaction. Here, Jacoh seems to have invented his own
pitch-contrast encoding of a semantic difference, for it does not
seem to be parallel to any pitch distinction in the language spoken
to or around him. 1t does, however, have a plausible explanation
as a codification or regularization of early tendencies in his own
speech. The high-peak utterances use the same pitch range as the
whining and squealing object-directed utterances that he used at an
earlier stage; the moderate-peak utterances seem to reflect adjustment
of the child's pitch range towards the pitch range of the adults
around him. The initial semantic division is a functional one, separat-
ing vocalization towards adult-as-instrument from vocalization towards
adult-as-social-~partner. After the system worked this way for a
while, it became more complex as Jacob started to use words in his
utterances directed towards adults-as-instruments,

The material that is presented here is a limited discussion of
the data in the corpus. First, only those contours which attract
my ear as 'marked' have been given systematic consideration, and
secondly, although appropriate techniques for Instrumental analysis
of such data are svallable, only selected utterances have been studied
by use of instruments because of the time constraints on this work,

Most of the 'marked' contours in the corpus sound like questions,
which for English speakers roughiy means that they sound as though
they have rislng Intonation contours, Conversely, to English speakers,
tiwse contours which sound as though they are rising usually also
sound 'questionino'i those few of Jacob's utterances which sound
rising but not guestioning have an ‘exclamatory' quality. There are
very few of them, and we will not consider them here.
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foong those contours which the ear picks up as 'rising’ and
'questioning’ are some which are actually level ip fundamental
freguency, as revealed by instrumental analysis or repeated careful
listenina. These level contours will be classed with the rising-
guestioning contours, for the cormunicative effect on the adult is
arparcntly the same as that of & mildly rising contour. Naturally,
we have no assurance that ‘non-falling' is equivalent to 'miidly
rising' for Jacob,

Another important mismateh between subjective and objective
pitch detection is that a short steady high piteh is not pragmaticaily
distinquished by the Enalish hearer from a rise-to~high (Liberman
18751 the ’'questioning' effect persists. Such contours will also
be here subsumed by a loose use of the term 'rising'.

A ecursory glance at the raw data shows that a division of Jacob's
sroduction of intonation contours into a babbiing and a word-using
stage would be as untenablie for his use of Intonation contour as it
was for his use of segmental phones. Throughout the nine months
ol the study, Jacob used free babble, with more and more elaborate
intonation contours, while during the same time period the regular
correlation of intonmation with concurrent gestures and action made
it clear that sometimes he was using modulation of fundamental fre-
quency to 'mean something’.

£.2 Rising contours on babble carrier: functional categories
and 'meaning® of contours

The first marked contour which | noted which was clearly deli-
herate on Jacob's part was not a rise, but a spontansous use of a
very high pitch on the babbling with which Jacob accompanied hiding
his eves for 'peekaboo'; this corresponded with the high pitch i
used in saying 'peekaboe’ to him (12:17, fifth session). Shor<ly
thareafter, rising contours were observed associated with several
functional categories: first, offering (12:22); then, by (13:6},
requesting an object, opening a conversation (attention-getting),
and 'curious' noises accompanying peering into rooms, boxes, etc.
Earlier, at 12:2B there had been a contour consisting of a (high)
rise followed by a fall, clearly accompanying a reguest for permission
to play with an object; greetings at 12:26 were falling rather than
rising. (It is possible that a shift towards use of more rising
contours occurred between 12:22 and 13:6. Since only one or two
examples of rising contour occur per session in most of the sessions
before 14 months, such a statement is statistically very weak.)

These functional categories -- offering, greeting, requesting,
snd peering == remain frequent and stable as occasions for rising
contour throughout the months of this study. Much of our interest
iy this section will be in Jacob's elaboration of the reguesting
CALBGUTY.
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This tigited st of oiiegoioe nendled ol the 'guestioning!
utterances in the corpus until risinag contours began to appear on
vorde, at absut 1§ monthe. The coriiect of these recorded in the
corpus vas a request to be Titted doon from & chair ar 15:3,  The
abllity Lo cay words with o rising contour also made possible a new
subcategory of requests, ithe gucctionine of nredication, which
appeared at 15:1V.  In such raves, Jacobh used a word appropriate to
o situation with & rising tow {c.o. "roamd?'); the adult interpre-
tation would be that he was e ither azking for confirmetion that he
had the right word for the stiustion or that he wanted factual
information about the situation, o elther case, if Jacob was right,
the adult would repty something tilke ‘ves, It goes around'; such a
response of course satisficd Loth interpretations of the guestion,
and it seemed to setisfy Jacob ws woll. The fact that Jacob so
quickly developed this new function for the new form of rising-
intonation-contour-on-words is very interesting: it suggests that
the underlying cognitive capacity to question whether he was using
words aporopriately was already present before he was able to express
sych guestions.

We now have the following categories for Jacob's use of rising
tone: 1) opening conversaticn 2) offering something to someone
3) requesting that someone do semething or give information
b} 'curious noises’.

The first three of the behavioral categories have two important
properties in common: Jacob seemed to use them only when he had an
audience and they are not neceossarily associated with rising contour,
Since there ic no constant association of rising intonation contour
with attempts to obtain an object or a service, If we used 'attempt~
ing to obtain object or service' as the definition of one function
of the child's speech and then look for an intonation contour
invariably associated with it, wec will find no such contour =nd have
to conclude {correctly) that rising contour does not mean 'wanting
something', and also tend to conclude [incorrectly) that the child
uses rising intonation contouwr randomly and meaninglessly.

But let us consider the ways that adults use intonation contour.
There s no single contour or small set of contours associated with
the function of ‘obtainino some goods or service'. We can request,
sugaest, or demand when we wanl sometbing, it depends on the social
setting and cur mood. Similariy, | claim, children ‘wanting' have
in general a choice that ranges from requesting to demanding; what
they do at @ given time undoubliedly depends on their personalities,
how they feel at the moment, and what sort of responses they antici-
pate geliing from the aduits arourd them. Aftracting attention,
engaging in object exchange and obtaining services were ends which
Jacobh tried to attain, The meens that he used varied according to how
demanding or how supplivating he felt like being at the time.
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This Tc¢ probahly true for most children, 1f it is, we have an

explanation of the troubiing present situation in which 'evervhody
knows ' that young children can convey meaning by the use of intonation
contour, but no published work claims to have demonstrated a child's
meaningful use of intonetion contour on babble. {See Eloom 1973.)

Now, if there is net an invariant assoclation of function with
contour, how i3 it possible Lo vorify the claim that the contour
has meaning for the child as well as for the aduit? To some extent
it seem~ to be possible to pick out gualities of the gestures which
aceompany the ¢child's babbling and zlso carry the modulations of
‘wanting' from begging requests to imperious demands. But interpreting
gestures is not easy, and there is really more than one axis of
modutation involved here (see next page).

Fortunately, in the present case, the task is simplified as a
result of Jacob's agreeable habit of requesting, rather than demanding,
the things he wanted. |In other words, he used rising contour in
almost every instance in which the function of his utterance was
the obtaining of some object or service.

Given this fact, we could take thne formal characteristic of
‘being expressed by a rising intonation contour' as basic, and
divide Jacob's utterances primarily into rising (non-falling) versus
falling. But we would miss the fact that there is really a range
of ytterances accompanying reaching for objects, most of which are
rising and seem ingratiating, others of which fall and which seem
more peremptory, bossier, to the listener. Jacob was polite: he
favored rising utterances in the behavioral categories of greeting,
offering, and requesting. He used falling contours mainiy for
nofses that accompanied ongoing action on an object or to mark com-
nletion of action. However, It is still the Ffunction of the utterances
as evidenced by the concurrent behavior that makes the most c¢oherent
basis for classification, since all three of the categories (oreeting,
offering, reguesting) can be modulated along the same spectrum of
demandingness from very peremptory to very supplicating (as judged
by adults),

| have hypothesized that there are variations in gesture style
covarying with the vocal variations, but | have not been able to test
this because there are confounding variables, such as the fact that
Jacob sometimes appeared to be plaving at being bossy, ratner than
seriousiy being demanding. (This was called to my attention by
kKlaus Witz.) This playfulness modified both gesture and vocalization
in a way that | have not been able to specify.

Ac 1 have just said, demand and reqguest are closely related in
the behavior of aduits as well as of children, despite the fact that
lTinouistic analysis does not bring this relationship out clearly.
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Thery s & bLehavieral continuny bute » 'She teld him to! and ‘she

asked Him 17 he would® which i« modislated b; considerations of dominance

and politencec, b the 292ty i of the rales of discourse associated

vith the wor! of Grice {19570 aod Soarle [19945), the reaucst for

informrtion is the basic qoe tiens in foglish those utterances whose

ﬁy;furla forr s the yes-no gaestlier are the basic occasions for

risine intorstion coutow . Baly « Fiers and renuests for ohjects
cre Tormelly derivablo frooe reooneeto 1ur zrfwrma£¥0W, bui demands

are formelly very differont from requents and have nothing to do

with guestions.

This analysis is demonstrably of grest utility and elegance
in describing the syntax of regueste and offers, but it is inappro-
priate for the anslysis of Jacobh's use of intonation contour. One
reason for this is that general inforsation exchange was not a basic
category of Jacob's early larguooe. do was concerned only with very
specific kind: of information: about what people will and won't
do for himoer allow him to do, and a little later, about what objects
and actions arc called

I think this s & good example of the sort of situation in which
modes of linguistic analysis well adapted to account for the use of
syntactic devices In adult language are not appropriate for child
language. Early child langusge must be approached primarily in terms
of behavioral categories, just as adalts in the real world dealing
with children's attempts at communication seem to interpret what the
child means by what he/she does,

But the dissimilarity in the way adults ge shout undsrstanding
children's use of intonation copfour and the way they understand
other adults is by no means as greal as | have just made it seem.
4 certain amount of use of intonstion contour on non-verbal vocaliza-
tions 1s compon among English-speaking adults. When we wish to con-
sider the wav in which a child's vozalized contour carries meaning,
adulr use of a similar mode con be tried s a first approximation,
foor adults use more than the child’'s actions to interpret his/her
meaning,  They alse use some lype of analogy with acult uvse of language.
Nowhere is this more evident thon in the way adults believe that they
are ablc to choracterize children’s utterances as demanding or
requesting depending on the intonotion contour alone. We shall
se¢ In the next section thet rheres are cases when the analegies by
which adults interpret children's uvtrerances may in fact not be correct,
but consideration of adult interpretation of intonalion contour on
vocalizations does give ur inforestion abcul what the child conveus,
i onor shal hodashe Jootesdn.

{onsider, then, the differencs hetwaen nedging your friend while
vou are hoth reading a movie advioriisenant dﬂd zaying 'Mmm?' or saying

Mo, ' The first is o surpestici. ihr aecond a recommendation.  The
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contodr carried the contrast.,  And this is so in spite of the fact
thot the verbal paraphrases of the rising contour by no means all have
terminal rises, They may, if they are ves+-no gquestions in form: 'Do
you wint Lo see this one?' or 'Does this one look good to you?!',

they may instead have the terminal fall-from-high of the Wh-question:
'How would you Tike to see this one?' 'what about this onel' Although
an Mmm contoured like a Wh-question cannot function as a gquestion,
there is nevertieless one important intonational property that Wh-

guesttons and yves-no questions share: if the preterminal high of
¢.g. 'fHow would you like to see this one?' is suppressed, the guestion
changes moed, | would not attlempt o characterize this change of

rond without experimental study, but | think it is essentially the
seme as the way that a syntactic yes-no guestion changes mood if

the terminal rise is suppressed. |In both cases, the rise is essential
1o a normal sincere question.

There is & 'natural' character to the map: rising versus
requesting
offering
naturalness are always to be regarded with suspicion, | will rest
this assertion for the present with the reader's intuition, and
return to it briefly in the next section.

falling -~ versus demanding. Although bald claims of

We can adduce some independent evidence that the demand/request
differentiation is not only in the adult's interpretation of Jacob's
uttterances., It really is the rising contour andfor its high termina-
tion that is carrying a message for Jacob. We can also argue that
since that same thing seems to be true of whines, the use of a rising-
to-high contour when one wants something is probably indeed a primi-
tive and natural use of intonation.

In general, we can take as a working principle this statement:
i¥ a signal £ is not responded to, and an apparent repetiticon B of
the signal A iz sent with certain marked properties of A interzified in
B, then those properties are {other things being equall, the essential
information-carrying features of A and B from the signai-sender's
point of view,

Paula Menyuk's student Mavis Donohue was the first to note such
o sequence of signals In one of the Jacob tapes: at 15:3 a first
reguest vocalization (# RH 7 Tn table 5.6.) rose from 4B0 Hz to
575 Hz, got little response, and was followed by another vocalization

{# BRH 8, same rable) of about the same sound which rose from 560
Hz to B0 Hz.

b owe look at a sequence of whines from a videotape by S.
Haselkorn from 13:24, we find a simiiar intensification of signal,
The First of the whines peaked at 600 Hz and then fell; the second
rose tu over G40 Hz and did not fall. {An amplitude measure was
avallable for those, and the second whine was no louder than the
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Piest. b It would soem, theo, thay tivey to high piteh carried the
message in this whine seueencs o they did in the reguest seguence
Trow the laler sessine,

5.3 HMorhed contours ollar b ri o contours

FUowi TE be reco eledt bt Joied™ s vory anrly £82:17) high pitch
whtile hidine 185 eves, althoveh net carviced by any recognizable phone~
tic shape, was clearly the reflceiion of an adalt pitch pattern
assoviated with this very sonecific gome . I Jscob's general experience,
since Engiish Io not & wont Fanguio ., reguiay association of a pitch
pattern with a specific ward wed rere, so we have no way of knowing
whether Jacolb's uniform uie of the very unmarked falling or rising-
falling contours orn his early word a6 because he heard them that
way more often or because such contours are {presumed to be) more
ratural, easier to say. Whercver the truth of this matter lies, the
eventual appearance of rising contours on words was very conspicuous.

In most cases {in all cases of active use) rising contours on words

vere only found following instances of thosoe words in his ocutput with
falling contours. Words mede their initial esppearances with rising
contour only as shadows or imitaticns, most Freguently in cases where
the model word had just besn said with a rise, e.g. L. 'Wanna put the
beads inm my shoe®' J. 'shoe?'. Such rising contours did not show up
wher Jacob tried the worde agoin, note that he had not made the mistaken
conjecture that, for exomple, the word ‘shoe' was always to be uttered
with a rising tone.

£.3.1 Marked contours associated with specific words and proto-
words

The only marked contour besides the early 'peekaboo! which was
firmly atsociated for a time with one proto~word was what 1 heve termed
# ‘demunstrative contour' a mid-Lich low {(— __) pattern, on the
phonetic string E-53 which appearcd at 16:19. This seemed to be
derived frow the adult's atientien-divecting 'What's that?' which
was Freguently wsed to point oul objecls to Jacob, with the hope that
perhaps he would respond »1th the name of the object,

Jacob uscd 'gs5a3' for two distinct purposes. First, as mentioned

i ¢k, 2, it was hi< response vhes 2 pnlice or fire siren sounded
{frigquent occurrences in Lestral Seunre, Cambridge), and was uttered
4!

with an alert, 'lPlstening® jood on Lis face bul no associated gesture.
bro this Lse it was taken 1o be his word fur 'siren’ .

Serond, 'Cod' war something he ssid while poiniing to objects.
te the Tirst days of its vse 100 demunstrative word, despite its
counding Tike 'what's thet! to A son whie saw the pointing gesture
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that accompanied it, was NOT being used by Jacob to elicit rnames.
The evidence for this is that Jacob did not stop to listen to the
aduit's response, nor did he repeat '3’ if the adult falled to
answer him,  However, by about 16:28 Jacob stopped just jabbing his
fingor at things and saying '€53@'; hc began to act instead as though
he erpectrd adult vocal responses. He would not have had to arrive
av this point by first aaining a deeper understanding of what adulte
are trying to elicit when they say 'what's that', though he may of
course have donc so. He could have learned to expect adult vocel
responses from 'surface' experience, because he almost aiways got

an adult answer to his '8sa' + point whether he waited for it or
rot. He had plenty of opportunity to learn to expect adult vocal
response to his behavior, and thus to learn to use '@sa’ + point when
he wanted to get an adult to talk to him,

Laver {(17:27) pay {From 'what's this?', possibly) with a
high-low contour was also used as a name-elicitor alongside 'Esa’.
An interesting further development which needs study was that Jacob
used the demonstrative high-low on some labels, although the adult
models for those labels which were sampled did not have this contour.

5.3.72 Use of intonation contour in 'conversationai' babble

| have found one other very interesting use of a distingtive
intonation contour, which appeared on many occasions after the first
attested occurrence at |h:22, about a month before 8€3'. He used
the adult English hesitation-vocalization 'er..,', uttering it, as
adults do, on a sustained mid-tone, with eyes averted down and side-
wiays if he had been facing his addressee, and then taunching into
a babble~conversation, usually returning his gaze to the addresses.
We shall return to a consideration of the lessons to be drawn from
tisiw marvelous assimilation of adult conversational patterns later
in this chapter.

Finglly, taking us away from iatonation patterns per se into
wholesale imitation of adult speech behavior, there are Jacob's
"telephone conversations', {some of which are video-taped), compiete
with greeting, pauses, and laughter, which took place at a time when
it seemed guite clear that he had no idea that when people talked
inte telephores, there is someons that they talked to.

5.4 Development of the 'request' category through time

What did Jacob ask for? First, for things; and immediately we
see another functional continuum where syntax must treat of discrete
catepories. Reguests whose goal is that .lacob ger his hands on some
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oizject ray be reguecte Lo bl Jeoon ool the obicol, reguests for
pernission for Jacob 1o hove Lhe object, or Loith. For the adult

Pistener and for the child, ohester iv Io aid or permission that the
child wants depends on phyoicst crrourstances and past history.

{English. despite cramsnr teechors, refiectls this continuum in the
systematic ambiguity of thec vodnt 'can’:s 'Can | have it?' is ambiguously
@ renuest for permission or pry:icel oid, and pregmatically may be

Bosthi. )

Jacol, at the age of ¢ vealr, certainly understood the distinction
permitted-forbidden very well indocd, end there are clear videotaped
segquences in which he obsckod 1o 2o 11 s novel game he invented,

.. dropping & pencap Hio o heiohl, would be permissible. 1t

would certainly Le overinterprataticn, then, to decide that a reguest
directed at ar object bevend Jonebh's rooch was exclusively a request
for help. 1t might have been & reguesty for permission, and It was
pragniatically both.

AL 13:22 we find Jazob using rising-ioned babbie to reguest
actions on objects, handing to adults such familiar ftems as music
boxes to be wound or beads 1o be connccted (compare absence of such
behavior in novel situations: sey supplement}; at 14:3 he requested
help in ¢limbing onto a chair, and at 14:17, after being told not to
do somcthing, he responded with guestioning noises that, in context,
were both requests to bhe atlowed to do it anyway and what one might
congider questioning the prohibition (‘Do you really mean NOT?'). At
14:21 & rather different type of rwuuest was attested: Jacob performed
an action, then turned to ar adult with & rise interpreted as a reguest
for recognition or ratification «f his scecomplishment. {He was quite
used to having his feats celebrated by an audience.} Related to this
use, but &lsc probably a step on the way to the later requests for
information, at 15:5 Jacob scemed to be using a rising babble to ask
if the object he had piched up was the one he had been asked to find.

