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and psycholinguists that the phonology of a child's speech at any
stage during the acquisition process is structured.2 Such structure,

hovever, has not been well documented in the past. This paper

0. Introduction. It is a widely held view among linguists
is an attempt to find and present the phonological structure of
three children at age tvo.

One approach is an analysis of substitutions, or sets of cor-
respondences between the child's renditions and the utterences of
the adult modei. Such an approach is able to reveal much inivormation
about phonetic structure, distribution, and particular problems
which the child is encountering and overcoming at the moment. ;
Another is a phonological analysis, potentially more revealing of
structure, but encompassing many more theoretical problems. To be
most useful, the resultant phonology should fit into a series of
phonologies, each of which describes an independent stage vith
segamental and rule structure, and the totality of which presents a
unified picture of the development of segmental and rule structure
from the post-babbling stage to the full mastery of English phonology.3
(Note that such a developmental sequence may not be uni-dimensional
in detail, in the sense that the child may attempt to work vwith
incorrect hypotheses vhich are later rejected, or may regress at

times.)

The first of these two approaches is parallel to the linguistic

study of borrowing. The types of changes & child makes in "borrowing"
wvords from the language of the environment are as revealing of the

borrover's phonological structure as are the changes language X
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imposes on the borrowed words of larguage Y. Likewise, a series of
phonologies ccvering a period of several years in the life of a
particular child can he treated as a special case of the study of
internal diachronic ristory.

The writing of a phonology for a child's sreech is especially
problematic because there are no existent theories which can de
directly applied. Certainly we do not vant to attribute to the very
young child the complicated rule structure which generative phonologyh
employs to describe mature speech; the vocabulary of a two-year-old,
for example presents little if any of the morphological evidence which
would Justify such asolution. Likewise, bi-unique autonomous phon-
ologyS is not only imadequate for the description of data of this
type (vhich is highly varisnt and is produced under a linguistically
unusual set of articulatory constraints), but may obscure much of
the structure ve are trying to reveal. Consider the typical require-
ment of such a theory that no two phonemes may both have an identical
phone as an allophone. Such & requirement apparently led Ruth Weir
(1962) to the conclusion that her son had no /9/ in his sttucture
because every word in vhich [9) occured had a variant pronunciation
vith either [f] or [t], and therefore the phonemicization of such
vords must include either /f/ or /t/. This solution is only a
partial satisfaction of the reqnife-ent anyvay, as t e dental spirant
is an allophone of twvo phonemes, and it obscures the fact that those

{and only those) words in which the child has such alternations

happen to have as their model from the adult language words with /p/




and not with /f/ or /t/.6

Since the value of phonologies of children's speech lies
in their display of the progression of structure, new methods of
phonological analysis and rew evaluation criteria will have to be
developed. The procedures of the present study are somevhat ad hoc
and atheoretical; work during the coming years should produce more
information about the required methods and criteria.

1. Mackie. The data for the first child are taken from the
corpus in Albright and Albright (1956). The corpus consists of 232
utterances transcribed'in a notation vhich seems to be a hydbrid
of Smith-Trager thonemic notation for English and IPA. The child,
vhom ve will call Mackie, vas 26 months 0ld at the time of recording;
he vas the older of two male children. Parents and child are native
speakers of English.

Al;hough the form of transcription chosen obscures much of the
relevent information about Mackie's vove. eystem, it reveals a
sufficient amount of information about the consonants to allov a
substitution analysis (see Tadle 1).

In general, cusonants are less stadble in final position than

either initially or medially. Omissions occur in final position

comparativelyoften, while in fniticl and medial positions substitutions

are made frequently and omissions are rare. For example, Table 2
shovs the percentages of correct correspondances, incorrect substit-
utions, and omissions totaled over all stop consonants.

If we think of the English consonant system as consisting of

2 phonemes, then Mackie has substantially acquired 19 of them, is




e
in the process of acquiring three (/v/, /z/, and /3/), and is missing
two (/%/ and /9/). ' The absence of /¢/ from the inventory is real:

there are three potential°examples, and Mackie substitutes other

consonants in twvo of those instances. On the other hand, the absence
of./!/ is an accidental gap in the corpus; it is not clear vhether
Mackie is able to proggunce (%] correctly, or whether he would omit
it or substitute other phones for it.

