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CONSIDERATIONS ON SOME ASPECTS OF THE RELATIONSHIP
BETWEEN INTRINSIC AND EXTRINSIC TIME IN TWO
4-YEAR-OLD-CHILDREN'S AND ONE ADULT'S
SPEECH FOR DURATION IN BRAZILIAN PORTUGUESE

AGLAEL J.A. GAMA-ROSSI
(LIAACC/ LAEL/ DEP. LINGUISTICA/PUC-SP)

RESUMO O trabalho tem como objetivo verificar as dife@hentre duas criancas de idade média de 4
anos e 5 meses e da professora delas na impleraendagparametro acustico de duracdo. Criangcas e
professora sé@o falantes do portugués brasileirg @Pfram gravadas num experimento de repeticdo de
sentengas a partir de modelo fornecido pela pesdoia. A duragdo tem se mostrado o principal parame
acustico na implementacéo do acento lexical no BBa drastica redugcdo dos segmentos acusticos em
posicdo poés-tonica tem sido observada no contammacibnal da fala adulta. Entretanto, a literasugere,

e os dados aqui apresentados vao nessa direcaarigneas abaixo de 6 anos ainda ndo reduzem tais
segmentos como os adultos, principalmente devidpracesso, em curso, de maturacdo neuromotora. Os
dados mostram como as duas criangas aqui estudamgidsmentam o contorno duracional do PB
diferentemente da professora e também com difesesmiae elas, sendo que a questdo é sempre camo lid
com a redugdo dos segmentos acusticos nas posigiieacentuadas, a partir de suas capacidades
neuromotoras quando da gravagdo. Com isso, pOersiseussao a relacdo entre tempo intrinseco (ou da
unidade dindmica adotada na andlise, o gesto latticio) e tempo extrinseco (ou dos relégios n&inda
silaba e do sintagma ou frase entoacional queaijgen com o tempo do gesto articulatério), consitra
para tanto, como as criangas implementam o parardetduragdo no segmento, na palavra e no contorno
duracional da sentenca. E proposto que um reléditnseco no nivel da frase é ajustado antes dgicel
extrinseco no nivel da silaba, sem que seja ne@egsstular um relégio extrinseco no nivel do &acen
lexical, uma vez que as palavras, principalmentdatea da crian¢ca menor aqui estudada, parecem estar
sendo tratadas como frases entoacionais. Tudopmde ser acomodado num modelo dindmico do ritmo
como aguele proposto por Barbosa (2001).

1. INTRODUCTION

The aim of this paper is to discuss some findirggative to the implementation of the
acoustic parameter of duration by two 4-year-olddchn and one adult, speakers of
Brazilian Portuguese (Gama Rossi, 1999), in thet lgf dynamic models of speech
production (Browman and Goldstein, 1989; 1990; Poummins and McAuley, 1995,

Barbosa, 2001). By collating data and some of tlupgsitions of these theoretical
models, we are mainly interested in finding out hohildren acquire or learn to deal
with the relationship between the segmental andgtbeodic sides of speech, or what,
in dynamic models, designates respectively intriasid extrinsic time.



Duration has been considered the main acousticrgdea for implementing lexical
stress in Brazilian Portuguese (Moraes, 1984; Mas&b91; Barbosa, 1996; Gama
Rossi, 1999). Intensity seems to be important tileoagh, due to the difficulties
concerning collection, measurement and normalinatibintensity data, only duration
has been studied in depth. We chose to study 4efdachildren because, at this age,
children have acquired the greatest part of BiaziliPortuguese phonological
distinctions, although sometimes lacking in somiafgaelating to (1) the acquisition of
the liquids, mainly the tap of), which occurs in intervocalic position and, feome
dialects, also in coda position, or (2) the acgoisiof liquids /I/ e ¢/ inside the
consonantal clusters (made up by plosives andtifres). Thus, 4-year-old children
could be compared to adults for the most consohantastic segments in the study of
the acoustic parameter of duration.