Backtracking a 1ittle, anciher type of risc which may be related
te the requests and alse to the curiosily noises is attested after 14:17.
Like the curjosity noises, vt ditfercd from requests in not apparently
being directed at a hearer. Thesc rising contours were uttered when
Jacoh was having difficulty getting an object to ‘work' -- before he
goet Frustrated with it o handed 1t te & helpful adult. Watching him,
ore rescted to these utlerances e 17 Jacob were saving to himself
‘what's the matter with this?? Jecol could bave developed this pattern,
it seens to me, either as an extension of uses of rising contour that
he already hal, or by watching adults talk to themselves about
recalcitrant ohiects.

Forr Jaeoh, the commastesi eariy wponinneoys rises on words
were not retnts Tor o jects, @2 nmicht bLe supposed, but the meta-
Tinguistic v, , que-ticaing whother & word applied te the ongoing
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stluation, described above (p. 187). The Tirst clear examples, at
I5:11, have Jacob saying "roll?' while watching an object rell, and
later [oicil in the same circumstance.

Jacob's use of a word with rising contour to ask for permission
to torn a knob on the tape recorder was first attested on 15:1) also
slong with what seemed to be 5 new use of rise on babble carrier,
cpparentlty requesting his hearer to talk to him about an object.
Tiis last category, after a while, became very important as name-
eliciting behavior, but when it first was attested, it was a small
item in Jacobh's repertoire.

Bctween 13:22 and 15:16, then, Jacob developed a rich variety
of uses for the rising contour. 1t is impossible to say how closely
the order of attested appearance might reflect an underlying sequence
of stages of increasing competence. Presumably time lags of sufficient
magnitude are significant indicators that certain uses of intonation
cortour belona to more advanced stages of development than others, but
wee do rot know what constitutes 'sufficient magnitude’.

Further elaborations seem less like new categories than new
applications of old categories, although this remark is probably
more a matter of my temperament than the nature of the data., |
will cenclude this subsection by describing the most prominent of
these glaborations.,

At and after 16:5, there are long sequences of mostly-rising
babhle as Jacob led me by the hand to a place where there was something
that he wanted, but could not get himself, By 16:14, invitations to
share attention to an object were taken by adults as name-eliciting
efforts, even though it was not until he was nearly 18 months that
Joacob sctually made it clear that naming was what he wanteo. However,
since the rises-which-are-interpreted-as-requests-for-naming are
sttested from about the same time as the rises on words which sesm
to be requests for confirmation of predication {15:11), it s guite
possible that the intuitive adult reaction is the correct one; at
any rate, Jacob obviously knew by 15:11 that things and actions have
names which adults sometimes would model for him.

fnother rising-tone use can be viewed also as a request for
shared attention and/or adult conversation: when Jaceb attended to
an event such as a noise in the hall and directed rising-contour
chatteor at an adult. Extended chatter of this sort arose when he
Libitrzed the setting~up of recording equipment, where perhaps he had
alec some hopes of being allowed to touch the machinery.

The last elaboration noted of the request category is that the
cotegery of request for confirmation of predicate developed a little
time~depth, Thus, at 17:27, as noted in ch. 2, Jacob observed his
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father getting ready Lo deone 10 Sranin ot e neid 'Bye-byel!
{[dE dall}, to which his fatl v Twm . Hedely responded, *Yes, I'm

quintg bye-bye.’

P A problematic use 7 vl e o e

Gne croup of risos 0 ferss 0 inbersprol, presuably because
Liiey secn dezs bihe adolic vracr e 1p pacty, offers, greetings,
and curiosity noises.  Jutol, o viriow Ures after 14:19, occasion-
ally shadowed or imitated o word wite sining contour, as we mentioned
near the begirnino of swoction & 00 ¥ty did he do this? When the ward
had just been modeled Tor hie wit! o rive, wnr snspects 'mere' imita-
tion, bul sonetimes the word hoo & fall in the model {e.g. L. |
found my bock., J. uk?7). 1 wuepest, bur cannot demonstrate, that
these wore cases In which Jaord wis imitating some of the form of
adult conversation: in sectio: L7 wo will seq a clear and startiing
example which must be fulerpicied o huitaticen of conversational
dizlogue form.

5.6 Instrumental results frow the Tiret three nonths: subeclassifying
'rising' contours by pitch

The number of taprd o
is clear Is not as larce & i
be recovered from anezlysis of tapes. Nevertheless, preliminary
instrumental analysis strongly vupporls some unexpected findings, and
one is of major importance.

terences Trom garly sessions whose function
¢ Tike, though more will eventually

[
o]
=
*
L
L

A preliminary sampling ¢l early taped rising utterances of
gowd sound quallity whose furciions wure cicer seemed to show that
there was & functional distincticor [ctweern those whick peaked onder
E50 Hz and those which pecked over 550 Mz, To see if there was Indeed
such @ contrast, | collected a:n menr additional rising utteranies
with clear function as | couln rothe period from 13 to about 15
months; this (s not the comalete set fror that time period because
exhaustive transcriptions: for all scoclons have not been made. Some
of the falling utteraaces from thi: jporicd were also measured. We
shall ses that o pitche-pelh anae contrest does indeed exist, and
that it was probebly presont cver wortier in Jacob's speech, say
by 13 1/2 months, evero though thevoe sre aniy a few measured attes~
tat jons from that tims. By %%, we cen coosider 34 samples, for which
woe shall set up the Tolloedrr typea s Fis
High-Stort, and Falling, il codor 400 moo . and all first atlested
by 172:4, and twe citegorion o aitirrzices of longer duration, Rising-
Hoderate-tong and Kising-trot- Lo, Tosticg over 650 msec. (The
duraticn distinction is mui &w clear on the pitch-peak distinction
and we will not purswe L 5 the pveer? accounl, AL the Falling
uttorances were Moderats 1, iied v i o ercertion,)
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Let us tabhulate these utterances, their pitch maxima, and their
fpnctions: al] of these werp on babble carriers unless noted., {it
wey be thet Lhe babble carriers had some constraints of interest

on Lheir articulation, but only very local effects -= pearsistence of

+ phonelic shape over immediate repetition -- have so far been dis-

covered ., )

Table 5.1 Piteh maxima of utterances of various functions
Utterance Maximum piteh

her, fge Function (Hz)

Kising Mederate Short Utterances{mostiy 400 msec)

E# O 12:26 uffer 250
BE 2 13:3 of fer {'thankyou') 220 {level)
RH 3 13:3 free conversational babble 340
R 4 13:6 query, empty room 380 (450 msec)
RM 5 13:6 X 380
M D 13:6 H 340
Res 7 13:13  initiate conversation 300 (500 msec)
BM ¥ 13:20 query, empty room 40
RM 9 14:28  request adult play game 310
£H 10 15:3 request adult act on J {'down®) 360
{compare RH 9, RH [0}
Bro11 15:3 direct adult attention {(first part 380
of sequence of two syllables; second
of the syllables was utterance RH 11}

Rising High Short Utterances
RE 3 13:6 wants object 900
RH 2 13:13 o 660
Rii 3 13:20 H 1060
Rt & Th4:24 " 880
Fu & 15:3 H £00
S 15:3 * (RH 5 and RH 6 are the first 1100

and last svllables of a long seguence uttered

while J was straining after an object; some

syliables may have been lower, some whiny)
RH 7 15:3 wants object 575
Re 8 15:3 ' (second request for same object 815

as tn RH 7)
By G 15:3 request adult act on J 850
RH 10 15:3 ‘* {second request for same action 310
as in RH 9)

#He 1 15:3 direct adult attention {second part Bho

of sequence of two syllables; first
of the syllables was utterance RM 11}
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Teble B, 1 coptinued: Fiteh oo T o Slvoraaces of various functions

Jtterarce

fit. Age Functi=, Heximum piteh

o (Hz)

kS

Rising Moderate Lot 00w reos 1050 mue )

L1 b3:24 grecting 375
BML 2 13:24 “ 340
R¥L 3 14:2% freo converatiuie 1 obalidbe Y00

PR

Rising High Long Bitor o o0 (800w

RHL 1 13:24 wants Gijer i 940

Falling Short Ulieranges

[2:26 greeling 340
380

TYTE Y MM )
BT b P e

13:3 free converes: iunai habile 100
13:6 arecting 34g
13:13 echo labe!l of abiert being plaved
with (frape '} 660G
£ 13:13 narrate aclion Pdmnt) 300

) oy

7 13:13 I i 370
Fe 13:13 g (M thankyou ) 300

{Note: compare F ¥ and R¥ 2, where the same situation, so
Tar as | can determine, i caltied 'offer! rather than 'narrative
of action' solely hecoute th: intunation contour rises in RM 2
and fallz in F &)

Alrhough only @ few moasureranie have Leen made on falling
contours on words beveond 15 wwonihs, 11 sesns Lo be the case at

this writing that the meocrele-ieiling short contour became the norm
for all narratives using words,

A pattern emerges clezrly 2o s bisrs, although there
are 'had! points indicating tue ceo Do e ddetaliled study: IF
ar ullerance was babble wher Jdarod v 2 ohiect or wanted an
adult to act on Risg L was oo b oo trising., Tl whines that
have been studied had the sas ¢ orioso and pitch range, but tended
te be long and of course had riv e rantie wvery nasal 'strained!
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voice guality. f an utterance was a word and/or primarily a matter
af social interaction, it was moderate in piteh, very little abave

my usuzl piteh in speaking to Jacobh {which ranced up to 500 Hz
peaks). Note that between 13:6 and 13:24, the short-falling greeting
was apparently treplaced by the long-rising greeting, but the pitch
renaincd moderate.

Grossly, when Jacob wanted an object, the pitch range was like
that found in whines, maxima from 550 to 1100 Hz {(possibly higher);
when he was being sociable, the pitch range approached adult conver-
sationzl pitch, or at least the pitch of my voice as addressed to
hin. This dichotomy opens up fascinating speculations about the
increasing soclalization of the child's communicative repertcire as
reflected in his/her choice of pitch range. Jacob had learned, it
seems, something about how people talk: what absolute pitch range
they use, and, like the rest of us, when his primary motive was
bainyg sociable, he used a code more similar to the code of his

zddressees than he did when he was using people as 'instruments'
" to obtain his personal ends (see Bates, Camaioni, and VYolterra 1875).

This handsome interpretation of the data is wrong in at least
two ways. First of all, personal vs. soclal motivation is not a
dichotomy, 1t 1s a polarization with a continuum, & ‘squish'®, connect-
ing the poles. Sometimes Jacob not only wanted something, he wanted
a particular person to do it/get it for him, and sometimes, as when
he wanted an adult to play a game, his 'part’ in the game {rolling
@ ball) required an object as a prop. Secendly it is not at all
clear how to treat the two-part demonstrative utterances like the one
split up as RM 11 = RH 11, in which Jacob was directing my attention
to a scene. Demenstratives are at least as much social as obiect-
oriented. The moderate-followed-by~high sequence could represent
a simple compromise of 'personal' and 'social' range, but there are
insufficient data to support this conclusion at present, and it would
be amazing if things were really that neat.

The personal-social classification began to show signs that it
was undergoing reorganization after Jacob reached 16 1/2 months.
0f course, we have had to deal with one loophole in it already: since
Jacob became able to use words for requests, we have noted that even
when those requests were 'personal', Jacob's piteh range was moderate
rather than high. | have suggested, contrasting RM 10, on the word
'down', with RH 9 and RH 10 {all three utterances being part of one
leng conversation in which Jacob wanted to be helped out of a chair
at 15:3}, that Jacob, in adopting conventional words, alse adopted
the moderate pitch range that goes with them. This explanation is
strengthened by the fact that in the conversational seguence just
mevitioned, the actual order of Jacob's utterances was RH 9 {peak at
950 Hz), RH 10 {peak at 910 #z)}, and then RM 10 {peak at 360)}. If
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Jaceb's selection of pitch range was a simple refllection of urgency
ard tension on his part, it would be unlikely for a third instance
of a request to be less uwrgent than the first two.

After 16 1/2 ronths, we find evidence of & much more radical
departure frow the simple early piteh classification. It is interest-
ing to note that the breakdown occurred in the demonstratives, which
were always something of a problem to gocount faor. This departure
came with the word 'what's that! or ‘esa’, discussed above in section
5.3.1. It was always uttered with the same mid-high-~low intonation
cuntour, which was obhvicusly modeled on the adult English demonstra-
tive. Althouch Tt was a word modeled on English, on all the nine
cases which | measured the peak was over 450 Hz, and on 16:28 it
twice peaked over 900 Hz, All other words had been in the moderate
range. The low and mid segments, however, were always below 450 Hz,
How there was no way in which the whole utterance could be classified
in function just by looking at its pitch maximum. The high-moderate
contrast which encoded utterance function at an earlier stage was
not sufficient to describe '&sa'. Jacob had begun to use a marked
contour of a highly conventional origin for a very specific purpose,
and to realize that contour by going outside the bounds of his earlier
ciassification scheme. We have come to the point where a truly
linguistic account of that contour -- an account in terms of lingulstic
high-low contrasts =~- must subersede the purely sociolinguistic
sccount of Jacob's use of intonation contour which served well in
the period up to 15 months, and which of course serves in accounting
for some aspects of language acaguisition and use throughout a speaker's
life.

5.7 Learning the meaning of adult intonation contours ir the early
Mo Lhs

5.7.1 Conversational turn-taking

We have said that Jacob knew, by the beginning of this study,
that his utterances and gestures could get adults to do things for
him, and during the time he was observed, his ability to specify
what he wanted grew steadily. He began to almost always use rising
contours for utterances in which he wanted an adult to do more than
chare a focus of sttention, while on the other hand those proto-words
and words that accompanied ongoing activity usually showed falling
contours and were interpreted as narratives, declarative in mood,
by adults. W2 correlated Jacob's use of marked intonation contours
wi bl variods funclions of utterances, but sald that he also used
a variety of intonaticn contours in babbling, just as he had control
aver som2 secmental phones which appear both in meaningful utterances
and in babele.
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tet us now consider how Jacob could have learned the meaning
of these gontours. To begin with, we must recail that Jacob some-
times learned to produce appropriate-sounding utterances in g very
surface, parrot-like way, as in his elaborate telephone conversa-
tions (14:3 on)., And in some cases, as in the use of the hesita-
tiontvocalization 'er...', we can conclude that Jacob was & careful
student of the surTace formal praperties of adult speech. The
startling character of his correct use of certain conversational
patterns in which it seems impossible that he had understanding of
the 'content' of those patterns suggests that we seriously need to
study the form of conversational turn-taking. | do not mean a syntactic
study, but a study of the gestural, intonational, and tone-of-voice
clues that could be apprehended by an observer who can understand
few words but whe does understand some of the social functions of
speech.

The increasingly finer mastery of conversational form without
understanding the meaning of words had its most amazing moment, in
my opinion, at 16:12. 0On that day | was talking to myself although
addressing Jacob, and in a rather sad voice made the following negative
remark: ''Phonemics just doesn't make sense with babies your size."
(At this point | kissed him.) To this Jacob responded, "No? [do],"
and 1, without realizing that anything odd had taken place, answered
him '"mo.’ He was, at this point, able to pick out negatives well
buried in statements (e.g. | don't really think you should do that},
and he must have learned that a negative statement can be responded
to with a neqative question (You don't?).

We find continued examples, after this point, supporting the
conclusion that Jacob had learned certain patterns of the form 'If
A says X, B says Y'. But we also have evidence that Jacob may npt
heve been able o separate out conversational roies in this fashion
in the early months of this study. The first evidence that he did
possess that ability in any context of activity was at 14:3, when
Jacob responded to being given an object by a babbled mid-falling-to~
low contour which sounded like a 'thankyou?,

It should be emphasized that there must be a long development
after the child's first glimmering that different speakers may be
supposed to say different things. HNote that in early two-party
conversation exchanges, both parties are supposed 1o say the same
thing: ‘bye bye', 'hi', etc, Early eliciting by adults expects
children to say just what has been said to them, perhaps minus the
commznd 'say'. Conversely, we kanow how late the mastery of deixis
iz, A child whe has solved the problem of which parties 1o a giving~
transaction say 'please' and which say 'thankyou' is still likely to
be asking to be lifted by saying 'carry vou'! or to be cuddled by
saying 'sit on my lap'.
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5.7.2 The 'naturalness’ problem in studying learning of intonation

contour

When it comes to trying to decide whal Jatob had learned about
the use of intonation contour in conversation, we have an additional
source of complexity, Some aspects of the use of intonation contour
areg certainly 'natursl', although others are language~specific and
can override natural tendencics., Furthermore, our mammalian heritage
{at least} probably gives us an innate predisposition to associate
high pitches wilh »mall or inFantile creatures and low pitches with
large powerful creatures. As Mark Liberman has scggested to me (and
sec Liberman 1975}, a rising or high-pitched termination may generally
signal, in the onaoing interaction, the speaker's assumption of a
subordinate position, waiting for the addresses to take the floor,
However, as we remarked In the preceding section, this signal does
noet surface in most uses of the English Wh-guestion, which has a
terminal fall, and is presumably subject to a host of other classes
of exceptions. The expected presence of counterexamples makes assertions
of 'naturalness' in lanquage very difficult to test, and much nonsense
has been spouted on this topic; 1 shall be very conservative in my
use of the notion, and try to err on the side of assuming that almost
everything is conventional rather than natural.

5.7.3 Learning to request: the ‘offer-elicitation' hypothesis

Recall, then, that characterization of a child's vocalic signal
accompanying a reach as a 'demand' or a ‘reguest' depends largely
on whether it falls or rises, although tone-of-voice is also relevant:
whiny rises do not evoke the characterization 'request’. We have
said that Jacob seldom demanded and rarely whines; be reguested things
and actions. He could have gotten what he wanted, as far as | can
tell, by demanding or whining, and there are other accounts in which
children most usually get their way by whining. (Greenfield, Smith,
and taufer, tc appear). How did Jacob come to request things? The
contour itself may be a natural one to use, but demanding and whining
are also natural behaviors.,

& particularly illuminating incident observed by Haselkorn
(per. comm.) during an interview session in a Hebrew-speaking house~
hold suggests an important possibility, although it did not invelve
intonation contour.

The mother being observed typically accompanied the giving
of snank food to the child by saying /kax/ 'take'. The child, on
the observed occasion, after attempling to get a cookie by naming
it {not very distinctly) and failing, said [kax); his mother accepted
thic as a request/demand, and the child got his ceookie.
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The child herc knew thet & certain syllable war characteristic~
ally associated by his mother with an acition that he wanted her to

perforn,  In the context, he was clearly using that syllable instru-
mentally to get her Lo perform that action. [kax] was, for him, a
handlc on the situstion —- kot Trom observation, we cannot tell how

crudce a handle. DiJ he knmy that [kax] 1s what the donor is supposed

ta say, $2 that he was extending its meaning io using it Instrumentally?
Or was the syllable, for him, attached to the food-giving interchange

as & whole, withoul regard to whether the donor or the recipient

says 11?7  (The problem is reminiscent of the question of object-

naming. as in the well-known discussion by Roger Brown (1958})).