Apcording to the data compiled by Wang and Crawford (1960),
/6/ and /E/ are by far the least frequent consonant phonemes in English.
This fact may account éor the relative infrequency of opportunity for
Mackie to display his competence in the pronunciation of either
phoneme; but relative frequency of occurance in adult Ppeech plays
720 more than & minor role, if any at all, in predicting the order
in wvhich a child vill acquire phonemes. Such a conclusion is obvious
if ve examine the rela&ive frequencies of adult spirantal phonemes.
The average data for the ten studies discussed by Wang and Cravford
are: /s/ 7.02, /8/ 4.76, /z/ 3.57, /v/ 2.88, [t/ 2.T5, /8] 2.03,
/e/ 0.88,‘nnd /%/ 0.87. (It should be noted that affricates vere
counted as clusters in that study, and so the figures for the shib-
ilants are somevhat higher than they might othervise be.) When ve
compare Mackie's ability‘téhpronounce spirants, vhich will be
discur. ed subsequently, ve have a totally different picture: he has
learned /s/, /t/, and /B/; is in the process of acquiring /z/, /v/,
and /8/; and has not learned /g/. (As mentioned above, tie statup
of /%/ is questionable.) The fact that Mackie has learned /f/ and

/8/ but not the highes-frequency /3/, /z/, and /v/ indicates that the
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relative frequency in adult speech bears little relation to the order

of acquisition of consonant phonemes.

0f the 19 consonants which have been acquired, only three are
distrivutionally defectiv. /8/ and /j/ occur initially only, and /2]
occurs only medially and finally. That is to say, there are no
potential examples in the corpus to illustrate vhat would happen to
these phonemes fh the miasing positions.

l.1. The child's stop consonants are fairly regular in their
correspondance to those of the adult model. Almost all of the very
few fluctuations vhich do occur involve the substitution of another
stop consonant for the appropriate one. In initial position, howvever,
there are several substitutions of either [t].or (3] for edult /d/.
These are primarily assimilations of voicelessness or manner of
articulation'to the 1qitinl consonant of the preceding syllable.

Such assimilations of inttiai-conoonanto occur across and including
up to four syllables. The large number of caissions of /4/ inter-
vocalically is accounted ‘for px imarily by instances of the word
"daddy", the pronunciation of which is probably a residue of an
earlier stage (see footnote '.of Table 2). All of the stop consonants
-
are established in final position except for./b/. vhich seems still
to be in flux.

Hasals are quite stable in all positions: in the entire corpus,

only four fluctuations involve loss of nasality, and only five

involve incorrect place of articulation. Pre-vocalic /h/, /v/, snd

/y/, «s well as the affricates - /&/ and /}/ - are also stable,
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/1/ and /r/ are fairly stable; both are omitted quite often
in final position. Just as folklore would predict, [v] is the most
frequent incorrect lybstitution for both of theam.

l.2. Mn;kie is still, apparently, in the process of mastering
the spirantal consonants, and they are therefore the most interesting
aspect of this corpus. /s/ is the only spirant for which there is
evidence of complete mastery; it occurs frequently in all positions
and there are no substitutions for it in ;ny of those positions. In
comparison, /z/ is not yet stable: its articulation is the same as
that of /s/, but only about one half of its total number of occurances
are correctly voiced.

The consonant mir /6/-/8/ preientl a considerably different
picture. The voiceless dental spirant has not yet entered the inveantory;

out of three possible occurances, recorded are one [t], ome (s}, and

. one [8]). /bi, on the other hand, has entered, although marginally.

It is recorded 11 times, but [d] substitutes for it an additionsl 96
times. The lack of phonetic data precludes any definitive explanation
of vhat is happening, but .I would nypothesize that both (4] and (3] are
articulated wvith the flat front of the blade of the tongue, rather
than vith the tongue-tip, and thus the two consonants have identical
place of articulation.‘ Thus Mackie's problem vith /3/ is that he
has not yet acquired the feaxur; of continuance for this comonunt.7

| Labiodentel /f/ is fairly stable, being pronounced correctly

e total of 19 times out of a potential 23, while /v/ is still certainly
marginal, Out of eight pdential occurances, only one is recorded as

[v]. Of the others, five substitutions are stop consonants, indicating
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that panner of articulation‘ia problematic here; two are voiceless;
'and‘aix locate the place of articulation incorrectly.
.‘1,3. Mackie ﬂpa mastered the distinctive features8 [éhigh] end

[*anterior) vhich distinguish the velar stops ([+high, -ant]) from
the labials and dentals ([-high, +ant]). Insofar as these features
. exteﬁ& 1nto.his spirent system, they are utilized: [s] ([-high, +ant])
is never confused with [§) ([+high, -ant]). The feature (% coronal)
has also been mastered, as, with only one exception ([-d] substituting
for [-v]) [kcor] never is confused with [-scor]. Strilsncy has
not been vell-learned m & feature. The [+strid] (f] is not confused
vith [-strid] [p], but [+strid] [v] is confused with [b], (d], and
(p], all of vhich are (-strid]. Both [t] ([-strid]) and [s] ([+strid])
substitute for [0) ((-strid]). At this stege, then, place of articulation
is a problem for Mackie only with respect to [v], but not vith resrect
to [f] or any other spirant.