2. METHODOLOGY AND BACKGROUND

We ran an experiment in whichcarpusof 17 sentences was produced by the author
and repeated three times by the subjects, two #gldachildren (a child aged 4 years
and 1 month (M) and a child aged 4 years and 9 Insq(if)), who belonged to the same
kindergarten class in a school located in the oftsao Paulo, and their teacher (S).
The three subjects were Sao Paulo born femaleselhsis the author. We decided to
use sentences, instead of words or minimal pasisiéncarrier phrases (Smith, 1994),
because sentences can be considered a minimadfuséinse, more easily repeated by
children, from which many different linguistic amtosodic units (such as longer
syllables, words/phonological words, noun phrastsfational phrases, etc.) (Nespor
and Vogel, 1986) can be detached, to be employé¢ldeiromparison of the subjects.
All the sentences were relative to circus and theye linked to pictures, which
described the content of each sentence. The akitieor the link between sentences and
pictures, so she could elicit each sentence franttiiresponding picture. The aim was
to avoid using the written form of the sentencehe picture, obviously because the
children could not read, and so two different taskading for the adult and repetition
after model for the children, would be proposedtti®es were shuffled before each
presentation, so that sentence order was diffate@ach repetition. The author tried to
produce sentences at a self-comfortable speechwitteut focusing on any word.

The models offered to the subjects for repetiti@revalso recorded and the acoustic
segmental duration of each sentence was measureellabecause we wondered if the
model could be influencing the children’s longeoastic segments or, to put it in other
words, we questioned whether the longer acoustiteatal durations presented in
children’s speech below the age of 6 (Kent and &orb980) could be an artifact of the
model offered to them, in a lower speech rate,esims has been shown in the vast
literature on motherese, the characteristics oftageech directed to children are very
distinctive from those of speech directed to otadults. Eventually, a Duncan test
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comparing all the models offered by the author rgpetition to the three subjects
showed no significant difference between them.

Recordings were made in a silent, though not sowwdproom at the school, and
technicians of a professional audio studio opertdtedequipment.

Duration measurements were made for all the aassiments in each sentence by
using the softwar€€SRE 4.5with base on criteria set on sound waves and dgatm
tracks generated for the digital speech signal.

In the analysis, we considered separately therdiftekinds of acoustic segments (such
as vowelvs. consonant/s. constellation of acoustic segments similar toabj# length
vs. constellation of acoustic segments similar to wierdhth), in their respective stress
positions, since these could stretch out or conspitesir intrinsic duration. Following
the predictions for stress implementation in BiarilPortuguese (Camara, 1969), a
drastic reduction is expected for the acoustic ssgspertaining to the lexical post-
stressed position. A pilot study (Gama-Rossi e Athal 996) showed that 4-year-old
children could not reduce the acoustic segmentsisrposition as adults did. Following
this the acoustic segments of each sentence, porrdsg to vowels, consonants, and
syllables were demarcated for their position in werd: pre-stressed positigrwhich
was divided into 1 and 2, referring to the firstasecond pre-stressed syllables in the
word, since we had 3 and 4-syllable words, in whattess was placed on the
penultimate or the last syllablestressed positign which included the highest
prominence in the sentence, considered by Cam&@0)las the last lexical stress on
the right; andpost-stressed positiowhich mostly included just one syllable but that
could include two syllables, as in words with 3naore syllables, in which stress fell on
the antepenultimate syllable. In the sentence tloeisiic segments which belonged to
the sentence’s first and last syllables, which tente very stretched out (Klatt, 1976,
Fougeron and Keating, 1997), were considered seghafeom those in the pre-stressed
and post-stressed positions, respectively.

We made comparisons between the three pairs oéctsbfjomposed by the author and
one of the three subjects: the child aged 4 yaatslamonth (M), the child aged 4 years
and 9 months (E), and their teacher (S). Insidé @air, subjects and the author were
compared by means of the t test, as to the meahshenstandard deviations of the
differences in duration, by considering each kinfl awoustic segment (vowel,
consonant, syllable) in each stress position (pessed, stressed, post-stressed,
beginning or end of the sentence), inside the sapetition (R1, R2 and R3). The
mean of the differences in duration inside each pais calculated according to the
acoustic segmental duration in the subject’'s spé€bthE or S), minus the acoustic
segmental duration in the author’s speech (withtrobrof the kind of segment, the
stress position occupied by it, and the repetitidrf)e hypothesis to be tested was
whether the mean of the differences in durationldibe statistically equal to zero. If it
could, the subject and the author would have sfiensame time in producing a given
kind of acoustic segment in the same stress pasitio
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3. RESULTS AND DISCUSSION