We may compare this report with Jacobh's use of 'thank you',
his first proto-word, which we have already discussed in chapter 2.
As we there remarked, it is by no means an idiosyngrasy of Jacoh's
that he used 'thankyou' to accompany his giving an oblect to someone,
althouch adults never modeled such a use for him {e.g. in an attempt
ta get him to say 'thank you' when he was given something). The
conservative assumption is that until Jacob stopped saying 'thank
you' while giving (about 18& months}, he had not finished figuring out
that ONLY the recipient says it; furthermore, we should also consider
it very likelv that when Jacob started to say 'thank you' some rime
before 12:8, he had no idea that there might be a difference between
what the donor says and what the recipient says. The only alterna-
tive possibility is that he knew that 1t was properly the recipient's
speech, but that he was using it instrumentally to get the addressee
to participaie in a giving-game with him.

We must lTikewise consider the possibility that Jacob's use of
rising contour when he wanted something, (of requests, in other words)
derived not (or not only) from watching adults request things, but also
from an adult behavior that invelved him more directly: what adults
sav when they nffered him things. Jacob could have used a rise-when-
wanting the sane way that the Hebrew-speaking child cited above used
a word which accompanied giving to elicit giving-behavior from his
mother; he could have been using the sound-that-accompanies-offering
in order to ELICIT offering. (We might find some support for this
‘offer-elicitation’ hypothesis from the fact that Jacob's use of rising
contour in offers was attested two weeks before use of rising contours
on reguests, while there was an attested high-with~terminal-fall
request ' about halfway between these occcurrences. But presently,

as 1 have said, | have no way to determine whether such time lags
ave yreal enough to be taken as symptoms of an wnderlying change
in Jacob's knowledge of the use of coptours -~ in this case, as

indicating competence in using 'offering! contours before competence
in using 'requesliny' contours.)

fur hvpothesis now is that Jacoeb reguested because adults
offered:  'Do oyou want some toast?'  'Wanna get up?' 'Shall | make

-

yor & tower?'  '"Wanneg knock it cownd
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whether this happens, in general, | believe, will be quite
specific to the personality of the child and his/her caregivers, the
cuttural milieu, and the physical setting of the interactions., Jacob
was, at least during the taped sessions {and usually, as far as |
could tell), attended to by adults who were not trying to accomplish
very much while they were looking after him: he was either the only
child present or one of two. He was an easygoing child who could
take 'no! for an answer rather well unless he was tired, and was
willing to cooperate in being dressed and changed (rather more likely
te harass his mother than his sitters). Adults became accustomed to
his good will, and spoke to him in modes that presupposed that he
was willing to cooperate unless he demonstrated that he was not.
if he had been more rambunctious or more passive, or if the care~
givers were busier or had had a different cultural set about how to
address children, there might have beern a significant shift in the
intonation contours typically addressed to him -- in particular, many
of the offers to entertain him ("Shall | wind it for you?') might not
have been made at all, and the offers of service ('More egg?')
micht have been imperatives (Eat some more eggl), This fs not to imply
that Jacob heard no imperatives; on the contrary, there were a good
many, but they were mostly cease-and-desist orders, not attempts
ta get him to do something.

Cross-child and cross-cultural study could test the general
hypothesis that has been developed here: the form of the young
child's early asking behavior is principally determined by the form
of offering behavior of his/her caregivers.

5.7.4 Rising contours on 'adult babble® and on Jacob's free babble

There is one other group of rising contours for which an adult
model of some thecretical interest may be hypothesized for Jacob's
output. As the reader will already have noted, Jacob heard rhetorical
remarks whose purpose was usually obscure to the utterers themselves,
Hany of these were questions: ‘Where are vour socks?' 'Do you think
it's gonna rain while we're out?’ 'What's your mama's phone number?f.
Some of these, heard on tape, clearly function as word-teaching:
‘where's your socks?' may be followed by further chatter in which
the word ‘socks' Is repeated in several frames. But the more complex
ones are very much a sort of babble from adult te child, phatic
utterances whose communicated content is something Jike ‘vou are
here and 1 am here and | know that vou're here'. What also is evident
is the friendly affective tone of all this. | suggest that the great
amount of rising-contour on Jacob's free babble may derive from all
the rising contour on the chatter that he heard.
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5.7.% Rising contaurs on adult elicitation of performance

Let us conclude this chapter by looking at another use of rising
conlour addressed to Jacob which undoubtedly played some part in
his early learning of the function of these contours, even though
t have no specific suggestions as to where that knowledge may have
showed up in his output., This is a use of rising contour that |
had never thought of until | heard myself using it on tape. HMenyuk
{pers. comm.) however informs me that related types of verbal behavior
are uvsed by other caregivers.

It seems that when | demonstrated a verbal pattern that accompanied
& motor ritual action to Jacob, | gave it as it would normally be

‘performed’: ‘é;e*bfé‘, "Clap hdnhds', 'PeekabBd', 'Nice kitty!,
However, once Jacob picked up the meior set associated with such an
utterance, | began in some cases to use the verbal part with a rising
contour as a way of eliciting a performance of the motor act from

- - S . .
him: 'C15p hands?' 'Wanna play peekaboo?'. A sample interaction
from 13:6  runs:

- -
L. Nice monkey?

- —
L. Nice monkey?

{J. pats toy monkey in his lap)

L. {approving, providing vocal accompaniment to J's act):

-

Nice monkey. Nice monkey.

5.8 Apology and conclusion

This chapter represents oniy a beginning of the study of the
data on intonation contour in the corpus, both for Jacob's speech
and the speech of his caregivers, { have studied and presented
those topics which have become salient te me, and have left for
future work topics which should prove to be of equal importance.
In particular, as the reader has seen, | have concentrated on the
early months, trying to push back as far as | could toward the
time of emergence of meaningful contrast in intonation contour,

| want to pause in concluding this chapter and point out some
of the major topics which have NOT been pursued. One is the general
evolution of intonation contour on 'free' babble. My subjective
impression is that free purely phatic bhabble was much richer In
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veriety and length of intonation contour than babble directed instiru-
mentally towards an end. Study of free babble would reward us with

a much better picture of what Jacob knew about the outer form of
scciable conversation.

Then, as words became increasingly important in Jacob's production,
the free babble seemed to undergo great changes, presunably because
Jacob was beginning to realize, in various ways, that adults were
net babbling to him. The nature of these changes has not been studied
at all.

The evolution of Jaceb's use of intonation contour on words
Fas barely been touched except for the onset of the mid-nigh-low
denonstrative contour which turned out to be such an important
example in establishing that there was an increase over time 1n
the organizational complexity of Jacob's intomation system. We
can expect that complexity to continue to increase, although we
cannot tell in what way.

Even without instrumental analysis, it was possible to catalogue
rising versus falling utterances and to discuss the way in which the
functions of obtaining objects, greeting, and offering could be
expressed by either. But with the instrumental analysis in the early
months, we were able to make finer distincttons; it is possible that
similar new contrasts will be discovered with the help of instrumental
anclysis of the period from 15 months on.

'mstrumental analysis of caregivers' speech to and around Jacob
should also reveal details of several different speech registers,
from soothing nonsense through deliberate word modeling and impera-
tives that the child is expected to understand, and on through mono-
toque-formally-directed-at-the-child, conversation between two adults
jcculariy directed at the child and finally real adult conversation
that ignores the child.

Summarizing this chapter on the description and explanation of
Jacob's uses of intonation contour: | have argued that while function
should be the primary category for classification of the childls
bahbied utterances and early speech, there is no reason for there to
be an invariant association of one intonation contour with one function.
This mmay occur for given functions in a given child, but in general
the use of intonation contour is correlated with the varying of
behavioy ~long a submissive-to-dominant continuum which can vary
indepeindentiy of the function of an utterance. Since this is the
case, use ¢l intonalion contour by sinall children cannot be studied
in any depth without the use of visual records, for about all that
can b2 c.ne from audio records alone is to classify the babbled
vtrerasz- 5 as 1nterrogative, declarative, or emphatic, and that class-
ificarion 1s inadequate for the study of what the child means by
thi usze of intenatien contour.
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We saw that in Jacob's particulse case, he habitually did use
& rising contour to obtain material ends and social responses from
adults, so that his semantic contrel of intonation contour on babble
was easy 1o establish,

{We also established, in paising, that for Jacob there was
e long period of overlap -- ai least the eight and one-half months
ol this study == when Jacob had ctarted to talk but had not ceased
ta babhle. This is conirary to assertions Tound in the literature;
b think we really have no idea as to how much of an overlap is normal
and what the range of variation is.)

Through instrumental analysis, a finer division of Jacob's use
of rising intonation contour was discovered. This split was of totally
unsuspected nature: he distinguished rising contours with high peaks
(over 550 Hz, often up to 900 Hz) from rising contours with moderate
peaks {under 450 Hz). The high~peak utterances were used on babbled
utterances when this utterance was aimed at the adult-as-instrument: In
other words, when he wanted the adult to give him something or put
him somewhere. The moderate-peak rising utterances were words or
else were sociable in purpose: greetings, offers, invitations to
games, kibitzing noises,

This categorization did not work quite smoothiy for Jacob's
demonstratives, and after a while he began to use an entirely new
contour directly modeled on the English mid-high~low demonstrative
pattern. Even though this pattern was on a {proto-) word, the ‘high'
syliable of Jacob's demonstrative was in the 'high' pitch range,
while the low and mid syllables were in his 'moderate’ range. The
alder psychological-social basis for classifying the pitch contour
of his utterances was Inapplicable to the new contour; at this point
he was beginning to change over into a truly linguistic system of
pitch contrast.

We then discussed the problem of how children iearn the meaning
of intonation contours. We acknowledged that there was probably
some innate component of the association of high pitch with weakness
and low pitch with power, but beyond that there is a great deal for
the child to learn. For one thing, the child might have to learn the
fact that conversations are in general not ‘'symmetrical® -- usually
the two parties are supposed to say different things. We saw evidence
that Jacob might not have known this at 12 months, when he said ‘thank-
you' in giving objects -~ at any rate, whether he knew it or not,
it didn't seem to affect his actions. This observation opened the
way Tor the following hypothesis concerning Jacob's use of requests
instead of demands: he may have plicked up on the rising contour
used by adults when they offered things and services to him, and used
it to them in turn In an attempt to ELICIT the behavior from them. ftt

is
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aluo possible that ne learned to use reguests from listening to aduits
request, however, and the hypothcses are not mutuwally exclusive.

Jacob did continue fo learn more about the form of conversation,
and by 16:12 demonstrated that he had indecd learncd about conversa-
tional asymmetry, for at that time he responded to a negative state-
ment {(of which he could have wvhdorstood only the fact that it was
negative) by the correct saciable response, the negative question
‘Ho? ',

We have a very ricn set of behaviors here.  There are intona-
tion enntours which are invariahly assoclated with one word and,
or the other hand, contours which can be used on both words and
kabble. We have narrowly-defined functions like 'greeting', vague
ones like ‘curious noises', and hroad, subdividable functions like
'obtaining goods and services'. We have mastery of form without
content {sociable ncgative guestion response to negative statement)
and of function wbere the child's apprehension of the form is at least
suspect {reauest contour; ‘'what's that' taken as demonstrative, which
it functionally Ts, instead of interrogative, which it formally is),
There is meaningless, purely phatic use of Intonation contour on
bahkle alongside of semantically controlled use of both contour and
absolute plteh,  In general, intonation contours develop uses on babble
first and then appear on words, but the demonstrative contour appeared
only on words from the time of its first use. We also have here an
area of investlgation that is at once highly accessible, because of
the existence of computer methods of intonation contour analvsis (FQ
cxtraction) and the ease of obtaining fundamental freguency and
duration information from narrow-band spectrograms, and highly
problematic because our understanding of adult use of intonation
contour is rudimentary,

One aspect of the acquisition of intonation helps it to illuminate
the central problem of developmental psycholinguistics, the interre-
jation of the development of form and of function. Because the child
secms to find accurate imitation of intenation contour rather easy,
wi: get an especially good opportunity to concenirate on the deeper
guestions of language acquisition, those concerning the child's
understanding of how to use fanguage. We are able to observe clearly
the fascinating interplay between the child's mastery of forms whose
functions he/she does not fully understand and the attempts at using
speech for functions for which he/she does not have a form readily
availa“le.
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CHAPTER VI

Qverview: Pattern, Control, and Contrast

How did Jacob learn to talk? What did he learn about speech
comnunication in the months from 12:8 to 20:227

He learned a great deal about both the form and the function
uf speech between humans. He learned that words have other-oriented
and self-priented instrumental functions -- that he could use them
to get people to do things with him and for him. He developed vocali-
zations, both word and babble, as a means of initiating and continuing
social interaction: greetings, conversational place-holders and
responses, Invitations to Joint action. He also developed reguests
for help, permission, and Information. He learned to use words for
most of these functions, although at the beginning of the study his
only 'word' had the sole function of accompanying his own action.

Control of intonation contour can be determined when some uses
for some contours can be correlated with utterance meaning or function.
Jacobfs control of intonation contour on babble carrier and his ability
to use it contrastively can be pushed back to about the age of 13
months, when he had only three or four protowords, and it may well
have existed before then,

Jacob's striking ability and willingness to imitate -- or better,
Lo emulate -~ the exterior form of conversational interchange, suggests
that the process of matching intonational form to function may involve
the mastery of form as a first step, and then a gradual deepening
of understanding of the function it serves in the ambient language.

While control of production did not seem to be & problem with
respect to Jacob's learning the uses of intonation contour, the develop-
ment of articulation was pervaded by the difficulties of accurately
matching adult models. Jacob had to discover what articulatory gestures
make what noises, and then he had to get this information under
automatic control so that he could say words when he meant them without
attending to the details of production. We might compare this task
to Tearning to write in a new alphabet; at the beginning one draws
the strange shapes carefully; later one can write the characters
while not paying conscious attentton to anvthing but their identitys
after that one comes to be able to write a whole word without think-
ing of how to spell it,
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| have deliberately usaecd this analogy because [ wish to draw
atieation to its peril, which raviews an important point of this
thenis: woerds in the speech stream sre Gestalten which the child
must learn to arulyze; they are pot presented in segments analogous
to the letters of an alphabet. The syllable seems toe functrion as
a unit of analveics for some children, but i1 Jacob used this mode
of analysis, it was not as prominent as, on the one hand, his extrac-
tion of patterns that extended over twa syllables, and on the other,
analysis into segments. The front-vowel - back-vowe! pattern and
the 6 G pattern {see chapter 3) were palterns that extended over two
syllables; the immediate use of initial [d] with several different
vowels showed that the syllable was analyzed into segments.

For Jacob, vowels caused difficulty in the following cases:
sequences of unlike vocalic elements in a word (either diphthongs
or XVOVX sequences), and the learning of [ol. ([u] also posed a
proklem, but there is too little evidence in that case to argue
From. !

We have interpreted the difficulties with vocalic sequences as
not lying in the vowsls themselves, but in the difficulty of carrying
out a seguence of unlike-vowel articulatory instructtons. The problem
with [n] was partly in articuiating it and partly in maintaining
previousiy-established [o] as distinct from it.

The zctual discavery of how to say conscnants was delayed in
a way that suggests they presented inberent difficulties to Jacob
which were then compounded by the difficulties of producing sequences
of unlike consonants. Furthermore, for conseonants, the position in
the sylishle had an effect: at the end of the study, Jacob was
still restricted to producing [b] only in syllakie-initial position
ard [p] only syllable~finally,

tn certain cases in this study. contrel {accurate production
of a sound) devcloped before there was any evidence that there was
putput contrast: for example, the initial [d] in the first dv{N}
words was recognizable as a dental although there were no velars
or fabials in contrast with it,

On the other hand, there are cgses where Jacob seemed to be
sttempting to maintair contrast even when his control of & sound
was very poor, as in the case of his learning [5] and [b].

The analysis of the Jacob corpus that | have presented here |
regard as a step towards what is called in Kiparsky and Menn a
'discovery theory' of the acquisition of phonology. This theory,
unlike sarlier ones, describes the acquisition of motor contrel of
articulation and the appearance of rules of child phonology as
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separate but potentially interacting developments. In the present
work, this theory has been further elaborated on the basis of the
evidence from Jacob. We have here found evidence for claiming that
the acquisition of articulatory control is separate from the organi-
zation of sounds into phones and phonemes, although these develop-
ments interact,

in parallel with this dichotomy is its temporal 'horizontal’
extension: we Tind the mastery of certain prosodic patterns and
ihe organization of these patterns into small sets of canonical
forms to be separate but interlinked developments, Organization
can be manifested in the Tirst attempls at & word, in the carryover
of & segment or pattern already mastered to & new use. It can alsco
be shown in the maintenance of paradigmatic gaps produced by avoidance
of certain phones, and in the occurrence of paradigmatic disturbances
in the existing phonemic system when a new phoneme is being learned.
Finally, it is ¢learly visible in the consolidation of existing
prosodic patterns.

Rules of child phonology are the systematic sound shifts char-
acteristic of children's output as a result of carryover or consoli-
dation.

The existing theories of the acgquisition of phonology explicitly
involve a high level of innate determination of the order and mode
af acquisition, and the discovery theory ranges itself in opposition
10 this deterministic view. However, innateness is a most difficult
concept {see Uzgiris and Hunt 1975}, There is a sense in which the
structures of adult language are indeed innate: much of what we
account for in linguistics must be a consequence of human biological
parameters interacting with the a priori reguirements of a communi-
cations system, just as human biology exerts profound constraints
orn baseball games and the design of furniture.

With regard to language acquisition, the innateness guestion
is, in Slobin's words, a red herring. There are too many obstacles
to deducing interesting conseguences abput language or [ts onto-
genesis from consideration of what we presently know about humans
and communication. For one thing, language might be very far short
of a potential optimum human communication system. Another, more
relevant to the enterprise at hand, is that the end state could
be much more highly determined than the route by which speakers
arrive at that end state.

A child must ohserve lsnguage in use and devige ways to under-
stand it and employ it. Some bioloaical facts, like the fast-fading
auvditory short-term memory, will restrict the child's options, and
some, like the ability to discriminate Tine details of sounds in
the speech-sound range, will facilitate the task, FProbably some
mades of attach on language learning are more efficient than others.
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Perhsps children aveid some of the concelvable bad ways of going

about Jearning language because they are neurvlogically constructed

ic avoid them, bul we have no accurance that they do avoid them,
Perhaps some of them make some very bad inftial attempts at figuring
out whet adults ore doing when they talk, and the unproductive attempts
are so Truitless that all we can seg s varistion in the age at which
chiidren star( to telk. Or perhaps, if we lock closely, we will

sae an ever greater variety of children's approaches to the task of
fearning language,

in synopsis, | think that the data and arguments of this thesis
can be reduced to the following statements:

1} The functional development of Jacob's word was from ritual
accompaniment of his own action towards flexible instrumental use
of language for varied ends.

2} Formal development of phonology proceeded by the interaction
cf a) the establishment of certain articulatory patterns, segments
and prosodies and b) the paradigmatic organization of those patterns
into phones, phonemes, and sets of canonical forms, The 'unfolding'
theories of acgquisition of phonology of Jakebson and Stampe and the
‘extraction’ model of Olmsred are unable to account for the data;
an interaction theory is reguired.

3} When there is meaningful use of intonation contour on
babble, the primary Information given by the intonation contour
concerns the 'mood’ of the utterance along a gradient from ‘demand-
ing’ to 'requesting': the function of the utterance is primarily
communicated by gesture and physical setting.