- The feature [tvoice] is handled correctly for all stop consonants;
thus ve might conclude that Mackie has learned thic feature. He
never substitutes a voiced consonant foy any of the four vpiceless
spirants; he very rarely lﬁg;tit“tel a voiceless consonant for /v/
or /8/; but he frequently substitutes [s] for /z/.

For the pairs [p]:[f]. [@]:[s], and [d]):[z]), the feature

[t cont) has been learned; for thé pairs [b]:[v], [t]:[p], and (d):(3]
the feature is "coming iA" in the following skewed vay: the spirants
never substitute for the stcps, but the stops often substitute for

spirants.

Thus ve see that for the three consonants vhich Mackie is
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acquiring, the acquisition process is approached in entirely different
vays. Mackie has essentially learned all of the distinctive features

relevent to the correct production of /t/, /v/, /s/, /z/, /8/, and

/8/. Yet only tvo of these six are integrated into his system well
enough to be specified as "learned". The situation sugests that

.the learning of distinctive features per se is not a primary goal

of Mackie's linguistic practice at this time. Once Jearned, then,
a feature does not necessarily spread rapidly throughout the systea
to all relevant segments.

1.k, There are only a fev generalizations vhich can be made
sbout substitution behavior in consonant clusters. Stop consonants
are often preserved in clusters, except in the medial or final
cluster /ts/, vhere usually only /s/ is preserved. /f/ and /s/ are
also retained, and (z ] and (8] occur equally for /z/. Hhu; /1/ and
/r/ are not preserved, [v] is frequently substituted for both. In
clusters vhere /v/ should occur, hc-.'ever. it is often dropped, except
after /h/. .

2., Hildegard. 'Rag second ae't of data is a complete wvocabuliary
of about 200 vords for Hildegard Leopold at age 2, reported in
Leopold (1939, vol. 1). Hildegard heard both English and German spoken
at home, but her phonetic development seems to be only very slightly

affected by the latter language, possidbly because it vas her mother

-

vho spoke English.
2.1. Hildegard's vovel system consists of 12 phonemes. One

(/) is marginal, as it occurs in only one vord ([omom ) 'pmdpa')9;
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the other .1 are stable, and occur in simple nuclei as well as in
combination to form long vowels, diphthongs, or both. Table 3
" shows the distribution of Hildegard's vovels and Table U gives examples

from her vocsdbulary. Although Hildegard certainly does not have

" examples in her speech of diphthongs and long vowels which would fill
all cubicles of and 1l1-by-ll matrix, she is obviously experimenting
beyond the model vhich English provides. For example, although
Engl.l.ish' makes no use of vowel length, Hildegard does: compare

[wokx] and [wo:k]; -[bu], [nu], and [mu:]m. In addition, there are
several diphthongs in Table U which do not occur in the adult model;
especially note [ ], [€a], [ea], [0i], and [0 ]. In other words,

Hildegard is using her ability to combine iwo vovel qualities into

a diphthong as a product.ive process by which she mgy construct new

words with complex vowel nuclei not present in standard English.

2.2. Hildegard has 15 consonant phonemesll (see Table 5).
In initial position all 15 phonemes are needed to account for the
15 phones vhich occur. In medial position there are 16 phonetic
"contrasts” but only 10 of the phonemes are needed to describe the

situation. In other words, medial position is the location of maximal

phonetic experimentation vhile initial position is the location of

zaximal contrast and stability.

Almost all of the rules vhich describe the variation occuring
in medial position actually describe a situation of syllable redup-
lication. Despite the complexity of such irudes,they seem to be signif-
icant in Hildegard's speech development at the moment for a variety

of reasons. (1) Hildegard does not reduplicate syllables of neces-
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sity, as the majority of her two-syllable words are not reduplications.