The Figures la to 1c show, in percentage, the amofutime that each acoustic
segment of the sentencA ‘palhacada d& muita risada (These clowns laugh a lot)
occupies inside it, in each one of the three répat (R1, R2 and R3), for the three
subjects: child M (4 years and 1 month), child Eyéars and 9 months) and their
teacher (subject S).
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Figure la Durational contours of the sentence “A palhacadamuita risada” for the subject M in
percentage of the entire utterance. R1, R2 andeRigjdate each repetition.
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Figure 1b: Durational contours of the sentence “A palhacadamuita risada” for the subject E in
percentage of the entire utterance. R1, R2 andeRigjdate each repetition.

! The canonical phonetic transcription of the sergerfA palhacada da muita risada” is

[apaka'sade'da'miijtexi'zade \]. Note that in child M’s speech the first “A” arnide “p” of “palhacada” in
the first repetition (R1) could not be measuredval as the last “a” of “risada” in the second andhe
third repetitions (R2 and R3, respectively). Alscchild E’s speech, the first “A” could not be megel in
the second repetition (R2) as well as the lasbfdtisada” in the third repetition (R3).
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Teacher S
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Figure 1c Durational contours of the sentence “A palhagd@anuita risada” for the subject S in
percentage of the entire utterance. R1, R2 andeRigjdate each repetition.

As we can see, the adult production is extremefylse, when comparing the three
repetitions of the sentence. The only deviatioreoled on the acoustic segments of the
word “muitd’ (a lot), in the teacher’'s second repetition (Ri2)due to an hesitation
during her production of the /m/ ofriuita’. The lesser regularity among children’s
repetitions of the same sentence may be seenesboding capacity of differentiating,
tuning and mainly coordinating gestures in spedatoyman and Goldstein, 1989),
which is not complete at the age of 4. It is warthing that, although the age difference
between the children is only 5 months, child E sedam be more advanced in
controlling the acoustic segmental duration thaildciM. In what concerns the
coordination or coarticulation of articulatory gasts (Folwer and Saltzman, 1993), we
also observe that in child M's speech this coortithimais still precarious when we
compare each pair (child M- author, child E-authiegcher S-author) by using the
means and the standard deviations of the diffeseimcduration for vowels, consonants,
syllables and 2, 3, and 4-syllable words.
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Figure 2a: Mean differences in duration (in milliseconds) $@wels, consonants and syllables, in all stress
positions, for the pair child M-author.
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Figure 2b: Mean differences in duration (in milliseconds) f@wels, consonants and syllables, in all stress
positions, for the pair child E-author.
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Figure 2c. Mean differences in duration (in milliseconds) $@wels, consonants and syllables, in all stress
positions, for the pair teacher S-author.

In the Figures 2a to 2c, for each pair, the baosvsihe mean differences in duration for
the acoustic segments (corresponding to vowelssar@ants and syllables), in the
different stress positions inside the word andhia last syllable of the sentence. The
Figures 2a to 2c also consider the acoustic segnpentaining only to the non-stressed
positions (pre-stressed 1, 2 and post-stressediqesaltogether), since it is expected
that acoustic segments in those positions mustdheced, because it is known that they
constitute reference points to the rhythm (Frai$9&4, Barbosa and Bailly, 1994). We
were interested in observing how the pairs chiladthor, child E-author and teacher
S-author would differ at non-stressed positionsgesias we had seen before (Gama-
Rossi and Albano, 1996), the acoustic segmentagiglg to those positions were not
reduced in the 4-year-old children’s speech asiit adult speech. Note that the cluster
of each kind of acoustic segment in all stresstjprs is also presented as the last
position in the Figures 2a to 2c.

In the Figure 2a referring to the pair child M-authwe can see that the bars go up in
the positive direction, which means that the mefithe differences in duration of
acoustic segments was longer in the child M’s spélean in the author’s speech for all
kinds of acoustic segments and in all stress posit{(exception made for the acoustic
segments in the last syllable of the sentence anthé last syllable itself, which are
consistently stretched out in the author's speedidé the three pairs). Obviously,
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longer acoustic durations in child M’'s speech waleo observed for the acoustic
segments at non-stressed positions (pre-stressedahd post-stressed positions) and
for the cluster of the acoustic segments when tadlss positions were considered
together.