L) At the age studied here, mastery of aspects of the exterior
form and phatic function of conversational exchanges proceeds while
comprehension of the information content of conversation is still
very rudimentary.
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Cognitive Development Testing

1. Discussion of interpretation of UZgiris and Hunt tests

2. Results of UZgiris and Hunt Tests administered by
S. Haselkorn

7. Discussion of interpretation of UZgiris and Hunt tests

The ever-present danger in psycholinguistic studies by the
psychologist is that he or she will underestimate the complexity
of language acquisition in looking for an accepted doctrine of language
development to work from; conversely, the danger faced by a linguist
fike me is the temptation to take a digested version of a leading
and attractive psvychological theory as True. Fortunately, my dis~
cussions with Haselkorn and the detailed data-based critlque of
Piaget in UZgiris and Hunt have prevented me at least from falling
into the grossest variety of oversimplifigcation, although | am sure
that meny subtler oversimplifications of psychological theory are
present. The major oversimplification which UZgiris and Hunt warn
against s the reduction of the description of a child’s level of
development to a single parameter, the parameter of belonging to
one of a linearly ordered set of developmental stages. They repeatediy
cautior that progress in the separate areas of branches of develop-
ment tapped by their several scales of tasks seems to proceed at
different rates, '"suggest{ing] that there may be more independence
in development than a stage theory encompassing all of early
psychological development would require' {p. 134).

It goes without saying that this warning should be taken
especially seriously by psychelinguists attempting to correlate
Tinguistic and psychological development. Furthermore, the present
study, in which we have naturalistic diary observations and the
test results, brings out another complication in the assessment of
ability: spontaneous behavior which seemad to fit the description
of an advanced stage sometimes appeared at a time when Jacob's per-
formance on tests belonged to a less advanced stage. For example,
Jacob had scome games of pretending which & naitve observer would
certainly call symbolic play as early as 13:24, when his performances
on the U & H scales were interpreted as appropriate to Piagetian
sgnsori~motor Stage |V and V., Haselkorn and | presently have two
lines of explanation for this discrepancy (both of which could be
true simultaneously), and there may be others as well.
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The Tirst line of explanation is concerned with the intrinsic
rropertics of development. The important point is that symbolic
thought surely does not suddenly emerge from the child's head
tike Athene In full armor, and it would be & hurlesgue of Piagetian
theory to ascribe such a claim to 1t. Compare: In chapter 2 we
fallowed something of the evoiution ol Jacob's use of words and symbols,
It was a long, slow procers., ords did not make the transition from
signal to symbol in a flock; fTor a while there seemed to be only
one word, 'down', which had several possibie functions. Later, the
action words as a class could be used flexibly, but names of objects
were still almost always found as pure labels,

| see the emergence of symbolic play and symbolic thought as
Tikely to be similar, although there is simply not the breadth of
behavioral observation in this study that would be required to defend
such a claim. | mention it because it is suggested to me by the
Toliowing sequence of informal observations: At 13:3 Jacob pretended
to feed a toy giraffe some toast; at 13:15 Jacob pretended to feed
koth real people and toys with an empty plastic spoon; and by the
end of the study he used a toy shovel for a spoon, an upside-down
hollow toy duck for a dish, and not only 'fed! his toy animals with
great care and precision but also handed me the shovel and gave me
& pantomime sequence of instructions to put the shovel In the *'dish!
and then feed several of his toys.

Surely one does not want to be forced into the position of
saying that play-feeding became truly symbolic in such-and-~such a
week, nor can ohe make general statements about Jacob's ability to
symbolize in general besed only on his performance in the very familiar
routine of play-feeding, which could have been far in advance of
his general level, just as his first instrumental use of 'down' was
shead of his general linguistic level,

The other possible line of explanation for spontanecus behavior
sometimes seeming so far in advance of test behavior is the depressing
possibility that in spite of the care taken by U & H to devise reliable,
replicable test tasks, and in spite of Haselkorn's generally success-
ful attempts to establish comfortable relations with Jacob (who learned
to greet her and her bag of toys very enthusiastically after a few
visits), the novelty and stress of the test situation still caused
systematic underestimation of Jacob's ablliities. While this can
nevar be discounted completely, | doubt that the tests are so
seripusly defective. Stress creates artefact, but novelty tests
for general competence. There are diary observations which are
completely in agreement with the test results. Those observations
concern Jacob's reaction to novel situations that came up in our
dzily routine. For example, Jacob was able to indicate by a panto-
mime gesture that he wanted me to do something that 1 usually did
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for him many times in the course of a day -- put together two pop-
beads, vet when | introduced a new game of running a toy motorcycle
up his leg and then stopped, all he did was lob the motorcycle at me
and wait. He was apparently unabie to give pantomime instructions

in the novel situation,

[ include these observations, unsystematic as they are, as
examples of the difficulty one may encounter in trying to charac-
terize a child's general level of cognitive ability in order to
formulate and test hypotheses about the relation of cognitive to
linguistic development. Hoping that | have now warned the reader
sufficiently against the search for a magic number which fully
describes the child's level of cognitive development, | also include,
for the reader's convenience, figures derived from Zachry's {(1972)
analysis of the U & H scales with respect to the Piagetian sensori-
motor stages. Jacob's performance across the four scales tested
by Haselkorn usually straddled adjacent stages. This absence of
a simple translation from U & H scale steps to a single sensori-
motor stage is not likely to be due to any fault in Zachry's analysis,
for Uigirig and Hunt observed the same phenomenon in a2 much more
direct fashion when they were devising their test scales (p. 5!):

" ..infants responded to most of the eliciting situations prepared

by the examiner with one of the critical actions that Piaget had
described. This permitted classifying their actions as indicative

of one of his stages of functioning. The examiner used the narrative
records to determine the sensorimotor stage which seemed to be most
characteristic of each Infant.....This initial classification,

made by the same examiner who had observed the infants, depended
heavily upon behaviors indicative of the general development of
object construction and representation. [t was noted that in other
branches of development such as jmitation or operational causality,
the actions of a substantial proportion of the infants seemed typical
of a stage either preceding or following that which characterized
their general level of functioning defined chiefly by object construc~
tion. This observation suggested that perhaps development does not
proceed at an even pace in all branches as implied by Piaget's
stages."

2. Test results

There were seven testing occasions, at 13:23, 14:7, 14:28, 15:26,
17:2, 18:11, and 20:13, The test is divided into six groups of
tasks, of which Haselkorn administered four: Scale |, The Develop-
ment of Visual Pursuit and the Permanence of Objects; Scale LI,
The Development of Means for Obtaining Desired Environmental Events,
Scale 1V, The Development of Operational Causality; and Scale V, The
Construction of Object Relations in Space. Scale 11!l and Scale Vi
were omitted, There are a few cases in these tests where the issue
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ie the child's ability to perform some task without being shown how
Tirst. In these cases, the test items were presented to Jaceb in
such an order that no earlier task provided & clue as to how to do
the task in guestiocn., 1n general, however, these tests are designed
te be insensitive to order of precentation of tasks. UZgiris and
Hunt appronch the notion of the child's level of development in
terme of whether the child can get hoid of an idea and use it, and
nal whether it happens to have occurred to him/her prior to the
testing oceasion. They say (p. 53)}: "Sirce the aim was to obtain
evidence in the form of clear implications from the infant's actions
in the eliciting situatiors of specific cepabilities and of specific
construction of rea'!ity rather than to score the presence or absence
of particular responses to stendardized test items, there were no
iniurictions against repeating the presentation of an eliciting
cituation, against postponing it, or against modifying its non-
ritical! aspects."

2.1 First test session, 13:24
Scale |, Visual Pursuit and Object Permanence

Jacob was able to find an object which he had seen $S.H. hide
urnder a cloth {performance 4b and 4d on Scale | Examination Record
Form), to find an object which he had seen 5. H. hide under one of
two clethe without being confused by the presence of the second
cloth {performance 5c), and on several (but not all) attempts he was
able to find an object which he had seen S. H. hide under one of two
cloths evern when the hiding place of the object was repeatedly switched
from one cloth to the other {6c, 6b). This is performance at scale-
step #6 of the U & H object-permanence scale, and is considered by
Zachry {1976} to be behavior belonging to Piaget's sensori-motor
staue V.

Scale 11, Development of Means for Obtaining Desired Environ-
mental Resulte

Jdecob, when hc had an object in each hand, reached for a third
chbject vithout letting go of either of the others and was thus unable
to arass it (performance 4a on Scale 11): when he was confronted by
an out-cf-reach object resting on a 'support' {e.q. flat pillow)
which he was able to reach, he persisted in trying to reach the goal
object without using the support as a means of pulling the goal object
closer [performance 6c¢); when an cobject was placed at a distance
froo. hin on the fleoer, he crawled after it to get it (performance
Lel.  when he was in a high chair and an object he seemed to be
interested in was dangled out of reach by a string near his hand,
“oomerety pleved with the string. Here, Jacob was at U & H scale step
A4 ¢ Scxle 1), which is at Piagot's sensori-motor stage |V according
to dachry.
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Scale 1V, Development of Qperational Lausality

Here, Jacob also performed &t Fiaget's sensorimotor stage 1Y,
according to Zachry's analysis of the U § H scales; he was at scale
step £7 of Scate 1V, Specifically, he behaved as follows: When
5. H. ‘ecreated & spectacle’ -~ that s, did something which aroused
Jazob's Interest, he did nothing which could be interpreted as
encouraging her to repeat the action during her pauses {5b): when
the 'spectacle' involved action on an object [blowing up a balloon},
he tried te imitate her behavior {without succeeding in blowing
it up) {(behavior 6e, Scale IV), and when the action was winding
up a mechanical toy vehicle, he only moved it across the floor
manually when it ran down (performance 7b, Scale IV},

Scale V, Construction of Ubject Relations in Space

On scale V, Jacob's performance was a U & H scale step #3,
interpreted by Zachry as also being at Piaget's sensorimotor stage
1¥. Jacob was able to recognize the reverse side of objects (5c,
Scale ¥), removed small blocks one-by-one from a deep cup rather
than pouring them out (6¢}; in imitating the building of a two=
block tower, he did not leave the second object on the first (7b),
and did not seem able to learn to use an inclined plane as a 'hill!
for objects to roll down (Bb). He sometimes looked to see where
dropped objects landed (9b, c); he did not try to make detours around
a barrier (a chair) to retrieve an object which was rolled beneath
the barrier and to a point beyond it {10b}.

Comparison with Use of Language

From the beginning of the study at 12:8 until the first test
session at 13:23, Jacob was recorded as having used six (proto-)
words: ‘'thankyou' in the 'giving' game, 'Jacob' in playing 'peeka-
boo', 'no' and 'don't!' while contemplating or engaging in forbidden
behavior, 'there' when putting objects down, and 'toast' on one
occasion, apparently a request.

13:23 Summary of First Test Session

Scale | Scale 1§11 Scale |V Scale ¥V
step # 6 k 2 3
sensorimotor V v R v

stage
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7.2 Second Test Sonsion, 1407
Seele 1, Visual Pursuit and Object Permarence

Jacob's performance on this session was at U & H scale step
73, Plagel's sensorimotor stage V accerding to 7achry. He could
pees efficiently fing an object hidden under o cloth in more complex
Circemetances:  whon he hed watched it being hidden under one of
three ¢lothes lying next to onc srother {Scale 1, performance 7c¢)
¢r when he had seen it hidden under a plile of three cloths (Scale
b, S9c).  #f he first saw an object hidden under one cloth and then
caw it moved to a pilace under anolher cloth {(successive visible
dieptacement), he searched at randon under the cloths until he found

it (Bdi,

Scale 11, Develepmeni of Means for obtaining Desired Environ-
mental Results

dacob at this second session performed at step #7 on Scale I},
which Zachry places at Plaget’s sensorimptor stage V. This time,
when Jacob had an object in each hand, he put one down before reach-
ing for a third object (performance bc, Scale {1}; when he was pre-
sernted with & desirable object bevond his reach which rested on
a support within his reach, he first just reached after the object,
hut after he was shown how to get it by pulling on the support, he
was able to do it for himself (6a and 6d, Scale 11). When he was
seated in a high chair and a desired object was dangled out of
resch from a string near his hand, he secemed unable to recognize
any woy that the string could be used to aid him to get the object
{92 and ©h).

Sczle 1V, Devclopment of Operational Causality

Jacob's performance here did not come out neatly with respect
1o the seale steps, but seemed to be partly at step #4 and partly
al step #5 of Scale 1V, which comes out partly at sensorimotor stage
IV and partly at sensorimotor stage ¥ in Zachry's interpretation.
Whern 5. H. blew up a balloon, sometimes he just touched her or the
balloon and waited, {6c, Scale 1V), sometimes gave it back to her
{6d4), and sometimes tried to imitate her action on the object (6e);
vhen che wound up ¢ mechanical vehicle, he only tried to put it
throush its peces manually instead of giving it to her to wind up
agzin (7o),

Scaie ¥V, lonstruction of Object Relarions ir Space

Hore  Jazob performed at scale step 10, which Zachry places in
Piegc.'s sensor ‘motor stage Y. When several blocks were placed in
8 tup, 2 ad ral remove them singly, as he had two weeks before,
bt peither did he pour thewm out; instead, he discovered that he



166 ~ Menn

could keep the cup  right side up and bounce the blocks out by shak-
ing the cup up and down. At this session he built a tower of two
objects (7¢, Scale V), and allowed toys to roll down an inclined
plane (Bc), but he acted baffled by the problem of detouring arocund
a chalr to get a ball that had rolled under and beyond it (10
ather).

Comparison with Use of Language
In the two weeks from the first session at 13:23 to the second
at 14:7, Jacob had added two more {proto-)words, ‘down' and 'round',

both used to accompany his own actions of knocking down block towers
and rotating objects.

14:7  Summary of Second Test Session

Scale | Scale 11 Scale |V Scale ¥
step # 8 7 h -5 10
sensor imotor
stage v v Iy - ¥ v

2.3 Third Test Session, 1h4:28
Scale 1, Visual Pursuit and Object Permanence

On this session, Jacob performed at step #10 on Scale 1. In
addition to being able to repeat his earlier performances in finding
objects hidden beneath cloths, he could now find an object after
'successive visible displacements' by searching efficiently under
the last cloth in the path {8f, Scale 1}, He could also find an
object after an invisible displacement: that is an object which he
saw §. H. put into a small box, and which she then poured from the
bex into a hiding place under a cloth without allowing him to see
the actual transfer {(10d, 10e). Furthermore, he could find the
object after two invisible displacements -- that is, when 5. H.
put the object into a box, moved it under one clioth, pretended to
pour it out under there, then moved the box under a second cloth
without allowing Jacob a glimpse inside, and finally poured the
object out under the second cloth {11c). In this task, Jacob
inmediately looked under the second cloth for the object. According |
to Zachry, this is performance at Piaget's sensorimotor Stage 1V; !
Jacob had & capacity for ‘representation’ of objects which were out
of sight,
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fr. this scale, Jacch seemed 1o have made little progress. He

i1l nerformnd 2t ccale step #7, {sensorimoior stase V according
v Zachryl), He became bored er frustraiced at the tasks higher on
e scele. Whern confronmted with vt tach of devising a way to get

Tono negklace in a contoloer which wa: toos wobbly 1o stand by
Pts 31, he was unakle to do so {lla, b); another silandard task was
alse beyond hinit he was given a wet of standard plastic blocks,
identically shaped squat cylinders erch with @ hole through the
piddie, of different bright colar, with a dowel which fitted through
the holes. Thore was also one ‘ioker', a cylinder exactiy like the
others in shape bot without a2 hole. In this task the subject is
Tirst shown now to string the blocks on the dowel; when_h&fs&e has
gotten wsed to this way to play with the blocks, the 'joker! is
mixed with them and the child's reaction to it is observed. On
this vcegssion, Jacobh did not seem to understand that anything was
the matter with the 'joker', but just kept trying to shove it onto
the dowel with the other blocks (12b).

bl
te
1

&

On U & H scele |V, development of operational causality, Jacob
was now clearly at step 5, Fiaget's stage V according to Zachry.
How after &. H. wound up a2 mechanical toy and it ran down, Jacob
returned it ro her instead of pushing 1t around (7d). Furthermore,
he communicated by gesture that he wanted It to be wound for him,
This is entirely consistent with his behavior in the non-test
situgtion in which he was trying to get adults to turn him around
in a revolving chair {(ch. 2}.

Gn U & H scale ¥V, construction of object relations in space,
Javob had progressed to a boundary between scale step 10, placed
by Zechry at Piaget’s stage V, and step 11, which Zachry places
a1l Piaget's Stage VI, He made a detour to retrieve objects which
had rolled under barriers (10c), usually !'showed appreciation of
the force of gravity'! in allowing toys to reoll down an incline
(e, »), but did not respond to questions about the whereabouts of
ar absert familiar person (11a),

Tomparisen with Use of Lanauage

in the three weeks between lesting sessions two and three,
Jzoel acquired three new action-accompanying proto-words [jofo]
fur', and ‘tap-tap', and the label ‘doll'. He had also been reported
to pse ‘down' as iaperative, comment on action of other, report of
otject falling, and on 14:24, 25 a commentary as he peered out of
atn gichth~storey window: this one word showed autonomy (see ch. 2).
This testing session was also the occasion of the videotaped event

ey
Fadi
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discussed in chapter 2 in which Jacob seemed able to use his protoword
{icio] only to narratle action, not to reguest [{; he conveyed his
requesis by gesture and using intonation contour on babble carrier.

14:28 Summary of Third Test Session

Scale | Scale 11 Scale 1V Scale V

srep ¥ 10 7 g 10 - 14
seNsSoF imotor

stage V1 v v v - Vi

2.4 Fourth Test Seszfon, 15:26
Scale |, Visual Pursuit and Qbject Permanence

Jacob's ability to handlie 'invisible displacements’ had increased
to U & H scale step 14: 5. H. placed a desired object in a box,
pretended to pour object out under two of three cloths placed in
front of Jacob, and actually poured it out under a third cloth. (The
actual hiding place varied as to which cloth it was and whether it
wes the first, second, or third cloth in the action sequence,)

Jacob had not been able to see the object since the time when It

was placed in the box, but as soon as he was shown that the box

was empty, he begen a systematic search for the object under the
clorhs, and if it was not under the last one, he immediately checked
ancther until he found it.

$. H. argues that the U4 & H scoring system, in requiring the
child to search under the screens 'from the last screen back to the
first® is irrelevantly strict here; that criterial behavior to show
that the c¢hiid has 'representation' of the object should simply be
that the search for the object is systematic, with a single check
under each cloth, until the object is found, indicating that the
child knows that it is under one of them and can remember which
cloth(s) he/she has already looked under.) With respect to object
permanence, Jacob was thus further advanced into Plaget's stage
VI according to Zachry.

ODn U & H Scale 11, development of means for creating desired
environmantal effects, Jaccob had progressed considerably, performing
at U & H scale step 12, which Zachry places at Piaget's level VI,

This time he could use & string attached to a dangling object to

haul it up within reach (9f), and was able to quickly figure a way

to hold the wobbly container up with one hand while getting the long
floppy necklace into it with the other (l1le). However, he was
apparently unavare that there was anything the matter with the 'joker'
in the set of cylindrical blocks, and kept trying to thread it onto
the dowel Yike the others {12b).
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On U & M scalte |V, developrent of operaticoat causality,
Jacob was now performing at scale step & or 7, bath of which Tie
within Piaget's stage VI acccordira 1o Zachry, Now alter §, H,
had wound up a toy and it had ron doun, he somclimes gave Tt back,
but he alse tried Lo wind it himself oFter being shown how, or
som: times without even heing shoan. (6, 6e; 7d, 7¢, 8)

O the tnsks of U6 H sealy ¥, construclion of object relations,
vhich Jageb had mastered at the third session except for the verbal-
response ftem, no results were ohrained; he was uncooperative and
probably bored.