(2) At least one rule, that for /j/, does not apply strictly to redup-

. liceted forms but is rather more general (and perhaps newer). Thus

it applies to such vords as (baja) and [nojo.k] as well as to [jojo].
(3) Although the thonemes /t/ and /d/ do not occur in the distribution
- =ae/lavy_ V5 -t

their actual diatriﬁuxion gives evidence that they may have once
occured 8o but have =i nce expanded. (And indeed the dental stop
phonemes would not be an unreasonable place for innovation to begin.)
Thus ve do find [dod ], {dada], (doti], [dita], and [titi], none of
vhich violate the above rule, but also [dadi], which does. And there
are no forms (kV,kV,] or (pV,pV,] parallel to [titi].

_ In final position, only voiceless phones occur. (Final /n/
is simply a notational vaj of accounting for Hildegard's final nasal
vowels.) Where Hildegard has a voicing contrast phonemically in
final position, it is ménifested as an aspiration-non-aspiration
contrast,

(Because of the unattainability of the Leopold volumes, Table
6 contains the complete vocabulary with phonemic and phonetic trans-
cription. )

3. Erica. The third analysis is based on a corpus which I
collected on Aﬁgust 5, 1968. The longest utterance of the 526 in
the sample 1; 9 morphemes; the average sentence length is three
morphemes. The child. Erics, vas twvo years and 12 days old. BHer
parents speak standard General American Engli;h, but she hears

additional dislects (and several other langusges) spoken by other
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adults in the neighborhood.
3.1, Many adu%ts vho have considerable contact with Erica

have independently éeported to me the fact that her speech sounds
. t0 them amasingly corroet. It is 51ff1cu1t to completely reconcile
such impressions witﬁ the fact that Erica's speech falls short of
being "correct” 1n.a great many respects. Two contridbuting factors
may be her mastery of the English vowel system and her control over
intonation contours. Although in a few ‘{okens her vowels are different
.phonenically from the expected, she has learned the complete vovel
lysten,.includigg glides, and uses it correctly a large percentage

of the time, even in nev vords, Her sentence contours are those of

the adult language; in initation situations she is able to produce
fundamental frequency contours which look very much like those of her
mother although her pitch peaks are consistently higher. In free
speech, Erica's average syllable duration is considerably longer than
that of her mother, but v;en she imitates (2-, 3-, and U-syllable
phrases) her total syllable duration is quite close to that of her
mother, and in one sample differed only by 2 ms. ,
3 A phonological anflysil of Erica's speech reveals a systea
very close to the adult model in structure but different in sanll
detail: there are slightly different restrictions on co-occurence
and allophonic distribution. Alpost all of her pronunciation problenms
remain vithin the consonant system.

A-phonological rule vhich seems to be typical of many children

is also shared by Erica, although it seems te be an optional rule

in her speech: that of dropping an 1£1t1n1 zero-stress syllable

ERIC
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before 9 subsequent ope-stress a]rlla.b.'l.e.12 This rule i3 utilized
for ten tokens and {gﬁored for another eight, so that we have side
by side such exanples &s [thlthu-] 'potato’, [7ha-n1|] 'pajanas’,
[méedeot] 'tomatoes’, [mﬁntho] 'banana'; and [hél bindne] 'whole banana',
[ewéi] 'away', [e1f.d&.8q0] 'El Paso'. As further evidence that this
situation reflects a stress rule, and is not due to word length alone,
it should be noted that none of the words which occur without the first
lxlldble vhich the model shows are more than three syllables in length,
vhile Erica has other wvords in her cwn speech of up to five syllables.
3.2. Erica has almost completely mastered the stop consonants
and ndsals. (Vowels are redundantly, snd correctly, nasalized between
nesalized consonants.) Voicing-is incompletely learned for the stop
consonants; hovever, vhere a voicelsss consonant is substituted for the
corresponding voiced one, it is often not of quite the same quality
as the uouu voiceless counterpart. There seems, in fact, to be some
range of "quality" vhich she uses more consistently than voicing to
distinguish in her own speech the voiced and voiceless stops of the
adult model.,6 It is difficult to describe the exact physical nature
of this contrast, although it might be labelled subjectively a tense-
lax distinction. Aspiration is a freely occuring feature with all stop
conlanants..nlthough it occurs most frequently by far with the voiceless
"tense" stops. There scems to be only one environment, in fact, in
vhich Erica consioiently does not aspirate stops: vhere the adult model
would have a cluster of /s/ plusstop, Erica alwvays has simply an unasp-

anazmpﬁwwtm/d}3 For example, [k“eru] 'square', [dddi.]
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'study', [dod] 'store', {t=akD] 'stack’'.