Inside each sentence, syllable duration was caémilas the sum of the acoustic
segments that made it up. Thus, the mean of ttiereiifces in duration for syllables,
inside each pair, is the sum of the mean of thierdifices in duration for vowels and
consonants. When we compare the three pairs piodaaf syllables, we can see that
for the pair made up by the adults, we may assurh@lzer coordination between
articulatory gestures (Browman and Goldstein, 1986ide syllables, mainly for pre-
stressed 1 and post-stressed positions, for whiglmiean of the differences in duration
tends to zero (Table 1, below). The same can loevda@n we observe the cluster of the
syllables that belong to all the non-stressed josittogether.

Table 1 Results of the t test for the means and standaxdations of the differences in duration (in
milliseconds) for syllables for the pair teacheau8hor.

Stress Position Number of| Mean | Standard Deviation t P
Occurrence| inms in ms
First 51 14 28 3,4103 0,0013
Pre-Stress 1 98 -2 20 -1,114 0,2554
Pre-Stress 2 45 -8 15 -3,6663 0,0007
Stressed 172 -32 47 -8,9096 0,0001
Post-Stresseq 112 1 19 0,4571 0,6485
Final 42 -108 59 -11,905 0,0001
Non-Stressed 258 -2 19 -1,8617 0,7478
Cluster
All 523 -19 a7 -9,2735 0,0001

(OThe significance level was previously fixed at 5%.

Table 2 Results of the t test for the means and standaxdations of the differences in duration (in
milliseconds) for vowels for the pair teacher Shaut

Stress Position Number of Mean | Standard Deviation t P
Occurrenceg inms in ms
Pre-Stress 1 99 -7 14 -5,1808 0,0001
Pre-Stress 2 45 -6 12 -3,3222 0,0018
Stressed 175 -26 41 -8,6054 0,0001
Post-Stresseq 113 4 16 2,4556 0,0156
Final 42 -69 33 -13,761 0,0001
Non-Stressed 260 -2 16 -2,4753 0,014
Cluster
All 477 -17 35 -10,703 0,0001

(The significance level was previously fixed at 5%.

It is still worth noting that teacher and authosatjreed significantly in regard to the
implementation of vowel duration in all stress piosis and clusters of stress positions,
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as can be seen in Table 2. However this does ridt thae for syllables, since no
significant differences were found between teacet author for the following stress
positions: pre-stressed 1 (p=0,2554), post-stre§se,6485) (see Table 1), cluster of
non-stressed positions (p=0,7478).

Although this may not be sufficient to conclude favor of a better coordination
between articulatory gestures in adult speech ihahildren’s, the observation of the
standard deviation values for syllables in eadbsstiposition, inside each pair, shows a
lesser value for vowels, consonants and syllab&sniging to the adults to the same
stress position for the children’s speech (TableeBow).

Table 3 Standard deviation values of the differencesuration (in milliseconds) for the acoustic segments
corresponding to Vowels (V), Consonants (C) andaBigs (S) for the pairs child M-author, child Bifzar,
teacher S-author

Standard Deviation Values

Pair Child M-Author| Pair Child E-Author Pair Teacher S-

Author
\% C S \% C S \% C S
First - - 41 - - 28 - - 28
Pre-Stress 1 28 37 45 26 27 38 14 19 20
Pre-Stress 2 33 26 50 25 24 34 12 13 15
Stressed 51 36 64 5% 28 6@ 41 19 07
Post-Stressed 37 34 47 20 32 35 16 20 19
Final 67 62 63 41 45 60 33 51 59

Non-Stressed Cluster 33 33 47 24 29 36 16 19 19
Without First

Non-Stressed Cluster - - 51 - - 35 - - 22
Including First
All 48 41 61 44 33 56 35 28 47

Probably the higher accuracy in coordinating altitary gestures in adult speech can
be observed by noting that the standard deviat@mnes of syllables do not grow
markedly as compared to the values for vowels amms@nants in the same stress
positions, as they do for children.