Comparison with Use of lLanguace

The fourth test secsion was four weeks after the third, at
1£:26, Jacob had added only three words to his active vacabulary
in those four weeks, 'helle', 'here' as an accompaniment to giving
an object, and the predicate 'hor'. But in terms of function,
these four weeks had seen 2 good deal of progress. Jacob had begun
to regularly use his action words with rising contour to request
action and permission to act, and to ask for confirmation of his
predications. {ch. 5). Words, or at least action words, had
fully joined gestures and intonation contour as means to get adults
to do things for him.

14:26  Summary of Fourth Test Session

Scate | Scale {1 Scale [V Scale V
step # T4 12 &€ - 7 No results
sensorimetar
stage Vi Vi Vi

The Tifth session was five weeks afrer the fourth, at the age
ef 17:2. Eight words, seven of them object names and one the
demonstrative 'what's that' had been acauired in the interim; the
object names were used only as labels, but the action words con-
tinued to be used in a variety of wayc. Jacob continued to perform
at the top of scale !, object permarnence, although he was a litrle
bit erratic in some of his searches for objects under cloths {13b,
¢, 1hc, d, 15 systematic but not in special order), maintaining
a Piagel stage VI performance. With respect to scale |1, development
of moans for obtaining desired environmental events, which he had
mistored at the fourth sesston except for the rings with the *joker®,
he wes uncowperative and no results were gotten except for that last
tachk. Here he showed some improvement; after one bout in which he
iricd te Torce the solid "ioher' onto the dowel, he was presented
with rhe set of biocks & second time, and on the second occasion he
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tried the 'joker' once and then set it aside (12b, ¢). Presumably
he would have also maintained a Pisget stage VI performance on this
scale too, if he had becn cooperative. Un scale IV, development of
operational causelity, there was no visible change or even a slight
regression (6d, 7d, ej: Jacob handed back wind-up Loys to §. H.

or tried to wind them himself after being shown how, but did not
simply go right for the key himself as he had at the previous test
session,. On scale V, construction of object reiations in space,

he maintained his top-of-scale performance, so that one can consider
him to be in Piaget's stage VI there too, according to Zachry.

it is evident that Jacob had 1ittle more progress to make on
these scales after 17:2, since they top out essentially with the
overall attainment of Piaget's stage VI. However, he was tested on
some of the tasks at two more sessions, at 18:11, and 20:13, for the
sake of completeness. 0On the last session, he succeeded In aveiding
the 'joker' ring after trying it once (12¢c, scale 11). On the sixth
and seventh sessions he almost always tried to wind up the mechanical
toys himself before handing them back to S. H. (7e, scale [V, on
session six; 7F, 4 on session seven). &. H. did not check out the
remaining task in scale V on those sessions, response to name of
absent familiar person (task 11), for her own work as indicating
to her that this task was unsatisfactory as a test of the concept
of absent object. However, Jacob had spontaneously illustrated
mastery of this concept long before this time. A clear example
occurred at 16:5 (before S, H.'s fifth test session), when Jacob
took me by the hand in the living room and led me Into the bedroom,
and then indicated that he wanted an object stuck out of sight between
the crib and wall. This proved to be his bottle which he could not
have seen for over an hour.



Table & Supplement Summary Table Fart 1, test results, language use

1st test 2nd test 3rd test Ath test G5th test 6Hth test Tth test

session session session se55i0n session segsion 5055101
13:23 th:7 Thy28 15: 26 17:2 18:11 20 1%
Scale |
visual UEH & 8 10 [ 14 {1oss of
\ H 3
zz;izit, sem Y v Vi 1 Vi interest)
parmanence
Scale 11
means to UsH 4 (7) 6(7) 7 12
desired
events s-m iV ¥ V1
Scale IV
opera- UEH 2 b-5 5 6-7
tional
causa- s~m ¥ V=V Y ¥
Tity
Scale V
construc~ vk 7 10 il no
tion of B resule
object s-m vV Y V1
relations
use of
tanguage proto~words Ydown ! wide object
accompany his used as range  words
own action impera- for us ed
tive; action as pure
others words labels
stit]

‘signais’

L1 - uuay
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Table & Supplement Summary Table Part 2, selected spontaneous behavior

12:
13
13:
13:
13:

13:

13:
13
3
14:
14;
15:
15:
15:
16:

h

15
3

13
15
20

22

27
29

10
21
5
26
23
5

shows object to person

pretending to feed person; babble greeting
pantomime getion in order to check for permission
pretends to feed doll and person with empty spoon

does not understand how fo orient two nesting blocks in
order to make a tower

holds out pop-beads to L.M, in order to have them put together
{very familiar toy and adult action on toy)

fails to elicit adult cooperation in newly-introduced game
gives object to adult to have action on it repeated

babble call for food

points to desired object

pretends to 'drink' object from can

hunts for absent objects on purely verbal cue

pretends to sleep, pretends doll is sleeping

puts L.M.'s hand on object to be manipulated

leads L.M. to hidden bottle {see text)
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APPENDIX

1. Jacob's Qutput Vocabulary

2. UZgiris and Hunt Test Forms
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Go
221
1440
231
£33

27
2358

o8

2067
181
327
279
314
101
132
177
227
166
325
139
162
263
275
257
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- Menn

KEY T0 APPENDIX

lﬂ‘i
all
all gone

alphabet book

applo

apple iuice
epple sauce
{z) round
ash tray
(ajway

iBI
baby
back
backwards
bag
ball
banana
bang
bark
basket
battery
beads
bell
belt/buckle
bib
bike
block
boat
boak
boot
bool ie
bottle
bottom
hounce
bowi
hox

bay
nreak/broke
hrush
bubhle
Bueckest
o
burp

115
144
13

219
163
92
134
B4
109
1G3
120
8L
P43
221
130
34
303
52
72
192
174
37
225
28%
36
1G5

184
102
312
28
214
16
20
245
135
I 74
a5
210

22
’
42
158

159

bue
button
hyebye

ICI
cake
car
cat
catch
cereal
chair
cheese
chest
chocolate
¢click
clock
close
comb
cookie
cork

cottage cheese

crack
cracker
¢ rumb
cougar
Covi

cup

daddy
dance
deer
diaper
dirt
doggie
doll
domino
Ponald
donut
donr
doorbell
dot

down
duck
dump
dump truck

365
168
45
35
142
138

306
300
255
150

&7
317
190
241

39
162

307
157
76
75
88
93
11
201
167
54
254

276
180
152
62
53
51
281
146

273

igl
egy
ear
earring
eat
eye

IF!

feet

fernce

fish

fish block
fit

flag
fiower

fly

frog

Iﬁi
gate
gently
get
giraffe
give
glasses
grandma
gobble
gone
gosse

PHI
hair
handle
hat
hello
here
hi
hiccups
hm
hammer
hole
home
horn
horsie
hot



256
17

259
15
196

222
117

149
116
114
176

295
177
10
73
155
200

60
183
298
164

92
151
194
195
236
322

&9
132
136
287

50

230
291
197
181
2hyg
187
108
127
260
326

hat dog
hug

ice
in
iron

iJi
jacket
Jacob
jam
Jar
Jingle
Juice

IKI

kaka
key(s)
kick({ing)
knob
knife

Tady
lamb
lap
latch
leaf
Teak
1emon
Tentils
letters
1id
fight
lime
ion
Lise
jook

magnet
mailbox
mama
man
matzo
e

megw
Hickey
milk
mirror

228
234

33

35
149
193
262

289

250
66
185
25

235
71
301
41
326
2h
204
137
267

224

311
318
173

703

18
323
156
327
284
274
253
212
258
215
100

59
293

68

mitten
mommy
monkey
Mmoo
mop
more
my/mine

nice
no
nope
nose
no way!
nut

iUi
off
Gink
okay
olive
on

open
out
outside
owl

IPE

pedal
peep~peep
peekaboo
peg
pen-cap
penny
pepper
piece
piggy
pillow
plane
play
pocket
pocket book
pot

pull
puppy

quack

293
272
296
283
213
218
160

T1h
208
21
122
320
76
40
239

129
155
211
292
205
148
153
321
302
270

64
264
121
118
129
264

70

83

57
266

165

154
288

48
282
242
115
246

89

Menn -~ 179

rabbit
rain
raisin
Randa
rattle
read
record
[red]
reel
ride
ring
roar
Rohin
rock
roll
Fug

salami
salt
Scholl
s5eal
see

sew
shaker
sharp
shell
shirt
shoe
siren
sit
slate
$}ide
slingshot
snake
snap
SO0OW
sock
spoon
spout
squish
step
stick
st icky
stopped
stroller
sugar
swing



180 - Menn

220
304
110
94
32
97
313

125
46

123
243

107
85
113

82
237
250

26

96
238

21
247
31

261
61
165
316
179
30

224

145
175
147
271
202
278

Ll

77

1"I’I
table
tail
tangerine
tap

tape
tapedeck
tez
teapot
teether
thankyou
that
that'sa
there
this
thumb
tile
toast
[tomato]
toe

top
tower
toys
tractor
train
tree
truck
turkey
turtie

uh-huh
uh~ch
th-uh
umbrella
untder

up
i‘ifﬁ

walk

wall

watch

way up

wet

what's that
whee!

whee |
whistle

178 wind
81 window
47  woof
280 workshop
74 va
313 yak
[yeah]
308 vyour back
17V yum
208 77
128  zebra
43 zip
26 [ioio]

67 lesal Iza]

5 ldeka] babble

63 retroflex babble
106 er...

25 [oyi] babble
107 [z#] (this)

6 ‘razzberry'

noise of whistling top

133 imitation of pump
161 coronal click
268 [esje] (interrogative)

1. Words in square brackets [ ]
were only reported; they were not
raped or written down on the spot.

2. Capital letters, e.g. 'B', denote
names of letters of the alphabet.

3. Double entries such as belt/
buckle or kick({ing) indicate that
it was not possible to decide which
of the indicated adult forms was
Jacob's intended target.



Smssion ! 2 3 b 5 b 7 3 A

Age 12:8 12:10 12:12 1215 12:17 12:149 12:22 1228 P26

1. thankyou didh_ dazd dido] dads bo dd- axdu
didejdl  di dndaW ﬁéj—dé dst d=du
A€ j A dadA deta doida dazdm

7. toast doa

3. there da da. dar dah

Y. no {no) NAAAAA, . .

5. [diga] v v v

6. 'razzberry' (V) (v 9

7. Jacob

8. down

Notes: Shadowed or imitated utterances are parenthesized. Reported utterances are in
double parentheses. A check mark indicates the occurrence of a particular babble-pattern or
imitation of an adult nonsense form.

VYertical digraphs such as § in a single token indicate transcriber's uncertainty about
the sound heard. An asterisk placed near a token of 8 word indicates that other tokens of thet
word were recorded in the same session which differed from the tokens displaved in the chart.

(gl - uuay



Session H R 12 13 14 15 14 17 g
Age i2:28 13:1 13:3 13:6 13:8 13:10 13:13 13015 317
b, thankyou dad= deyida d ks dejta deito
dojdi.  dead deda dxdan

gajda

daito
2. toast
3. there de de day
k. no 0E A Fno do

ds no™

5. ldign) Y v % Y
6. 'razzberry' {+) (v}
7. Jacob dikn (dritha) deika

(7) zkn™ (qeika}  goika
8. down
G, hm {hm)
10. key (ki)
11. glasses {namhn)
12. tree {t¥i)
13. byebye {dzd=) (dadm)
14, jingle

uuay - 7§l



Session 19 20 21 22 23 24 25 26 27
hage 13:20 13:22 13:24 13:27 13:29 Th:0 14:3 Thos Va7
1. thankyou g:;gl“i.
dat+ a0
Z. toast
3. there dax de
4. no {{no))
5. [diga] ¥ .
6. 'razzberry’
7. Jacob {geka)d {geTku) d+c:ga aeka
g. down {da) dan da ba dmn: deedm do: das
{dan) dor: {dzn) dja do:
9, hm (hm) {hm) (hm)
10. key
li. glasses
12, tree
13. byebye (gaB&) (deda)
14, jingle (Zinu) {@dAn)

£gl - uusy



Session 28 29 30 31 32 33 34 35 36

Age 14:10 14:12 1h:17 Th:19 14:21 14:24 th:26 14:28 15:1

1. thankyou deda det A yita drido: dtdu

dajt's  ddeitu dwdAw
gEgo. .. daits
de g’ dimta”

2. toast

3. there

L. no dAn dén

n:

5. [dign] 4 Y J(velar) d Y

6. 'razzberry!

7. Jacob

B. down dan: da® da” A dio da de dAm dzn
dao di dan dm dam dPzown daw doidan

dum! dAam:

9. hm

10. key {kh)

11. glasses

12, tree

13, byebyea

14, Jingle gegu

U - frgf



Session 37 38 39 4o 4 Lo 43 LYy 45
Age 15:3 15:5 15:11 15:16 15:22 15:24 15:26 15:2%9 16: 0
1. thankyou gaita dedum de:tum dada daita aequ daida ai:qgo
gaka ge:ths da’ {{velar)) gafqo gego g?So
daj:ta dum arjgu di jugego
daw
2. toast
3. thare dr
4. no do d5do "5
do’do?
5., [digal NG
6. ‘razzherry'
7. Jacob
8, down do:n daum dun do dom dew do dAm
dapw dipw dowdow dom dru dum dum dawn
daw daam el em
9. hm
10. key
11, giasses
12. tree
13. byebye ?(dental} dada
14, jingle

g1 - uuay



jession 45 47 48 42 50 51 52 53 A
Age 16:2 16:5 16:7 Y612 16:14 16:16 16:19 A2 16:23
1. thankyou dayl qigo¥ dajda degn” 3d4d+ digo™ dajda didaa.

gequ gmghe g?:do dedo dedo dejo gigs., . gequ

dido dega dido {eka} gego

dajdo
?. toast do
do:

3. there da dj%
4, »o dA do 4o dg do

{{ddn)) do 45
5. [digal
6. 'razzberry®
7. Jacob deda
8. down dam clzwm dam dawng A dam d A
9. hm
10, key
11. glasses
12. tree
13. byebye dode dad®

dads

14, jingle

uudY - 9§l



Session 55 56

Age

16:26 16; 28

57
16:30

17:2

54
17:4

60

17:

b

61
17:9

62
17:1)

63
17:113

i,

1

th.
12,
13.
14,

B S S ]
. 0 .

YW O~ s
P

thankyou

toast
there

no

. dig

"razzberry'
Jacob

down

hm

key

key

glasses
tree

fingle

deta
gigu
dedi

do

dede

ds

o

djekm
gahka
deda

dow

do

dyvdy
{of fer)

dA

dazo

gg[ - uuay



Session 64 65 66 &7 68 69 70 7] 72
Age 17:16 17:18 17:213 17:25 17:27 18:2 18:4 18:9 18:11
1. thankyou kA
2. teast
3. there da da da
b, no do
5. [digr]
6. 'razzberry'
7. Jacob ((dizjke)}
8. down dao do: daeu do den
da do:a dm dAm
don
S. hm {hm}
10. key khi xie XE ki ki
khi (khi)
}t. glasses
12, tree
13. byebye dhada dada deda d=da
dede {questioning)
1k, jingle

o
o

1
=
14
=
o



Session 73 74 75 76 77 78 7IA/B 80
Age 18:13 18:18 18:20 18:21 18:25 18:27 18:30 19:8/9 19:1¢0
1. thankyou deida gekm
{receipt)
2. toast dia
2, there da Tda
da dm
b no no
L. ldiga]
6. 'razzberry'
7. Jacob (eka)
8. down dawe™ dAw dowm? A do dwe
dam: dam dzim
daw
4, hm
10, key ki ki ki ITkill ki
xi
11, giasses
12, tree dhi
ti
13. byebye dada dedo
14, iingle

681 - uuay



3assion 81 82 B2 ak 85 86 87 a8 8o

Age 19:13 16:15 19:17 19:20 19:22 19:24 19:27 19:29 20

1. thankvou

2. toast djn

{42]

3. there

4, no do’ no do n® nAw no neo no ne
e’ no ne no no

5. [diga)

&, 'razzberry'

7. Jacch

8. down dawm damw deew daw dopw dien: mda
daw dgwm da dan

9, hm

10, key Ki khi

11. glasses fdertt]

12. tree

13. byebye baibej

14. jingle

wuay - 05



Session 89a Q0 91 22 93 94 954 258 g5¢
Age 20:5 20:8 28:12 20:13 20:15 20:18 20:18 20:19 20:10
1. thankyou
2. toast
3. there
L, rno no no nA ne no fjow A no
A o naEw no

5. [dign]
6. 'razzberry!
7. Jacob
B, down daow [de] do L didw

dew do”

dawm
9, hm
10, key ki kie™

kic” kN
1}, glasses
12. tree
13, byebye [b:aj]
aba

14, Jingle

ol - uLdy



Session 95 96A 96

Age 20:20 20:21 20:22

1. thankvou

Z. toast

3. there da

4, no no no no
{AYna

5, ldioal

6. ‘razzberry'

7. Jacob

8. down dew

4. hm

10, key i xi {obscured)

ki

11, glasses

12. tree

13. byebye baj baj
mA j

14, jingle

uusW - 761



Session

Age

20
i%:22

21
13:24

22
13:27

23
13:29

24
the0

15. in

16, doglgie)
17, hug

18. pencap
14, peekaboo
20. doli

21. ring

22, dot

23. bounce
24, on

25. loyi]
26. ioio

27. (a)round

28, dianer
79, hlock
0. up

(grn)
(da)

{({in)
((7))

angs
(ikabu)
{da}

wiembwe
Wik
{de:tr)
{(B:a)
(ah)

(p)ikhmém

b

(dgnd%nj

(dad®)

£61 - Uudy



Session

Aqe

23
14:12

30 31 32
T4:17 14:12 14:21

33 3k

14:24 V126

15
th:28

37
J5: %

15,
16.
17.
18.
19.
20.
21.
22.
23.
2k,
25.
26.

27.
28.
29.
30.

in
dog{gie)
hug
pencap
peekaboo
dotl
ring
dot
bounce
an

foyi]

lieio]

{3} round
diaper
klock

up

da

ioio inioio
winwio

(wanwiaw )

up
{whispered)

iocic

{wen)

iolo

ioio

cioin

uusy - kb|



Session

38
i15:5

39 Lo
16:71 15:16

51 4z
15:22

Age
., in

16. doglgie)
17. huy

18, pencap
1%, pzekaboo
20. deitl

Z}. ring
22, dot
23. bounce
24, on

25. loyi]
26. [ioia]

27. (a)round
28. diaper

2%, block
30, up

o)
ogi

ioio

oici* ioio
wejaweja
{weewe)

WA

(1,

a « T
WA A AlAtAE

oicio

(33}

{3}
P Awi A Hiad

ofjo...  wijuwiiu lolo

iolio.,. PALA

d Aw

TATA
Awt g a

{RxRz)

- U@y

561



Session

Age

h7
16:5

48 4y
16:7 16:12

50 51
i6:1h 16:16

52
16:19

53
16:21

16:23

55
16:26

15.
16.
17.
18.
19.
20,
21,
22,

23.
24,

25.
26,

27.