Place of articulation has‘beenciearned for stops also, but there
are a few words, apparontly a rosidue from an earlier -taso,.in which
stops occur with incorrect place of articulatidn. For example, "dog"
and "duck" are imitated correctly, but in free speech both vords begin
vith [g]: "gog" and "guck".

Like Mackie, Erica is having difficulty with fricatives. The
problen seems to be me of motor control. Except for the biladbials,
all fricatives suffer from Erica's inability to maintain her articulators
in sach a finely adjusted position as is required. As a result, fric-
atives are either too open or too closed.- in the latter case, becoming
affricated, It is the same process that converts many of her /1/'s
to a [J]-1ike quality. |

/8/ and /B/ are mrely affricated, and are almost alvays too open.
Both are "blade", not "groove", spiranis. The place of articulation
for /s/ is alvays correct, but /s/ varies along a continuum from dental
to palato-alveolar. Thus it seems that the blade articulation and the
more central position of contact are more neutral in some sense.

(%] occurs initially as a substitute for adult (5] in a few tokens;
and Erica is able to imitate (%] in non sense syllables. But there
are no examples in her free speecn where the adult phoneme /%/ would be
expected. Erica has exactly the same articulatory provlems with /z/ |
a8 with /s/, but also the additional problem of voicing, waich is a
freely variant feature for tais consonant.

/t/ is well-established but /v/ i not. Initially, /v/ is a

voiced biladial stop. Finally it is a voiceless fricative. Nedially




©

Aruitoxt provided by Eic:

ERIC

lle

it covers a larger range, although it is always char;cterized,by voicing
and the partiéipatioq_of at least one 1lip in the articulation; the manner
of articulation cover?’fhe range from pure stop to pure fricative, |
encompassing sone intciundin&o positions. .

But the most interesting aspect of Erica's acquisition of fricatives
’s that of /8/ and-/5/. Where /8/ should occur initially, [d] occurs
about half of the time, and the consonant is omitted completely the
other half ot'the time. Medially, the same situation obtains, except
in the following é;tironnentl: after any nasal conoonnn£ (including
both velars and dentals), after a nasalized vovel, and after a dental
stop consonant. In these psitions, /3/-is pronounced correctly as ﬁb].

In fact, in one word vhich is not nasalized in the adult model, Erica

added nasalization to the vovel preceding the correctly-pronounced

‘./5{. This particular subsystem is an instance of a phonological structure

employed by a child vhich is quite unusual by the -standards of the adult
nodel. This fact suggests that the study of child phonology may be

able to contribute ;o the theory of'phonological nnivergﬁls by calling
our attention to unusual bhonological situations vhich way not occur

in full hatural langueges but vhich the human mind seems to be programmed
to cope with. .

L., Sumary. For many decades those interested in the acquisition
of phonology collected data about the order in which different children
acquired phones or phonemes; and the comparison o{ ouch.data caused
despair, as almost no two children acquired such units in the same order,
and no patterns could be found.

In 1941 the study of child phonology took a great leap forwvard

as Jakobson's highly e gnificant'vork integrating the studies of phoa-
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ology acquisltipn, sound change, and aphasia switched the emphasis
from units of sound to distinctive features., Although subsequent workers
have found that some §f Jakobson's proposals concerning the order of
acquisiton of distincflvc features are inaccurate, and others are not
explicit enough to be tested, the framework was then available for many
of the regularities of phonology acquisition to be discussed. It is
interesting and significant that despite the considersble changes and
advances in the theory of distinctive features, and the long-standing
knovledge that Jakobson's theory is not completely accurate, no advances
in the theory of phonology acquisition have been made.

Just as a theory based only on gegnental units cannot explain
vhat happens wvhen s child learns to proncuance his language correctly,
80 also a theory based on only distinctive features cannot in isolation
explain this process adequately. The data given in this paper exemplify
some instances 6f the learning of features: e.g., within the stop
cunsonant system those featurer vhich distinguish places of articulation
have been learneld. Thil‘llle snall set of data also exemplifies
the learning of individusl phonemes as jus: that; examples are easily
to be found wmong the discussions of fricatives. I? addition, ve find
that the child learns some phonemic or feature contrasts ;n a differential
vay vhiéh may be ;elaxed to the universal constraints described by
.marking conventions.lh For example, ve may refer to Mackie's skeved
learning of the contrast described by the feature of continuance; he
has clearly learned thc unmarked value of the feaxure.but is still

acquiring the marked value. The same situation is impossible to explain

logically with a theory which describes the acquisition process as one

P . L - LNL T I T et 4
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of successive splits, implying that the minus and plus values of a feature
are learned concurrently.