The facts relative to the way in which the adutted®d here had implemented vowel
duration differences seem to signify that the vomaly be the major acoustic segment
through which stress is reflected, and so the d@mosisgment through which individual
and stylistic differences can appear. On the obfaerd, at least in adult speech seen
here, the syllables seem to be related to the aatehich articulatory gestures are
produced, since, according to Barbosa (personahugrication), the fact that there
was no significant difference between the meanhef differences, in duration, for
syllables belonging to pre-stressed 1 (=98, means; standard deviation=20ms, t=-
1,144, p=0,2554) and post-stressed positions (n=1fkan=1ms, standard
deviation=19ms, t=0,4571, p=0,6485) may mean that teacher has repeated the
sentences at the same pace presented by the #uthersuccession of non-stressed
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syllables is considered as a pacemaker. This a#sciith the notion of an abstract
speech rate given by a syllabic oscillator, as psed by Barbosa (2001).

The precarious coproduction (Fowler and Saltzm®93]) of the acoustic segmental
duration in the children’s speech can be observiednwvhole words are considered.
Notice that the values of duration for the pair magh by child E-author are as usual
mid-way between those for the pair made up fordcMtauthor and that for the pair
made up by teacher S-author.

Table 4 Results of t test for the means and standardatlems of the differences in duration (in

milliseconds) corresponding to words in non-firethtence position for the three pairs

Pair Child M-Author
Word extension| Number of Mean Standard t p

occurrence$ inms Deviation
in ms

2 syllables 15 87 84 4,0294 0,0012
3 syllables 12 174 110 5,4834 0,0002
4 syllables 10 213 64 10,576 0,0001

Pair Child E-Author
2 syllables 25 27 75 1,8035 0,0839
3 syllables 20 53 78 3,0218 0,007
4 syllables 17 7 75 0,3669 0,7185

Pair Teacher S-Author
2 syllables 26 -17 36 -2,3307 0,0282
3 syllables 31 -15 46 -1,8094 0,0804
4 syllables 20 -13 41 -1,4453 0,1647

(OThe significance level was previously fixed at 5%.

Although we are using acoustic duration to refethte differences between children’s
and adults’ speech in what concerns the differgatia tuning and coordination of
articulatory gestures (Browman and Goldstein, 198@) know that acoustic duration
and articulatory gestures are only indirectly rdatsince acoustic duration is the output
of the formation and the release of a given coctstn that takes place in the three-
dimensional space of the vocal tract, which aldegatime to occur, the so called
articulatory gesture, a dynamic unit, because & &@ intrinsic time or duration. The
articulatory gesture is itself the input to the rabdf speech production in Articulatory
Phonology (Browman and Goldstein, 1990). Howevarces gesture’s formation and
release can be modeled as critical trajectoriea difst-order mass-spring model, a
higher stiffness (k parameter) of the spring wilbguce a lower displacement of it, as
well as an output of reduced acoustic duration®\{Bran and Goldstein, 1985). So,
hypothetically, we assume that the longer acoustiations observed in child M’s
speech, mainly for the acoustic segments that petonthe non-stressed positions,
could be thought of as a matter of a developingoraator capacity that cannot yet
change the stiffness of the tissues involved imfog and releasing a given constriction
inside the vocal tract. However, we can observe tthe neuromotor capacity of child
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M during the data collection was already interagtivith the linguistic knowledge of a

competent Brazilian Portuguese hearer. When weidensll the different stress

positions for vowel, in the pair made up by childauthor, the lesser mean of the
differences in duration was met for the stressesitipn, as can be seen in Table 5,
below.

Table 5 Results of the t test for the means and the srahdeviations of the differences in duration (in
milliseconds) for vowels for the pair child M-autho

Stress Position Number of | Mean Standard t p
Occurrenceg inms Deviation
in ms
Pre-Stress 1 94 30 28 10,32 0,0001
Pre-Stress 2 44 36 33 7,2181 0,0001
Stressed 158 10 51 2,558 0,0115
Post-Stressed 85 44 37 10,784 0,0001
Final 17 -63 67 -3,8484 0,0014
Non-Stressed 226 36 33 16,229 0,0001
Cluster
All 401 22 48 9,0601 0,0001

(OThe significance level was previously fixed at 5%.