28.
290
30.

in
duglgie)
hug
pencap
peekaboo
dol!
ring

dot

hounce
on
loyil
[icio]

{alround
diaper

bleck
up

daw

ATaiail

iaia

da

L

AfAiAd wiswia
gio
{wmnwen)

W

t:iac

{da)
{da’)

jajajaj

tiajs

uiay - 961



Lessian g5 57

Age

16:28 16:30

58
17:2

59
17:4

60 61 62
17:6 17:9 17:01

63
17:13

64

17:15

5.
'6.
i7.
18.
3.
19,
20.
21,
22.

24,
25,
26,

7.

28.

23.
30.

in
dogfigle)
huy
pencap
pencap
peekaboo
doli
ring

dot

. bounce

on
foyil
lioio] cijeio
(a) reund wE
diaper

block

up

EARATL

ioic

ATAT

nioio

B
{dajdn)

{{da))

ISR S

(61 - uusy



Ression

Age

65
17:18

bé
17:213

67
17:25

68
17:27

69
18:2

70
18:4

71
18:9

72
18:11

73
18:13

15. in

16, doglgie)
17. hug

18. pencap
19. peekaboo
20, dott

21, ring

22, dot

23. bounce
2L, an

25. [oyil
26. lioio]

27. l&)round
28. diaper
29. block
30. wup

EjAasjA

£A

Al

oini

[wawa)

Y - g6l




Session

Age

74 75

18:18 18:20

76
18:23

77 78
18:25 18:27

79
B30

7aA/8
19:8/49

80
1a:10

81
iga:13

15.
16.
17.
18.
19,
70.
2%,
22.
23.
24,

25.
26,

27.
28.

29.
30.

in
doglgie)
hug
nencap
peekabon
dotl
ring

dot
bounce

on

[DYi]
{ieio]

a) round
diaper

block

up

da

Ah

ajai Toia

{ap] [zp]
{ap] ']

ajajaj

-~
AR

ajaja)
iaia

o~ -
i A A

~h

D ww |

EWm

W

VW « WEh

Wi

661 - uusy



3ession 82 83 84 85 86 87 88 89 894
hge 19:15 19:17 19; 20 19:22 19:24 19:27 19:29 2011 2015
15. in
16. doglgie} Adadi
17. hug naA
18, pencap
19. peekaboo
20. doll zm dha
21. ring A3
22. dot
23. bounce
24. on
25. [oyil
26. [ioio] ajajaj ofoio ajaaja gjaja
27. f{a)round AwEwn naw Wi W AW
W
28, diaper {bapil
[bajbej]
29. block b¥a bak
{b)ak
30. wp Ap A AR ap ap
Apt 2’ [ap] AbA

ddey - G027




Session

Age

50 91 g2
20:8 20:12 20013

93
20:15

9 954 acp
20:18 20:18 20:19

gl

50

20:20

15, in

16, dogigie)
17. hug

i8. pencap
19. peskaboo
20, doll

21. ring

22, dot

23. bounce

2L, on

25. [oyi]
26. lioio]
27. (a)round

28. diaper
29, block
30, up

[Bika}

.y e
AW WEW W

hwis
[ap™]

EMeW

21

ARWAaMG

{rp]

An

ams e

gz - Uuay



Session

Age

95
20:20

96A
20:2)

96
20:22

15. in

16. dog{gie)
17. bhug

18. pencap
19. peeckahon
20, doll

21. ring
22, ring
22. dot
22, bounce

24, on

25. [oyil
26. [ioio]
27. {a)vound

28, diaper
29. block
30. up

ajansjh
~ o~
WEWWEN

)
A2

on

An

WEW

[da]
[itA] (this doil)

[A:n]

wawn

[Ap]

uuay - 720¢



Session

Age

27
14:7

28
14:10

24
1h:12

30
1h:17

31 32
118 1h:2)

33 3h
Ta:24 T4:26

31, turtle
32, tap-tap
313. monkey
2k, close
35. moo

36. cow

37. cracker
38. book
39. earring
Lo. roll
41. okay
42, duck
3. zip

b, whee
hs. ear

44, teether

{dada)

(datw)

Aki

{m::
(k<k}

—rr

(Ak)

(k)

(k)

{wada)

fia]

[wo-wo]  [wo:w]

da
[z]
?fui]

Ad

[tiei]
ftistal

£0Z - uuay



Sassion

Age

36
15:1

17
1513

38
1515

39
15:11

Lo
15:16

k]
15:22

L2
16: 24

43
15:26

N
2
O

3.
37.

33
34,

35.

36.
37.
38.
39.

40,
41,
42.
43,

kb,

§5.

46,

turtle
tap-tap
monkey
close
Mmoo
cow
cracker
book

earring

roll
okay
duck
zip
whee
ear

tecther

Wit

(7ko)

[waz]

{tata)

[@i]
[at]

[wow]

tata

[wo: ]

tete

tiat ja

uusly - ﬁﬁg

djn



Session 4g 46 L7 48 4g 5o 51
Age 16:0 16:2 16:5 16:7 16:12 16:14 16:16

B o |

[SANNN S ]
o

-— m
(W)

(]

(o}

31, turtle

32. tap-tap (d%p(?)) tatatz. .. (t=)
33. monkey

34, close

35. moo

36. cow

37. cracker

38. book

39. earring . ija ini iA
40, roltl

41, okay

42, duck

43. zip

by, whee

45, ear

46. teether

07 - Uu3y



Session

Age

54
16:23

55
16:26

56
16:28

57
16:30

58
17:2

59
17:4

60
17:6

61
17:9

17: 11

31.
32.
33.
34,
35.
36,
37.

38.
39.
4o,
41,

42,
b3.
b,
L5,
b6,

turtle
tap-tap
monkey
cluse
1aT4)
cow

cracker

book
earring
roll

okay

duck
zip
wheo
aar

teether

{tzta)

{kakz)
{kikm)

kaka

faki]

UuaE - 907



Session

Age

63 64
17:13 17:16

65
17:18

66
17:23

67
17:25

58
17:27

18:2

70
18: 4

71

18:9

31.
32.
3.

(LI VIR e
e+

38.
39.

40,

A1,
42,
43,
b,
4,
46,

turtle
tap~tap

monkey

. close
. COow

. cracker

hook

earring

roll

okay
duck
zip
whee
ear

teether

do

kaka

dr

kakae

[zi]
[i:]

B

fo]

[i]

{ae]

gega

{07 - uuay



Session

Age

73
18:13

7h
18:18

75
18:20

76 77 78
18:23 18:25 18:27

79
18: 30

T4/ B
15:8/9

3.
32,
33.
34,
35.
36.
37.
28,
39.
ho.
bt
Lz,
43.
bh,
45,
46.

turtle
tap~-tap
monkeay
close
ilele)

cow
cracker
book
earring
roll
okay
duck
zip
whee
2at

teether

t3da

do

mu
daw

EW

Ow

uuay - §07



Session 80 81 82 83 B4 85 85 87 BR
Age 19:10 19: 13 19:1% 1q9:17 19:20 19:22 19:74 119,27 19

3.
32,

33.
3k,
35.
36.
37.
38.
39.
ho.
57,
42.
43.

45,
bt

turtle

tan-tap

monkey
close
0
cow
cracker
book
earring
roll
okay
duck

zip

. whee

ear

teether

kaki

aj

da

6OZ - uuIy



Se56

Age

fon

89 894
201 20:5

a0
20:8

91
20:312

92
20:13

93
20:18

ER 954
20:18 20:18

358
20

31.
3z,

33.
3h.

35.
36.

37.
38,
33.
40.
42.
43.
b,

L‘Si
46,

turtle

tap~tap

monkey
close
moo
cow

cracker

book
earrving

roll

. okay

duck

wip

whee

ear

teether

[duk’]
duk”

WOW

[zip]

{Z%?}&

[bAph]

[dak]

[mo]

tats

Lttt

[kakmn]
[kakw]

UL - 017



Session

36.

37.
38.
39.
Lo.
M.
42,
b3,
b,
45,
L6,

95¢C
20:19

950
20:20

95
20:20

96A
20:21

96
20:22

. turtle

tap-tap

. morkey
. riose

. Moo

cow

cracker
book
earring
roll
okay
duck
zip
whee
ear

teether

mJuzu

[k ?aw]
kjow

[i]

(kaki))

me
[Ako]

kzow

LiZ - uusay



Sessicn 35 36 37 38 39 40 b Lz 43
Age 14:28 151 15:3 15:5 15:11 15:16 15:22 P5:24 15:26
47. woof {7)
BB, stick (d$)
4%, hot he {whisp)
h
0. look [[?]}
51. here hi
52. cookie
53. hello aglogla,. Ahasfa
aulr’ulo
54, gone
55. hoot ()
56. shoels) )]
[sa:sa j
57. suck
58, hole {ho)
58, pull [ ]
£0. lady [teil
61. uh-oh

62.

hat

uudy -~ 717



Scession

Age

by 45 ko

15:29 Y6:0 16:2

50 51 52
16:14 16:16 16:19

47, woof

48, stick
59, hot

50. look
5}, here
52. cookle
53, hello
54. gone
55, boot
6. shoe(s)
57. sock
58, hole
59, pull
60, lady
61. uh-oh

62, hat

[wufwuf]

[gnn]

a'Q
pr'g
[hee]
[ha]

[ufiaf] W
lwuFrou F )

{uar]

§iz - uwudy



Yession

Age

53
16:21

Ll
16:2%

55
16:26

56
16:28

57
16:30

58
17:2

59
17:4

60
17:6

&1
17:9

-

47,
48.
';'690

50.
51,
52.
53.
5h.
55.
56.
57.
ng.
59.
60.
b1.
62.

wooT
stick
hot

Took
here
cookie
hello
gone
boot
shoe(s)
seck
hole
puti
jady
uh-oh
hat

(hot tea,
Eti)

[deji)

b

wafuwns f

UuaW - 4|7



Session

Age

62 63
17:11 17:13

64 65 66
17:16 17:18 17:23

67 68 69 70
17:25 17:27 18:2 18: 4

47.

48,
hg,

50.
51.
52.
53.
5h.
55.
56.
57.
58.
59.
60.
61.
62,

woo T

stick

hot

look
here
cookie
hello
gone
boot
shoe(s)
sock
hole
pultl
lady
uh-oh
hat

h
(whisper)

kaka

(?sibilant)

(Jehi)

?

(barking)

(ha) ha
(whisper

{sa}

(k)

(barking)} (barking)

GlLZ - uudy



Session 71 72 73 74 75 76 77 78 7a
Age 18:9 I8: 11 18:13 18:18 18:260 18:23 18:25 18:27 18:30
L7, woof (barking} af-af af
L8, stick
h9. hot
50. Took
Ll. here
52. cookie kika
{kuki)

53. hello
th, gone
55, boot
56, shoefls) {du)

57. sock (gak.\
;é‘ik’j

58. hole (heaw) (ho)

58. pull

60. lady (Aucii)
61. uh-oh

€2. hat

uuAN - G127



Sesslon

Age

194/8
19:8/9

80
19:10

81 B2 #3 B4
19:13 16:15 19:17 16:20

85
19:22

84
1924

87
19:27

k7.

48,
43,

50,
51.
52.

53.
Sk,
55.
56,

57.
58.

5.
60,
61.

62.

wnof

st ick
hot

ook
here

cookic

hello
qone
boot

shoe{s)

sock

hole

pull
1ady
uh-ah
hat

ha'
{whisper}

kAki
{kuki)

{du}

afef

ha? ha
{whisper)

du
{or = boot?)

{sa)

{1aj)

(hm‘un)
{haton}

{barking)

Wl

W

KAki

{sa}
hy
(ho)

ha®

KAk
(kuki}

L17 - uudy



Session 88 B9 89A 90 51 92 33 9k 954
Age 19:29 201 20:5 20:8 20:12 20:13 20:15 20:18 20:18
47, woof wuf {barking) (barking)
48, stick
kg, hot (much play with hat® hoth
word ‘hot') hath
50. look
51. here
52. cookie (kuki) pagth
kukj i
53. hello
5h. gone
55. boot
56. shoe(s) {3s) {1%) sts 52 isish
(£u2) Lig® Sws iSu
57. such sok
gA
58, hole ha
59, pull
60. lady
61. uh-ch
62. hat {hatt) ha’ hat hetn (hat™) ha'
hete® hat

uusy - gz



Segsion G5B 95¢ 95D 85 364 94
Age 20:1% 20:1g 20:20 20:20 20:21 20:22
b7, woof anaf wfaef
48, stick
43, hot hat hat hat
hat hats
5¢. look
51. here
52, cookie kaki "uki KAk
kuk i kuki®
3. hello
sh, gone
EE. boot
56. shoe(s) shw siw
st Si, su
57. sork GA
sjm
58, hole
54, pull
0. lady {wai)
61. uh-oh
62. hat hat hat
h

hat

617 - uudy



Session L7 48 49 50 51 52 53 5h 55
Age 16:5 16:7 16:12 16:14 i6:15 16:19 16:21 16:23 16:26
£3. {retroflex
babble)

64, siren et}
65, whistle RERRTYPRINR
66. nose (d3") do

(do)
67. esa N a5 <1
68, quack
69. light
70. snap (=) {d=}
71. off AR
72. cork (kak}

{kek}

73. kick(ing) (gigi}
74, va (o)
75. get ge:?
76. gently {21}
77. wheel (WTwwiw)
78. rock(s} {(Awn) {Akn)

(mwizmwi)

uuay - 007



Session 56
Age 16:28

57
16130

58
17:2

59
17:4

60
17:84

61
17:9

62 63
17: 11 17:13

64
1716

63

6.
65.
66.
67.
68.

69.
70.
71,

72.
73.
74,
75.
76.
77.
78.

. {retro~
flex babble}

siren

whistle

nose

esa £s&®

quack kak
kaky

light (Lya)

snap aj’

off

zork
kick(ing)
ya

yet
gently
wheel

rock (8}

Ts®
isE
kak

Lot

{(s)A)

{La)

552

{(wo)

(Laj)

0OX

(Ax)

S

Az

127 ~ Ulay



Session

Age

65
§17:18

66
17:23

&7
17:25

68 68
17:27 18:2

70
18:4

71
18:49

18: 11

73
18:1%

62,

bl
65.
56,
67.
3.

63.

70,

7.
72.
73.
7h.
75.
76.
77.
78.

{retroflex
babble)

siren
whistle
nose
esa

gquack

tight

Snap

off

cork
kick{ing}
ya

get
gently
wheel

rock{a)

(hvnw}
{hna)

kA’

{ka-k2)
{kaka, .,)

2%

LA

v
280

vuay - 722



Session

Age

74
18:18

75

18: 26

76
18:23

it
18: 25

78
18:27

78
18:130

79A/ 8
19:8/9

5o
1918

g1
19:13

63.

64,
65,
66.

70.
71.

i2.
73.
7h.
75.
76.
77.
78.

(retroflex

babble)
siren
whistle

nosS e

. B53
. guack
9. light

snap
of f

cork
kick(ing)
ya

get
gently
whee |

rock(a)

(ak)

Le

2N

(1)

LAj

[£1%]

gikak
Laj

]

kakk

Wil

X

{Awia}

L

(k+k)

£77 - uusy



Session 82 83 84 85 86 87 88 89 BIA
Age 19:15 19:17 19:20 19:22 19:24 19:27 19:29 2011 70:5
63. {retroflex
babble)
6h. siren
65, whistle wi
66. nose
67, esa Te (rza)
$8. quack
69. light 1aj La] WA j Ot waje LAjdi 1A ]
laj™ 9] (1 :{‘;éth}?’-‘ Wt
70. snap (W%)
(na)*
7t. off ) tth 3 (2} 2 a,af 1,5
(&) ox A
72. cork (k")
(kat)

73. kick(ing}
74, ya

75. get

76. gently
77. whee!

78. rock(a}

udal - w4¢



Session

Age

20:13

93
20:15

9l
20:18

95A 95B
20:18 20:19

95C
20:19

950
20:20

63.

6b.
65.
66.
67.
68.
69.

70.
71,

72.

73.
7h.
75.
76.
77.
78.

(retroflex
babble)

siren
whistle
nose
esa
quack

light

snap
off

cork

kick{ing)
ya

get
gently
wheel

rock(a)

Sa&

X

AZ®

S&

la

of

(kak)
({(A)kn)

l=t
lxt

GZTZ - UUdY



Session 95 96A 96
Age 20:20 20: 21 20: 22
63. (retroflex
babble)
64, siren
65. whistle
66. nose
67. esa 4
68, quack
69. light 1= jth Lajt LATt
{ialt) Jae
70. snap
7i. off a AF
Af
72. curk

73, kick(ing}
74, va

75. get

7&. gently
77. wheel

78. rock(a)

uudY - 977




Session 47 48 Ly 50 53 52 53 54 55
Age 16:5 16:7 1h:12 16:14 16:16 16:19 16:21 1h:23 16126
79. tea (t1)

80, all gene {gege)

81, window {winuw)

82. toe » {tc)

83. snow (7Y (da)

(na)
84, chest

85. thumb {am)

86. catch

87. fish block (+4)

88. giraffe (2}
B89, swing {

90. car (

91, truck {2)tn bEA (tc...)
92. leaf (1)

93. give

94, tangerine

{27 - uuoy



Session 56 57

Age

16:28 16:30

58

17:2

59
17:4

&0
17:6

61
17:9

62
17:11

63
17:13

6h
17:16

79.
80.
81.
82.
83.
84,
8s.
86,
87.
88.
8s.
90,

91,
92.

93.
94,

tea

all gone
wlndow
toe

S NowW
chest
thumb
catch
fish block
giraffe
swing

car
truck
leaf

give (g3)
tangerine (gi}

do

gea
aka
ka
ka

g&

(Atak)

kak

ka

£ra

gmn'

(d=)

gﬁ

{gAx)
gAgA

UUDY - Bzz




Session

Age

65
17:18

66
17:23

67
17:25

68
17:27

69
18:2

7o
18:4

71
18:9

73
1811

73
18:113

73.

80.
81.
82.
83.
Bh.
85.
8s.
87.
88.
8g.
30.

91.
92.

93.
gh,

tea

aitl gone
viindow

toe

snow
chest
thumb
catch

fish block
giraffe
swing

car
truck
leaf

give

tangerine

ke
kA
kA
ke

{ta)

{{wa)

ks

ka

twi

q oot

vl

{waz)

ko

(tWi)

g
(kha)

{uti)

ko

627 - Uudy




Sessionp Th

Age

18:18

75
18:20

76 77 78 73
18:23 18:25 16:27 t8:30

79478 8o 81
19:8/9 19:10 19:13

73.

80.
g1,
8z,
3.
8h,
85.
86.
87.
88.
89.
90.

91.
92.

a3,
9,

tea

all gone

window

Toe

SNOW

chest

thumb

cateh

fish block

giraffe

swing

car g o
ko

truck ke

jeaf
give

tangerine

ti
di

ﬁkha

¥0
kA

ko, ko ko

ad

{gn}

uusy - 0€7

ge‘\



Session g2 83

Age

ig:15

19:17

B4
19:20

85
19:22

86 87 88
19:24 19:27 19:29

89

260

[

Bup
20:%

79.
8.
81.
82.
83.
84,
85.
86.
87.
88.

89.

30,
gt.