Even with a voc;bulary of fewer than 200 vords, Hildegard already
-hll an incipient ruiﬁ structure: and even though that rule structure
%eara little resemblance to the one which she will develop during the
gnouing five or so years, it may be vieved as a reflection of the child's
ability to handle rules in phonology and perhaps even the predetermined
capacity to process phonological information in a rule-structured
vay. Erica's unique rule determining the distribution of
/8/ indicates that ve may find very little uniformity among children
along tizir respective paths from babbling (wvith no rule structure)
to mastery of their languages (vith almost-complete rule structures).
Further research may shov that there is a finite although large set of
possidble rule forms vhich the child may attempt to incorporate into
sound systems, and such knovledge will contribute greatly to our notion
of "possidble phoaological rgle".

‘1l have tried to fpdv in this paper that the child does not

adopt one integrated strategy for coping vith several unique facets

of the same situation. . Despite the stadbility of a relevent feature

in other parts of his vocal system, the child may encounter consideradle
difficulty in transferring that feature to a nev segment. The roots

of this problem may lie in articulation, as the motor control necessary
for speech is far more exacting than that required for any other activity

the tvo-year-o0ld child encounters or attempts. Returning to the example

of Anthony Weir's speech given in the dntroduction, the distributional

evidence leaves no doubt that the consonant segment /g/ is part of his
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competence; perfoniance is being inhibited by articulatory 1nter\ference.
A nev theory of phonology acquisition must incorporate the contri-
butions of segmental{} distinctive feature, and rule structures; of
articulatory, porcepti‘nl. and kinesthetic provlems; and of universal
phonological phenanenqi, vhich may "emerge" at various pre-determined
{?:I.nes, in comparison vith language-idiosyncratic phenomena, vhich are
iemed at specific times. It must be able to account for such diverse
facts as the early ucquisition of the nasal consonants ve. the late
acquisition of most voiced fricatives, and the early production of [s]
and (] n; the late production of (6], and the relatively early stability
of the incredilly complex ;yoten of vocalic segments which English presents

to the ieurning child.

foot.notes

1. This paper vas supported in part by the American Council of Learned
" Societies and the Social Science Research Council. I am indebted to

Charles A. Ferguson and William S.-Y. Wang for helpful discussions of

the ideas contained in this paper, +hich is a slightly expanded version

of 6; paper presented at the Linguistic Society of America, December 29,

1960. )

2. see, for example, Jakobson.(1941).

3. see Ferguson (1968) ®r an example of this longitudinal approach,

as vell as one of model-and-replica (= analysis of substitutions).

M. Chomsky and Halle (1968).

5. see, for example, Bloch (1948), esp. section 5u.3.

6. for other relevent argumerts, see Braine (forthcoming), esp. section 1.l.
7. It should especially be noted that this seems to be the oniy veiced-
voiceless spirant pair of which the voiced phoneme is learned first.

8. Chomsky and Halle (1968).

9. This is qlso th
one and not the tol:eheoxfllovi’ vtgxred ti\?o’v;lhi:geo" {o fﬁi\% f“at ﬁl‘&é’.‘f 1\?01\35 to label
‘have to be arbitrary.

10. In & fev words, Hildegard would seem to have "triple" vowels. These
are considered here to consist phonetically of a long vovel and a short
one separated by a syllable boundary of some sort. Examples are (ta.i]
'alley', (da.i] 'candy', (dad ] 'dolly’, [dp.1] 'Joey', [n>.i] 'naughty’.
11. /0/ is sctually marginal -- see footnote 9.

12. Chomsky and Halle (1968).

13. This phenomenon vas first noticed by W. W. Gage and is reported in
Braine (forthcoming).
1k, Chomsky and Halle (1968).
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Model

lei
/t/

/x/
o/

/a/
/g/

/s/
/8/
e/
/%7
/t/
/v/

/e/
18/

/n/
/n/
In/

/1/
/r/
fe/
A/
/m/

/y/
/el

Table 1.