Since the author shows higher means in the difeeran duration for the stressed
vowels in the pairs made up by child E (n= 173, meed6bms, standard
deviation=55ms, t=-3,775, p=0,0002) and the tea¢hel75, mean=-26ms, standard
deviation=41ms, t=-8,6054, p=0,0001), we can se¢ then in the position of not
being able to produce reduced non-stressed acaggioents, child M had very much
stretched the vowel corresponding to lexical stfedsch in the analysis here includes
the higher prominence of the sentence) and, ingdthiis, she created peaks of stress,
probably offering the listener a duration contouoren similar to that of Brazilian
Portuguese (as can be seen in Figure 1a). Of cotiveerelationship between the
stiffness of the spring (an abstract oscillatiod #s implementation through the mass-
spring equation, proposed by Browman and Goldsi€i0) and the supposed stiffness
of the tissues involved in forming and releasing aonstriction inside the vocal tract
are very different things, which do not have, as geneurological model that can put
them together.

Gesture stiffness (k parameter) in Articulatory R#logy can also be changed by the
intervention of the rhythmic tier (Browman and Gaikln, 1990), which is put above
the gestural score (the score of the gesturesctivapose a given lexical item) and
works like an extrinsic clock, thus changing theinsic time of the constellations of
gestures corresponding to a syllable. Accordinglye can theorize that the
constellations of gestures under primary strese lzalower stiffness than those under
secondary stress (or belonging to non-stressedigros), since gestures with a lower
stiffness can be more stretched out than thoseanlitigher stiffness. Thus, the gestures
under primary stress will present a longer duratiothe acoustic output. So, it can be
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assumed that the only extrinsic clock proposed kyjcélatory Phonology (Browman
and Goldstein, 1990) refers to the syllabic lewhce it is defined by the vowels’
onsets.

In a model for Brazilian Portuguese rhythm, Barb(@01) has recently proposed two
coupled adaptive oscillators (Port, Cummins ands&asl995), defined by Port et al.
(op. cit.) as extrinsic clocks that can adjust thieéquency of oscillation to the
frequency of the input and that present some toterdo input variation, since they can
adapt to it in just a few input cycles. Adaptiveitiators can be distributed among the
different levels of speech production and perceptibhus, in Barbosa’'s model, two
coupled adaptive oscillators interact with the gestscore, one for the phrasal stress
and the other for the syllable-sized units, theetatontrolling the speech rate. Now we
would like to evaluate Articulatory Phonology andarBosa’'s proposals for the
interaction between the extrinsic and the intringiee with base on the two 4-year-old
children’s speech data presented here.

The data presented above make it difficult to sddkut an extrinsic clock at the syllable
level since, as we saw - to a greater degree it Mis speech and lesser to child E's
speech - these two children seem not to have totesti this extrinsic clock or an
adaptive oscillator at the syllable level. The oemsfor this assumption are that, in the
children’s speech, the syllable and also the wanditibn may vary highly, depending
on the number of the acoustic segments they postkesefore, based on the data of
children M’s and E’s speech, we can assume thakaimsic clock at the syllable level
is not constituted before the age of 4. Howeverséhchildren are in fact implementing
the Brazilian Portuguese durational contour, usimginly a stress for words or for
phrases, a fact that can be observed in Barbosajsogal of an extrinsic clock or
adaptive oscillator at the phrasal level.
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Figure 3a Means and standard deviations (in millisecondshe models (three repetitions) offered by the
author to child M’s repetitions of the syllablestite sentence “A palhagada da muita risada” (Thiesens
laugh a lot)
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Figure 3b: Means and standard deviations (in millisecondshdd M'’s three repetitions of the syllables in
the sentence “A palhacada da muita risada” (Thiesens laugh a lot)

In examining the above durational contours, madeofuthe means and the standard
deviations for syllable duration values, both chdted for the three repetitions of the
sentence “A palhacada da muita risada” (These ddamgh a lot), and considering
child M's speech and the models offered to her,cam observe that a word stress
seems to be at work on child M’s speech, since peak be seen on palhaCAdaA,
muiTA (notice that here “TA” is actually the podtessed syllable) and riSAda,
although the last lexical stress on the right, i®&#\da, presents a mean duration higher
than the others, which could indicate that the dch# making there the higher
prominence of the sentence or putting focus ondisA
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2 Capital letters are marking the stressed syllable.
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Figure 3c. Means and standard deviations (in millisecondghe models (three repetitions) offered by the
author to child E's repetitions of the syllablestire sentence “A palhacada da muita risada” (Thiesens
laugh a lot)
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A pa lha ca da da mui ta ri sa d(a)