92.
93,
94,

tea

all gone
window

toe

snow

chest
thumb
catch

fish block
giraffe

swing

kha

N

car .
truck stak
£fsa
leaf
give

tangerine

ka

{{xha))

ti

tze

((je)wi)

{kar)
ko

({e)ga)

WL

{wz)

AL

%

£z

|

HUSW -




Session

Age

90
20:8

a1 92
20:12 20:13

93 94 954 958
20:15 20:18 20:18 20:19

950
20:20

75.
80.
81.
g2.

83.
84,
85.
86.
B87.
88,
89.
50,

91.
92.
93.
L

tea
all cone
wi ndow

toe

SNow

chest
thumb
catch

fish block
giraffe
Swing

car

truck
leaf
give

tangerine

{ajgn)

(t o)

k3
{kha}

{23 {(en)
{?)ko

kA

iha

koAt

uuey - 767




Session 95

Age

20:20

964 36
20:21 20:22

79.
80.
81.
82.
83.
8k,
85.
86.
87.
88.
89.
90.
91,
92.
93.
94,

tea

ali gone
window

toe

SN0V

chest
thumb
catch

fish block
giraffe wQ,
swing

car

truck

leaf

give

tangerine

ti

tEg - uusy




Session 57 58 59 60 61 62 £3 bk bL;
Ane 16:28 16:30 P7:2 P7:4 17:4 17:11 17:1% 17:16 17:18
95, door 7 du do do:
do
96, tractor {ge’ka) {gmki)
(kaka}=
97. tape "t ©j (t?gg}
(t?”§> {d»)
98, {a)way ’ (Ay=)
99. fly (2))
100. pot bha
161, ball bo
102, dance-dance {da-dr)
103, chair djv
104, er- A
£
i05. cup ka
106, bottie b
107, zt
108, meow
108, cerezl
110, tail {dinr)

UuBy - g{g




Session 66 67 68 69 70 73 72 73 74

Age 17:23 17:25 17:27 1812 18:4 18:9 18:11 18:13 18:18
95. door du
96. tractor di’ehi g
gau:gn yag i ke
97. tape te Texi tija ge} te] ti
di,ti Ye
98. (alway { wr) {awe )
99. fly {mwe) {we?}
100, pot
i0l. ball
102, dance
163, chair
104, er-
105, cup
106. bottie {gigna)
kVky
g 9
107. z4 zt
¥
108, meow hmwaw

{imltation of cat)

GEZ - uuly

109, cereal ts+
110, tail ST



Session

Age

75 76
18:20 18:23

77
18:2%

78
18:27

79
18:130

79A/8
19:8/9

8o 81 82
ta: 10 19:13 19:1¢5

95.

95.
a7.

g8,

93.
100,
101,
102,
163,
104,
105.
106.
107.
108.
109.
ila,

donr der

tractor k&
tape ta kA
(dej)

{a)way we

fly
pot
ball
dance-dance
chair
ar-
cup
bottle
z+
meow
cereal

tail

(gak)

doj

du

{gn)

ri

dz

Adu

(waj)
(wej)

do

{du}
gogi

e le

A, . .

UUTHY « ggz




Session 83 34 8¢ 86 87 88 89 89a 90
Age 19:17 19:20 1922 19:24 19:27 19:29 20:1 20:5 20:8
95, door do Bu {du) du do du
do do du
96, tractor Tsmta
97. tape {thi) ti {ti)
(di)
98. (a)way Wil ] {e)waj AiwE | we j WE j whj
{or = plane?} WO i
99, fly {wai) L
WE |
100, pot
101. ball da do ds da do da,do At
da djo (k) (b3) ho, bo
102. dance
163, chair
104, er-
105. cup
106, bottle bAp m
107, 2zt
108. meow mEow mitu o W M
W N
109. cereal
110. tail (de} (tew)
(de) {de)

[£7 - uudy




Session g1 g2 93 94 S5A 958 35 950 ab
Age 20:12 20:13 20115 20:18 20:18 20:19 a0 20:29 20:20
95. door du
dusr
94. tractor
97. tape
98, (alvay () we ng WE WA j b j g
wejh WE |
99. fly
100. pot
101, balt dwu bo bo by bo bo
?pq ba ba bo
102, dance
103, chair
104, er-
105, cup ?(bﬁp}
{bap)
106. bottle
107, 24
108, meow ? meEw ? maw
109, cereal eh .
110, tail d=

U3y - ggg




Ses5ion 364 1
Age 20:21 20:22

95, door

96, tractor

97. tape

98. {a)way WAj {wej)
93. fly

100. pot

101, ball bo
102, dance

103, chair

104, er-

105, cup

106, bottle

107, zt

108, meow

10%. cereal ciw
110. tail

GEZ -~ UUIY



Session 60 61 62 A3 64 65 66 &7 63
Age 17:4 17:6 17:11 17:13 17:16 17:18 17:23 17:25 17:27
111, bootie ?2{{duti))
112. banana T{{dzAnr})
113, tile (7}
P1h, reel (1) ? 4 A
{Rin)
115, stroller ? a7e {dolad
116. jar {d#x)
}17. jacket {mka)
118, slide (faj)
119. bus {br)
120. cheese 123
121, slate {5-)
122, roar (ara)
123. that Bx
124, slingshot {s%)
125. teapot (deja)
126. box {ba}

uusy - g%



Sessicn

Age

69

18:2

70
18:4

71 72 73 74 75 76 77
18:9 18:11 18:13 i8:18 18:20 18:23

i,
112.
113.
114,
115.
116.
117.
118.
119.
120.
121,
122.
123,
124,
125.

126.

bootie
barnana
tile
reel
strofler
jar
jacket
slide
bus
cheese
slate
roar
that
slingshot

teapot

box

(t<i k?)
(tapebox)

(t1ta) {tset2) ({titw))

(twita ) {tiba)

147 - UUBW




Grssion 78

18:27

79
18:30

794/B

19:8/9

et
19:13

83
19:17

. boptie

. banana

. tile

. reel

. stretler
. jar

- jachket

. slide

. bus (ba)
. cheese

. slate

. rcar

. that

. stingshot
. teapot

. box

(ba}
do, ba

{{bA))

2y
b

uuay - ZhZ




Session 86 87 88 89 90 91 92 93
Age 19:24 19:27 19:29 20:1 20:8 20:12 20:13 20:15
111. bootie
112, banana
113, tile
114, reel
115. stroller
116. jar
117. jacket
118. slide
119. bus ba bakh ba ba
ba bekh bes
120, cheese  (&i tgig siisg
st
i21. slate
122. roar
123. that (de) dakD
i24. slingshot
125, teapot
126. box ba-kh  bakh bwa bak” bA bakh
bak b~kh

EWZ - uuay



Session o4

Age

954
20:18

958
20:19

95¢C

20:19

950
20:20

95
20:20

964
260:21

Pt
i1z,
13,
114.
115,
t16.
7,
118.
119.
120.
121,
122.
123.
124,
125.
. box bajtc
baktss®

bootie
banana

tite

reel
stroller
jar

jacket
slide

bus bo.s
cheese
slate

roar

that da
slingshot

teapot

{bots:)

B

bk
bok

da

UUBY - BT




Session 66

Age

67
17:25

68
17:27

69
18:2

70
18:4

71
18:9

72
18:11

73
1R:12

74
18:18

127.
i28.
129,
130.

131.
132.
133.

134,
135.
t36.
137.
138.
139.
140,
147,
142,

17:23
Mickey (-)
zebra {F pa}
salami

clock

boy
Time

{air
noisel}®
{air escaping from

cat
Donald
Tion
out
eye
beads
apple
leaik

eat

(Mg}
(ga)
{17ki)

pump}

(o)

{(1aj)
(FE:)
{khs)

gtt

Ghy - uuay




75
18:20

76
18:23

77
18:25

78
18:27

79
18:30

73A/8
19:8/9

Bn
149:10

136,
137.
138,
133,
1he,

141,
14z,

Mickey
zebra
salami
clock
boy

lime

{air noisel*

cat

Donald

lion
out
eye
beads

apple

jeak

eal

{dadu)
dedYs

(o?)

di

Wil ]
{Laj)

aj

{@pu}
{@p)
((1i))
(i)

(2wt)

Epm

WIS - gnf




Session 23 Ry 85 86

Age

19:17 19:20 19:22 1G:24

87
i9:27

127.
128,
129.
130,
131,
132,
133.

134,

135.
136,

Mickey

LW
zebra {bid )
salami
clock
boy
lime

{air noise)®
cat
Donatld

lion AL} {1})

{wn)

137 .0ut

138.

139,

eve o, (nj)
(]}
beads {bji)

140, apple

T41.

feak

142, eat i’

{@pa)
{&SW* }

[h7 - uudy



Session 21 92 93 94 95A 95R §5C asD a5
Age 20:12 20:13 20:15 20:18 20:18 20:19 20:19 20:20 20:20
127. Mickey -
128. zebra
129, salami
130. clock
131. boy (bej)
132, lime
133. (air noise)®
134, cat ka? (K?¢7)
ga{(?)

135. Donald
i36. lion
137. out
138, eye ajg aj 1j

oj WL
139. beads
140, apple (zp-Am) {®epmz)

(ep:m) FOwW

141. teak
142, eal (ith) (it") it ((ito)) i it

(eat that)

Luay - ghe



Scssion 964

Age

20:21

S6
20:22

127.
128.
129.
130,
131,
132,
133.
134,
135.
136.
137.
138,
139.

140.
Tht.
T4z,

Mickey
zebra
salami
cltock
boy
{ime
{air noise)*
cat
Donald
lion
Dut
eye

beads

apple
leak

eat

{({(r)bi)
(bi)

Eh7 - UUBY



Session A9 70 71 72 73 74 75 756 7
Age 18:2 184 18:9 18:11 18:13 18:18 18:20 18:23 18:25
1k3. chocolate

.
144, button {n An)

{grkn)
Hh5. walk
146, hictups (he Tk}
147, watch (wer) { Awm)
148, new (do)
149, jam {n=)
(dz&)
150, fish (x+:)
151, knob {na) no.
152. handle (haha)
{data)
152, shaker {tete)
154, squish {qgax)
(ki:x)
155. salt {se)
(52)
156, pepper (peé?h)
157. gate {gi)
158, dump (dgp)

A - 047



Cession 78
Age 18:27

<73

18:30

794/B
19:8/4a

80
19:10

81
19:13

82
19:15

83
19:17

g4
19:20

85
19:27

143, tita
chocolate Kika
Vhb, button

145, walk

146, hiccups

147, watch

148, sew

143, jam

150, fish

151, knob

152, handle

153, shaker

15k, squish

155, salt

156. pepper

157. gate
158, dump {dem}
{dap)

{sa)

f(mEmEY)
{(be?e))

p&p

p
he i bm

152 - uudy



Session B4 87

Age

19124 16:27

88
19:29

89
2011

20:5

a
20:8

g1
20:12

w2 93
20:13 20:15

143,
144,

145,
146,
147.
148,
149,
150.
151,
152.
153,
15h.
155,
156,
157,
158,

chacolate

button

wa 1k
hiccups
watch
sew
jam
fish
knob
handle
shaker
squish
salt
pepper
gate

dump

(p"e)

{wak)

L

uuI - z25¢



Sessi

Age

fon Sh 95A 958

20:18 20:18 20:19

450
20:19

950 95 964
20:20 20:20 20:21

96
20:272

143,
14k
145,

146,
147.
148,
143,
150.
151,
152.
153.
154
155,
156.
157.
158.

chocolate
button
walk

hiccups
watch
Sew
yam
fish
knob
handle
shaker
suulish
salt
pepper
gate

dump

wok

wiak

(sio}

{ba m)

wiak

haenpa

jowk

£67 - uuay



Session 73 7h 75 76 77 78 79 79A/8 80
Age 18:13 18418 18:20 18:23 18:25 1827 18:30 19:8/9 16:10
159, dumptruck (dRga) (Lata)
160, record {Laj<)
{rgn)
161, (click) {imitation
of a click)

162, frog o
163. cake {ki)

(ke)®
164, latch {L2)
165. spout (dew)*

(vaj)*
166, basket {das~ha)

{(dita)
167. gobble ({ga” (D))
168, egy (ejh)
169. brush {ba)
170. donut {dan}
170, yum Am
172, bang {djzn) den

daejn:
173. peep ((pi))
{pc)

174. crack {ka) {kPa)

{wam )

B - hSZ



Session 81 82 B3

Age

19:13 19:15 15:17

84
19:20

85
19:22

86 87 88
19:24 1a:27 19:29

83

20:

159.
160.
161,
162.
163.
164,
165.
166.
167.
168.

169.
170.
171,
172.
173,
174,

dumpiruck
record
(elick]
trog

cake
latch
spoyt
basket
gobble

egq

brush
donut
yum
bang
peep

crack

(A}

5
di da

(1)

Pk
£k

497 - ulioy



Session

Age

894
205

90
20:8

9
20:12

93
201§

9k 954
20:18 20:18

159.
160.
161,
162.
163.
164,
165,
166,
167.
168.
169.

170,
i71.
172.

i73.
174,

dumptruck
record
(click)
frog
cake
latch
spout
basket
gohble
eg9
brush

donut
yum

bang

peep
erack

bo
ba

(wWah)

kh)

b&iakh*

{ban

(e k)

ben

bajn

kek

bajn

WueW - 952




Session 85o

Age

20:20

95

20:20

964
20:21

96
20:22

159,
160.
161,
162,
163.

164.
165.
166,
167,
i68.
169.
170.
171,
172.

173.
174.

dumptruck
record
{click)
frog

cake

latch
spout
basket
gobble
249
brush
donut
yum

bang

peep

crack

]

ba
bajn

bajn-

najn

(k?ejkh)
{gi:k)

bujn
ban:

£57 ~ uuay




Session 78

Age

18:27

74
18:30

73A/B Bo
19:8/9 19:10

83
19:13

B2
i9:1%

BYy
19:20

85
19:22

i75.

176.
177.
178.
179.

180.
181,

182.
183.
184,
185.
186.
187.
188.
189,
190,

wall {{wol)

juice {ATu}
kaka (kekd)
wind {v.t.)

under

hair

baby

bell
Tamb
bump
no way!
Daddy
me
hamme r
wh-uh
flag

(n

{wiij)

(5" abe 1)

bwba |

babn*

* ?0
bajp i

EY

Wl Ty

Ja
ba

nowA j

ST

dadi

uual - g4e




Session 86 37 88 89 83A 30 91 32 93

Age 19:24 19:27 19:29 20:] 20:5 20:8 20:312  20:13 20:15
175. wall (wo) (wz) (67 1)
176. juice L
Jus
177, kakd kitke, kak?
kika
178, wind {v.t.} ({m)wesj)
wiif

17%. under
180, hair
181, baby bigibi babi babi

bhebi bobi
182, bkeld
182, lamb {La)
184, bump
185. no way!
186. Daddy ded i
187. me me {mej)

Hi
188, hammer  hahm {am) (héh@) heehme hazbun {haham)
, {hashm)

189. uh-uh A A
190. flag va

692 - Uusy



Session aly

Ags 20:18

35A
20:18

958
20:19

95¢
201

13

95D
20120

45
Z20:20

964
20:21

96
20:22

175, wall
176. juice

177. kaka

178. wind
1749, under
180, hair
181, baby

182, bell
183, lamb
185, bump
185. no way!
186. Daddy
187. me

188. hamwer
189. uh-uh
190. flag

N W j

(duts)
{§§US)

grg..
k&ka

be jbi
bibi

UudW - 092



Session

Age

79A/8B
19:8/49

80 81 B2 83 84

19:10 19:13 19:15 18:17 19:20

85
19:22

86
19:24

87
19:27

191,
192.

193,
194,

135.
196.
197.
198,

199.
200,
201.
201,
203.
204.

205,

206,

mar:
cottage
cheese
Hore

Temon

lentils
iron
mama
thubble

mop
knife
grandma
wel

peg
open

see

!’Ai

{Lala)
(yIa)
(LjALA)

(1)
{((m

{baba)
(be@A)
(m:2

{n:aj)

Mo’

({we))
{({mej))}
{om)

{0)

(ma)
{ka7v)

datix:

o

gacis

ti

197 - uusy




Session

Age

88
19:29

89
2001

89A
20:5

90
20:8

91
20:12

92
20513

93 4 95A
20:158 20118 20:18

191, man
192. cottage
cheese
193. more
g, lemon
195. lentils
196. iron
197. mama
198. bubble
199, mop
200, knife

20%1. grandma
202. wet

203, pey
204, open

205, see
206. 'A?

detsi
datdig

(Amomd)

(we?}

{(jats -&1)

mama

datts &izs

MmO

(paj:) (n:aj)
(haj) {nsJu)*

?ahm

Lo - 797



Session 958 95¢ 95D 95 564 46
Age 20:19 20:19 20:20 20:20 20:21 20:22

191, man

192. cottage
cheese

193, more mw mo
194, lemon

195, lentils

196, iron

157. mama mA A
198. bubble

199, mop

200, knife

261, grandma

202, wet

203. pey

204, apen

205, see

206, 'A!

ggz - Luay



Se%cion k 85 86 87 8] By a9a 90
Age 19:17 19:20 19:22 19:24 19:27 19:29 2011 20:5 20: 4
207. 'B! {(bij) bij (yi) di
(bi}

708, 7 {dzi])

(thi)
209, ride (1a) (aaj}(?) ]
210. doorbell  (doda
211, Scholl {30}
212. play {pe 1) (o 1)
213, rattle {Ra:) (wabw)
21k, dirt {de)
215. pocketbook {babw) (pa{ke)be)
216, break (bek) (bakhj
218. read fwit")
219, ¢! si (testi}=

‘that's a [ )
220, T tvi
221. chiek {é(?)i-k}
ki,ik
222, ‘9! ((a)dze]) (1)
223, alphabet {wpubn)
book

{mpababal

LesH - 97




Sesssion

Age

91
20:12

92
20:13

93 94
20:15 20:18

954 958 95C
20:18 20:19 20:19

5P
20:20

95
20:20

207.
208.
209.

210,

iﬂi
!ZI

ride

doorbel}

211 Scholl

212.
213.
215,
215.
216.

218,
219.
220,
221,
222.
223.

play

rattle

dirt
pockethook
break/broke

read
Ec!
ITi
chick
i‘ji

alphabet
book

WLt

{z}wa

(be)

dirth

(B¥ok)

((~)si)

2]

bekh
bk

{si)

697 - uUudy




Session

Age

a6
20:22

207.
208,
209.
214,
2117.
212,
213,
21k,
215.
216.

218.
219.
22G.
221.
222.
223,

gt
171

ride
doorbell
Scholl

play

rattle

dirt
pocketbook
break/broke

read
%Cl
bTo
chick
L

alphabet
book

(b¥ak)

Uud - 497




Session 84 85 37 88 89 8an 90 al
Age 19:20 19:22 19:27 19:29 20:1 20:5 20:8 20:12
22h, ow! A (aw}
225, crumb {x)
226, mirror (%&)
227. bark 7 {bz}
228, mitten {mi)
229, 'V? {gi)}
230, magnet 7 {m)
231. apple juice {LzdAdr)

{Ledadu)
232. bottom (ba m)
233, apple sauce &pAXD 7
234, mommy {mam...)
235, ashtray (gum%aj}
23%. letter {edu)

(2ej+)
237. horsie {(hasi) hasi hAs
sei
238, train
239. rug {wnr) {wAj)
(wﬁkb)

(92 - Uuay



Session 92

Age

93 94 354
20:15 20:18 20:18

958
2014

95¢C
20:19

LD
20:20

95

20:20

22h,
225,
226.
227.
228.
229,
230.
231,
232.
233.
234,
235.
236.
237.