Substitutions
Initial

p 16
t U3

k 23
b 60 (t

1, p 3,

d1, gl)

d 32 (t5, jph)
(b2, a1,

k 1)

=13~
tables

Intervocalic

(p1)
(g2,vy1,
x1,.k1)
d2,¢gl,

kx 1, t 1, 7 1)
L

b
g 22, a4 1k (¢t 3)

Final

ps5 (¢2)
t 55, ¢ 33

k 13 (¢ 3)

(k 1, a 1)

(b2, vop1, t1)

d10 (d &, t 3)

g 2k gh
s 1k s 15 s 22 (¢ 2)
(¥ 2) (% 1)
z b, s3(41) z1h (31, 43,87)
£17 (¢t 1) (r2, ¢1) (g 1,91)
(v1, g1, vel, (da1,b2,p1)
b 1)
(¢t 1, 8 1) (o 1)
d9, 510 (¢ 12, (31)
(tS5,y1, s1)
a3l m 21 m7 (nl) -
n 16 n 1k (t 1) nk6 (g1, a1, [V]g2)
(g 2) n 22,103 (¢ 2)
1 8.(v 2) 16 (¢ 3) g1k, vs (13,41)
rl2(v2,y1, r3, v3(yl, r19, # 15 (v 1)
$1) t1,91)
th (& 2) (e 1)
J 14 (a 1)
h23(g2,t1) né
y3(g1) (y 1)
v1y (¢3,p1, w6

y 1)

Mackie: Consonant Substitutions

Phones in parantheses are less significant because of their
small number of occurances.




19~ -

position correct incorrect omissions # of tokens

initial 88.8%.. 11.2% 0.0% 223
medial 83.4% 12.1% [} 4 91%
final 6k .5% 5.1% 30.48 ° 138

Table 2. Mackie: Stop Consonants .

' % There vere actually 26 omissions in medial position. Only
four are considered in this data, as the other 22 occured in
pronunciations of the word "daddy". Of those 22, 21 are one-
syllable renditions (typically transcribed as [day]) vhich prob-
ably represent a a residue pronunciation from an earlier stage.
The one additional occurance is probably two syllables long
([da:iy])); and there are three occurances vhich do shov a dental
stop in medial position. Mackie is probadbly just beginning
to "correct” his pronunciation of this residue word to fit into

his systenm.
alone i + e a (@) as oy u o
first element i e ¢ & as> Oy u
| second element i a 9 Oy u o

Table 3. Hildegard: Vowel Distridbution

s e vovels

T 1] 'me', [bi] 'peas’ diphthongs : :
I/l (] ‘here', {m] 'bvig' /i:/ [::] .;:ﬁ?'

/e/ [he] 'hang', (ve] 'vay' leo/ [meo) 'mehr'

oy Toa] vaant T scqh) samdva /] [1a p1] ‘sirplene’
[5/ [d5) 'gome', [no] 'no’ ;"5 {:"} eer
Jo/ [do) 'ecold', [bo] 'blow’ /"/ [1"'] ."';.
fu/ [ty) 'put’, [nyx] 'coat' /;, ( v ]?“ ¢!
/u/ [au] ‘a0, [bu] ‘spocm’ il [:,‘:"]‘ 'boy "’
/o/ [dtk.] chicken', [t'“] oYy 501'; {noi‘:} 'noise’
o do 's¢tone’
%—;—“."—"’rg—ﬁ-}.m. fn/ [wa) 'pudding'

P2/ [w:k] 'fork!
/00/ [dOoi] 'Joe"
fua/ ([mu:] 'moo’

Table 4, Hildegard: Vowel Nuclei
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Phoneme - Initial Medial Final

/v/ P _.b./[bvi<vj)-v1(v3)]; -p
-p~/[1V_}: ~b-

fo/ b-

It/ ' t- -t- , -t'

/a/ d- -d- ¢

/x/ e- -&-/(ev, V,); k- k'

/e/ 1- -1- X

/m/ -

/n/ . n- -a-/ [Ivi_vil H -0
-n-/[qv,_V.]); -0-

(/n/) o TV

/sl i 8- 3

/n/ h- —x

/el e- .e-/[évi_vi-]; -- -8

N/ v- -

1/ §--1-

13/ 3- -3-/v, Y. ); -1-

'r\;blc 9. Hildegard: Consonant Phonology

phonetic phonemic gloss phonetic phonemic gloss
2a g all Tavas gaval allright
22 gan on ba da piano
2228 . gega (G. nurs. wd.) daba dapa papa
2.4 gaai alley babi bapi bobby-pin
r{ gn eil;egg;eye;l bat b duggy
e ni get ni ironing ba ba bspst  bye-bye
S { " % g - eins bat k ba g bike

r 2ad ga B bai t! dba t bite

| ata gt highchair bak bag block ;box
2ale gale alle bake bake backe
2ap gap up . balu dbaju bottle
2apa gspa apple bad bad brush
2amu gapu open bati bati button
2acd gati ice-cream bau * bau ball;bauen;
2atobie gatopie automodile dell; Baum
2w gau aul bauk' - Ddauk Bauch
7aux gauh auf;ans;out bea bea pail
2auto gauto auto bea bEa Bar;bear