Figure 3d: Means and standard deviations (in millisecondshdd E'’s three repetitions of the syllables in
the sentence “A palhacada da muita risada” (Thiesens laugh a lot)

In child E’s speech, as we can see in the graplketo phrasal stress seems to be at
work, since the mean duration of the stressedidgll&CA” (or [sa] de “palhaCAda”)
and the mean duration of the last stressed sylt&#é (or [za] in “riSAda”) are almost
at the same level (even though the mean of “CA&]j[$s a little higher, probably
through the influence of the unvoiced fricativesalits larger standard deviation may
mean less accuracy in the production of the alvddlzative). So, it seems that child E
has divided the sentence in at least two phraseganational phrases: “A palhacada”
(noun phrase) “da muita risada” (verbal phraseytHeumore, because of the higher
mean duration of the post-stressed syllable “t&])Jof “muita” (a lot), we could also
wonder whether a third intonational phrase would‘dé muiTA” (actually the verb
“da” + the adverb “muita” pertaining to the nextvadbial phrase: AvP[muita risada]),
since it forms a rising, but lower, durational acont between the two major stresses on
“palhaCAda” and “riSAda”. The higher mean duratiobserved in the post-stressed
syllable “ta” (muita), in both children’s duratidneontour, seems to indicate that they
introduced a pause between “muita” and “risadagbpbly focusing on “muita” (a
lot)because of its semantic content. The last sidlacoustic segments of “muita” may
have been stretched out. Thus, to explain the afatzese two children’s acquisition of
the implementation of the duration acoustic paramiet Brazilian Portuguese, it seems
necessary to propose an oscillator to the phrasel,las Barbosa (2001) has done.
Actually we could assume that this oscillator igj@ced before that for the syllable
level, which probably requires, as seen in the tgolil data, a higher accuracy of the
segmental duration. This can be again observeldeif-igures 3e and 3f for the adults’
productions of the same sentence, seen below.
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A pa lha ca da da mui ta ri sa da

Figure 3e Means and standard deviations (in millisecond€he models (three repetitions) offered by the
author to teacher S's repetitions for the syllaméshe sentence “A palhagada da muita risada” §&€he
clowns laugh a lot)
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Figure 3f: Means and standard deviations (in millisecondis¢acher S’s three repetitions of the syllables in
the sentence “A palhagada d& muita risada” (Thiesens laugh a lot)

In the Figures 3e and 3f, referring to the adytgduction, we can see a contour on the
verbal phrase “da4 muita risada” with ascending peek stress, on “DA” (verb)
“MUIta” (adverb) and “riSAda” (noun) respectivelthe latter being (“SA”or [za] in
“risada”) the higher peak on the durational contsentence for both adults. We can
also observe that teacher S may have focused omwdhe “muita”, because of the
higher standard deviation presented by the possstd syllable “ta” in her speech,
when compared to the author’s speech. Howevegrdiftly from the children, she did
not stress “ta” more than “MUI”, the canonical ssed syllable on the word “MUlta”.
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4. CONCLUSION

One might question whether it is necessary to ptepose an adaptive oscillator at the
word level. It does not seem to be necessarylyfinstcause Barbosa (2001) has already
shown that two coupled adaptive oscillators, on¢hatphrasal and the other at the
syllable level, can afford emerging pauses ancifices in speech rate, and secondly
because we can also assume that child M, at treogiolevel, may be treating words
as phrases (or phonological words as intonatiohedses) (Nespor and Vogel, 1986),
mainly because of her difficulty in reducing nonessed elements in speech, which
leads her to constitute more peaks of stress.

In conclusion, the data here presented has showrdhgear-old children, speakers of
Brazilian Portuguese, can create, in accordande tvir neuromotor possibilities, the
differences of the Brazilian Portuguese duratiar@itour, when they implement the
acoustic durational parameter. In what concerns ridationship between intrinsic
(articulatory gesture) and extrinsic time, it searasessary to propose, for the children
studied here, an adaptive oscillator or an exwimddck mainly at the phrasal level,
which sustains Barbosa’s proposal (2001).
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