238,
239.

owl

crumb
mirror

bark

mitten

iy

magnet mE
apple juice
bBottom
apple sauce
MCy Ty
ashtray
tetter

horsie

tragin
Fug Wékh
{wak) =

{brk)

{hag)

s

WA

hasi

hojsi+

A

WA

hajsi

{way)
{wz\}:‘:

hagi

hos

uLey - 997




Session b

Age

20:22

224,
225,
226,
227.
228,
229.
230,
231,
23Z2.
233.
234,
235,
236,
237.

238.
239.

owl

crumb

mirror

hark

mitien

FVI

magnet

apple juice

bo T tom

apple sauce

motmmy

ashtray

fetter

horsie hasi
hnajsi

train

rug

697 - uuoy



Ra #gaa ap
201 24:5 20:8

a1 42
20:12 20113

20418

G54
20:18

958

20:149

241,
242,
243,
244
245,
246,
247,
248,
249,
250.
251,
252,

253.
25k,
255,
256,

flower
stopped
that'sa
goose
56?
sygar
turkey
domi no
matzo
tower
nut

bucket

piane
plug
ferce

hot dog

{bak)
{d;\t;j;\'

{we)
{hoku)
hoku

{te:)

(bak"y

ma, j

{dawt) s

hoky

WSy - G/7




Session 9Le ash g5 964 a6
Age 20:19 20:20 20:20 20:21 20:22
Zhi, flower

242, stopped {dep)
24%, that'sa {(mts)
{m3A)
24% . goose
2h5. 10!
246. sugar
247. turkey
248, domino
249, matzo
250, tower o
251. nut
252, bucket ({A)baki)
(mp™akich)
252, olape me
264, olug
255. fence
256, hot dog xtku

W
hak ed

142 ~ uusy




Session 89A 90 92 93 94 35A 958 35¢C
Age 20:5 20:8 20:13 20:15 20:18 20:18 20:19 z20: 19
267. bike bAj abokh be ik
(bajk)s (bajk)  bak"
258. pocket PApA
289, ice &X nje
tjg
260, milk mAk (A)ma muk muk ok
mwk (AYmak®  AmAk mAk mAk
261, uh=huh ahhuh
262, my/mine meLj
moL
263, belt/buckle bak
{bak)
26k, sit s+t
265. snake
266, spoon pm
pom®
267. outside (2w) BCE
ALA
268, (esjc) ¢
269, toys t‘ojs
thass
270. shirt (set) (s1)
277, way up {sit)
272, rain

QUSW -~ Z/[2




Session 35D 95 YBA 96
Age 20:26 20:20 20:21 20:22
257, hike bajk
258. pocket
259, ice
260, milk muk mak
mak m Ak
261. uh~huh
262, my/mine
263, belt/buckle bwik
{br1"}
264, sit
265. spake (?jsjs
266, spoon
267. outside
268, [esis]
269. toys (7}
270. shirt xi th
ssith
271. way up {weja)
{pejal
272. rain {wejn) (wejin})

£12 - uusy




Session 89 89A

Age

20:1 20:5

90 91 az
20:8 20:12 20113

93 94
20:15 20:18

954
20:18

258

20: 19

273.
274,
275.
276.
277.
278.
279.
280.
281,
282.
283.

284,
285.
286,
287.

288.

horn

pillow

bib

H! (ej€n)
kitty cat {etu...)
what {wei}
backward

workshop

hi

sticky

Randa

piggy
cougar
it go

Lise

stop

{be:k)
{wugu)
{haj)
(sje)
{qana)
{p:anda)

(ptk")

{(ku}

(£ ko)

(sisA)

{se)

bip (b3 1)

{mvixh)

{sia)

{(517)

Uuay - iz



Seszion

Age

350
20:19

95D 35
20:20 20:20

9HA 36
20:21 20:22

273

27k,

275.
27¢6.
277.
278.
273,
280,
281,
282,
283,
284.
285.
286.
287,

288.

horn

pilbow

bib

iy
kitty cat
what
bhackward
workshop
hi
sticky
Randa
piggy
couger
it go

Ligse

stop

(sis)

(han)

{haan)®

ba

e
baj pe
bip

(i)
(sisje)

SLe - uudy



I5A 958 25¢C 9sh a%

Sesslion 92 93 94 96HA
Age 20:13 20:15 20:18 20:18 20:19 20:19 20:20 20: 20 20:21
289, nice {najs)
290. nope nAp
291, mailbox ({?)~bak)
292, seal (sin)

(sjr)
293. rabbit {wa)

(wi)
294, all
295. 'K (1 i)

(kh=7)
296. raisin {wen)
297. top (da)
298. lap {wa)
299. puppy {papi)

(babi)
300, feet (fith)
301, eink 7 {oink)
302, shell (Szewn)
303, comb {(kum)

(K jem)

304, table (ti) (Note: none of these words

had tokens appearing on
session 95)

wlay - g[z



Session 95A 958 ag 964 af
Age 20:18 20:19 20:20 2021 20:22
305. 'E (i}
(e])
306, F! (&)
307. 'G (~J1)
308. your back {AbskP)
309, burp {brp)
310. bowl {bu)
{bow)
311, P (p' 1)
312. deer {diow)
(diw)®
313, vak {7) {g=:kh)
314, bag {baja)
315. boat {bWoth)
{bo’
316, umbrella {Abwa: 1)
(baj)
317. fit (fit)
318. pedal (ba'm)
3119, tape deck (Ta™)
320, Robin {(wab™)

LL7 - uuoy



Session 95 364 96
Age 20:20 20:21 20:22
12)1. sharp (iﬂp)
322. 1id {z:%d)
323. penny {ba)
324, home {hom)
325, battery {bzj)
(be)
326. olive (a*iv)
327. piece (?)(Eﬂ‘i}
328. back (bak)

uusy - /7




SCALE

[ Appendix 2 UZgiris and Hunt Tests

Menn - 279

SITUATION

PRESENTATION
P23 ks

60 oo

-

Finding an Object Which is Partially CLovered (%)

a.
b,

¥ E’.. B

Finding an Object Which is Completely Lovered {3}

Loses interest

Reacts to the loss, but does not obtain object ..., oo,

Obtains the object
Other:

Fi

Loses interest
Reacts to loss, but does not cobtain cobject

PFulls screen, but not enocugh to obtain object

Pulls screen off and obtains object
Other:

nding an Gbject Completely {overed in

Two Places (2}

a.
b.

T

Fi

loses interest

Searches for object where it was previously
found

Searches for object where it is last hidden
Other:

nding an Obiect Completely Covered in Two

Pl

aces Alternately (3 - 5)

Ei

Becomes perplexed and loses interest

. Searches haphazardly under one or both

screans
Searches correctly under each of the sgreens
Other:

nding an Object Completely Lovered in Three

Places (5 ~ /)

a.

b, Searches haphazardly under seme or all screens
b €.

loses interest

Searches directly under correct screen

Other:

-----------------



280 -~ Henn

SCALE |

SITUATION PR£$£N%AT!ON
1 2 3 4 5

8. Finding an Object After Successive
Visihle Displacements {3 - 5)

a. Does not follow successive hidings —  ......... C et a s

b. Searches only under the first screen e Cas e netarra e

c. Searches under screen where ODJeCt W85 . .vivrivriovrvenerarsnca
previously found

d. Searches haphazardly under all screens ... errnrvrerennnnsen
€. Searches in order of hiding Cesiaseeanaseenan reaa
f. Searches directly under the last screen .........c.c.oiiuanan,
in path
Other: rrarerrrcsanaann vese e

§. Finding an Object Under Three Superimposed
Screens (2 - 1)

a. Loses interest reerraana b asrsasrrans

b, Lifts one or two screens, but fails 0 .. .vriiivinrnrrrrnncres
find object

#e. Removes all screens and obtains obJeCt ...vivvsvrvrrvreacns ‘o

" Other: e reriecraarenanae

10. Finding an Object Following One Invisible
Displacement {3}

a. Loses interest e rteraeaaena creraenrea

b. Reacts to loss, does not search S re st aensaa s r sy

¢. Searches only in the box skere s annn sesaenaas
*d, Checks the box and searches under the

screen Creerrraaans eraerr e

g, Searches under screen directly e sateerta e nn

T Dther: casaemersvesranaras .

11, Finding an Object Following One Invisible
Displacement with Two Screens (2)

a. Searches only in box Ml ettt ren et
b. Searches under screen where ohject

was previously found fe et et esasracarerena
*c. Searches directly under correct screen ...,......iivivuncnsrns

Other: e rtedtisauesaunrrens



SCALE |

Menn - 281

SITUATION

PRESENTAT I ON

1 2 3

4 5

12. Finding an Object Following One Invisible
Disptacement with Two Screens Alternated [(3)

3. Loses interest
b. Searches haphazardly under screens
¢, Searches directly under correct screen
Other:

13. Finding an Object Following One Invisible
Displacement with Three Screens {5-7)

a. Loses interest

b. Searches haphazardly under all screens
“g. Searches directly under correct screen
T Qther:

14, Finding Object Following a Series of
Invisible Displacements (4~8)

a. Searches only in E's hand
b. Searches only under first cne or two
screens in the path
%*¢, Searches under all screens in the path
in the order of hiding
d. Searches directly under the iast screen

R R

. E kR R oE T Rk

L ]

in the path
Cther:
15. Finding Ubject Following a Series of Invisible
Displacements with Evidence of Representation (2)
a. Searches only under last screen
b. Secarches haphazardly under all screens
“c. Searches systematically from the last

screen back to the first
Orher:

...........



282 - Menn

SCALE |1

SITUATION PRESENTATION
] 2 3 &

L. Letting Gp of an Qbject in Order to Reach for
Another (3]

a. Reaches for third object while holding the
others e arerrarsa s

b. Reaches for third object with filled hands
and drops one in the process of reaching Laesseusenansenesanaea

*c, Drops one of the objects prior to reaching
~ for third e rreseraa s asaxreanas
Other: Srerr e ettreciabrnaann

5, Use of Locomotion as Means (2)

a. Ho attempt to retrieve object, continues

play f b et eehea sty
b. Indicates desire for object, but does not
try to retrieve it et sararreesanas
“*c. Moves to regain the object and resumes
play using it e ssares s aa et
Qther: Chiaesienaab s ranrany

6. Use of the Relationship of Support (2)

a. Reaches for object on the support {2} e eaereaar e,

b. Tries to get object by ¢climbing favat e ke

c¢. Appeals to another person to get the 0bJEC€-.-.....-~.-.¢.¢..,..*

#*d. Pulls the support after demonstration fhrasesaesErererranans
%2, Pulls support without demonstration kst esaeverser e
Other: v esicE st

7. Understanding of the Relationship of Support (1-2)

a. Pulis support expecting to obtain object ..... e e e eaans
b. Pulls support, but reaches for object at

same Time cheets et

%, Does not pull the support without the
object on it e ea e aaaaa e
Other; e aa s e e A ey



SCALE

Tt

Menn ~ 283

STTUATION

PHESENTATION

2

3

4

8.

Use of String Horizontally (2)

Reaches for the object, ignoring string
Manipulates the string, but does not pull
it enouah to get object

Pills string and gets object after
demonstration

Pulls string and gets object without
demonstration

Other:

9. Use of String Vertically {2-3)

1d.

Indicares desire for object, ignoring
the string

bDrops string to floor and becomes unhappy
Flays with the string itself

Fulls the string, but not sufficiently
to get the object

Pulls string and obtains object after
demonstration

Pulls string and obtains object without
demonstration

Other:

Use of Stick as Means (2)

Flays only with stick

Reaches for object, disregarding stick
Flayes with stick, and object, does not
gut ohject closer

Usaes stick to get oblect after demonstra-
tion

Uses stick to get vhiect without
domonatration

Dther:

&
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v e 2 ex 2

saw v
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LIRS I A

e w e

e whw

CEETE S
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T e e
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L ]

L R

L
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LIE I BRI B

D A

ARy e

FeE VI RN

R EE R EEE T

LI R B R N B A N T A



28B4 - Menn

SCALE 11

SITUATION PRESENTATION
1 2 3 4

Ih. Foresight in the Problem of the Necklace and
the Container {Z2-3)

a. Does not try to put necklace into

container e et ke aenE s
b. Attempts to put necklace in, but fails

repeatediy deeea S aieaeaneeenaaas
. Succeeds in putting necklace In after

several unsuccessful attempts e ke s ee b rren ey
d. Invents a method which is successful

after a failure s e asre et rnea s
e. Adopts a method which is successful from

the first teereseeaaan s

Other: ferbaesaEra e A e

12. Foresight in the Problem of the Solid Ring (2-3)

a. Does not stack rings C et res e e s
b, Uses force in trying to stack solid ring

repeatedly f ke s e s A
<. Attempts to stack solid rirg once and

avoids it subsequently Caresareasaaseaar ey
*d. Sets aside the solid ring without

attempting to stack it caxeran e ke erevexeaaa

Other: e e st N bt
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CITUATION PRESENTATION
I 2
L. Eehavior in a Femdiliar Game Situation {2-33
2. Shows no interest P a e e ne e
. Remoins passive during pauses e e e r e
. A dominant act during pauses suggests
a "procedure’’ f e e
d. Performs part of the act during pauses  ......... Ve N
g, Touches E and waits during pauses —  ...... Cea e .
Drher: e et et . .
5. Behavior to a Spectacle Created by an Agent (1-2)

|

:2_
e,

a. Shows interest only during spectacle
b, Shows excitement, but no dominant act
during pauses

“c. A dominant act during pauses suggests a

"orocedure”

Touches F and waits during pauses
Attempts to imitate E

Other:

Behavior to a Spectacle Created by an Agent

Acting on an Object {2-3)

a. Shows interest only during spectacle
b, A dominant act during pauses suggests a
Yprocedure!

“c. TJouches E or the object and waits
i, Gives ohject back to E

e. Attempts to activate object
Other:

Behavior to a Spectacle Created by a
Mechanical Agent (1-2)

a. Plays with object only
. Makes object perform its activity
manually
. Touches E or object and waits

C
“d. Gives object back to £
e, Attempts to activate object mechani-

cally after demonstration

“f . Attempts to discover a way to activate

ehject mecharically before demonstration
Other:
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SCALE V
SITUATION PRESENTATION
| ? 3 b 5

L. Following the Trajectory of a Rapidly Moving
Object {3-4)

a. Does not follow object, continues to

look at £'s hand et a i e

b. Follows some, but does not locate obiect ... .....iiiieicrennn..
“c. Follows object and locates it visually

T only when it lands in view i eeieeess er e

d. Searches with the eyes for object when
it lands out of view, but does not lean e iaaasecaeaeaa e

‘e. Leans to search for object in the direc-
tion where it must have landed et emarr e na e
Other: et iassiierinescsezanan

5. Recognizing the Reverse Side of Objects (2-3}

a. Grasps object with no sign of apprecia-

tion of reversal e e ettt e e s
b, Withdraws hands and appears surprised at
reversal e ieee e i e

*¢. Grasps object, but turns it around
immediately or by comparing both sides
indicates appreciation of reversal v s et nr e e faea
Other: e e e e e s e v

6. Using the Relationship of the Container and
the Contained (2-3)

3. Does not put objects in; only touches

those inside ' Ch et ear A
b, Takes objects out, does not put any in N
¢. Puts objects in and takes them out one
by one G emasteasvedreaacnrran
“d. Puts or drops objects in, reverses
container to get them out f o h e e s d ey

Other: e s e e et vt
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SHTUATION

PRESENTATION

2

3

7. Placing Objects in Equilibrium One Upon

ﬁnoihgﬂ (z-3]

<.

L., fpproximates two objects, but does not

W

Does not try to build tower

leave the second on the Tirse

Builds a tower of at least two ohjects
Qther:

mhow oo

R B

R

Appreciatipg Gravity in Play with Objects (2-3)

Exploring Fall of Dropped Objects {(1-2)

Does not attempt action
Acts without showing appreciation of
gravity
Acts with appreciation of the force
of gravity
Other:

[l +T

T

Dues not systematically drop objects

Drops several objects repeatedly,

does not fook at where they land
Drops several objects repeatedly and

jooks to see where they land

Other:

Making Detours {(2-3)

indicating Absence of Familiar Persens {1}

Loses interest in objects

Attempts to reach for the object using

the same path as object

Gues directly around the barrier, thus
making a detour
Gther:

Lol W)

e

Dues not comprehend gquestion

Goes tao the usual location of the
person

Indicates knowledge of absence by
gesture of word

Giher:

® s 44w

......

------

LREE A AR ]

LEE RS W

.

* .

I A N

L

L R R

R R

PR R
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Sample Summary Record Forms
SCALE |:
THE DEVELOPHMENT OF VISUAL PURSUIT AND THE PERMANENCE OF OBJECTS
Infant Code Number:

Mo s

SCALE RELEVANT CRITICAL INFANT
STEP SITUATICON | NFANT ACTIONS

NUMBER ACTION OBSERVED

i ] d

2 2 c

3 3 c

4 2 d

5 4 d

£ & {and 5} f-¢ {and S-c)=

7 7 c

& 9 c

y 10 d or e
10 R c
11 12 ¢
12 13 c
13 Ty c
14 14 and 15 Th-d plus 15-¢

“infant actions ip situations 5 and 8 were not included in the
scaling analysis. The scale step for which actions in situation §
may he relevart {s indicated in parentheses.
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SCALE B1:
THE DEVELDPMENT OF MEANS FOR OBTAINING DESIRED ENVIRONMENTAL EVENTS

|nfant fode Number:

gééii RELEVANT CRITICAL JHFANT

NER S SITUATION INFANT ACTIONS
HUMBEE ACTICOH ORSERVED
! b

2 3 <

b 2 b

4 2 cord

5 4 C

£ 6 d or e

; 5 ¢

{ 7 c

5] 8 c or d

10 5 e or f

! 10 dor e

7 P e
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THE DEVELOPMENT

infFant Code Number:

SCALE 1V

OF OPERATIOHAL CAUSALITY

Age:
SCALE RELEVANT CRITICAL INFANT
STEP SETUATION | KFANT ACTHONS
HUMBER ACTION OBSERVED
1 ] b
2 2 o
3 3, 5, & {and 4} 3~c or 5-c
(and 6&-b, h-¢)*
Q g: 6: 7 5-d or 6"“{:
{and 7-¢)
5 b,7 6~d or 7-d
b 7 I
7 7 F

*Situation 4 was not included in the scaling analysis; the infant
action which may be appropriate for one of the scale steps Is indicated

in parentheses,
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SCALE V.

THE COKNSTRUCTION OF OBJECT RELATIONS (N SPACE

Infant Code Number:

Age:

SCALE RELEVANT CRITICAL FNFANT

5TEP SITUATION INFANT ACTIONS
RUMBER ACTION OBSERVED

1 1 by

Z 1 c

3 2 d

4 3 d

b 4 c

& & e

Ff 5 ¢

8 6 d

9 7 c

12 8 (and 9) 8-¢ {and 9-c¢)=®

1 11 (and 10) 1i-c {(and 10-¢)

“Situations 9 and 10 were not included in the scaling analysis;
the infant actions in these situations which may be appropriate for
particular scale steps are indicated in parentheses.