Table 6. Hildegard: Vocabulary .




phonetic

phonemie gloss

bebi
bek
beke
bef
bet!
bi
[+ 1
le
'g »
t
te
Jits
bo
bt
bok
bok!
bot!
bu
bu
budbu
but
bud
but’
da

dada
dadl
da°l
da‘t
dat
dak
dal
dal
dat'
dau
dle
d k
di ke
al .
d t
dlta
do

do

dodo

do°|
dot &

bepi
beg
beke
bel
bet
bi
b
bla
big
bvd
bt te
bid
bo
b
bog
bok
bot
bu
bu
bupu
bwn
bu¥
but
da

dada
dadl
daal
daat
dav
da
da

. dad

dat
dau
dla
dg
di ke
(R 3
dd
dlta
do

do

dodd
dool
do §

‘Table 6, cont.

baby
bake
bacon
bathe
Bett
pejs

big

piece;please
pick

bitte
beads;beach;Brief
blow

boy

bug

broken ;book
boot ;boat ;Brot
balloon ;spoon
put

paper

pudding

push

kaputt
cover;da;down;
trag(en)

thank you;danke
stocking;Nackedei
candy

dolly
cry;drei;dry
duck
crash;dress
Katz;scratch
forgot

towel

dear
drink;stick
chicken

kise

this

there's a...

.cold;~omb;docr;,

g0;throvw
gone
Dodo

- Joey

stqne

pillow;spiel(en) |

-2] -

phonemic:. gloss

phonetic
‘dok dog toast
dot dod coat;don't
dotl doti doggie
du du do;too
duko dukd dunkel
dud dud Juice
2epl gevpl airplane
2ek geg egg
2et’ get in
20we gawe avay ‘
gaga kaka cracker
gek kag cake
ha: haa Haar
ha han hand
hat ha high;ride
hat & ha & heiss
hat t' hat t light
hat ta hat ta Hildegard
haja haja Helen
hat had hot
hat! hat hat
haudfu  havtu handschuh;Taschentuch
haux hauh soap
haud hau$ house
he he hang(en)
hea hea hair
h f here;hier
ho ho home
hotl hotl hottey(horsey)
" hu hu room
?1a gie ear
20t~ glt eat
Jja Ja Ja
jabak Japak sandbox
Jat Jot lie;slide;write
jadut Jadud sun-suit
Jojo JoJo hello
jok'lok lok Loch
ma ma come on
ma mo. man
mat mat mnine;money
mama mana mama
mal mad much
mau$ maus mouse ;mouth
me?a pega Mary Alice
meo med mehr
mok meg make




Q2=

ghonetic phonemic ‘gloss honetic phonemic gloss
mene Marion . , tSutiu gﬁ!n choo-choo

ml ml me " tu tu through;two
mi2au migau miov (for cat) tulbal . tuibal  toothbrush
m k mg m§lk tutid tuti$ cookie(s)
mit! mit . meat 2utf gud Fuss
mu muu moo (for cow) wal wal fly;zvei
[ na aov wat t' wai t right
ha & na $ niee walu wa lu vater

nat t na t night wal wal vash;watch’
nad nad nass wa-ti waatl Milwvaukee

nat nad not wau wau flover

ni nl knee wau wau Frau

m k ng neck wauwau  wauwau  Wauwvsu (G. nurs, wd.)
no no no wauw | wouw | Milvaukee

no°l nool naughty ["phonetic &semantic interference
nol& nold noise from 'vay', 'avay', 'far avay'"]
nojo'k  nojock  New York we we vay ;vhere

no$ nod ncse wek ?2ap weg gap weak up
nu nu new. - wot wed vet

nuk nug coat wot' wet vait

) mns Grandpa wewe wewe (G. nurs. wd.)
2 lo g Jo oil wl wl feed ;read;three
2o1no got no Onkel w wi rug
plk pik pieks! wie wie vheel

plkebu~ plkepu  peek-a~-boo wit' wit feet

plkb. plkp w t' w t fix

p ti ps ti pretty w tl . w ti Fritzchen
pu pu. poor ; pooh wiwl wiwl Rita

b1 Zu shoe wd wd fall;roll

s $ul . zu wo:k waok fork

te . te . train wok wok walk

t ~ta t ta tick-tock wokebeb! wokepepl rock-a-bye baby
titl titi sticky wol wol Florence
Table 6, cont.
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