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Abstract

In this paper, we observe the productions of seven monolingual Portuguese
children in order to account for the acquisition of Onset clusters in European
Portuguese. The results will be compared with results from other languages,
with a specific reference to the acquisition of Dutch. Although similar initial
stages between the two groups of children were found, the final stages reveal
significant differences. Our analysis will then focus on the dissimilarities ex-
hibited by the Portuguese children, with special reference to the vowel epenthe-
sis strategy, which is frequently attested in Portuguese children’s productions,
although infrequent in the data reported in previous studies of phonological
acquisition.

1. Introduction

The research on the acquisition of syllable structure in the last decade has
been mainly concerned with (i) identifying the order of acquisition of syl-
labic constituents, (ii) defining relations between syllabic constituency and seg-
mental emergence and (iii) testing the adequacy of formal linguistic tools for
building developmental scales that are able to account for children’s behaviour
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(cf. Fikkert 1994, Demuth 1995, Fee 1995, Lle6 and Prinz 1996, Miranda 1996,
Stemberger 1996, Barlow 1997, Freitas 1997, Goad 1997, Fikkert and Freitas
1998, Grijzenhout and Joppen 1998, Mezzomo 1999, Rose 2000, among many
others). In this paper, and following the goals mentioned above, we examine
monolingual Portuguese children’s productions in order to account for their
acquisition path of target Onset clusters.

We will observe that, at the initial stage of production, Portuguese children
tend to reduce Onset clusters to a single skeletal position, as attested in the
acquisition of other target systems. However, unlike children acquiring other
languages, Portuguese children exhibit different intermediate strategies before
they reach the target form. We will therefore specifically focus on describing
and accounting for the different behaviour attested in Portuguese children’s
productions of target Onset clusters.

The study of Onset clusters in the acquisition of European Portuguese (EP)
will allow us to explore the interaction between segments and syllabic con-
stituents and to discuss the relations between adjacent phonological levels in
acquisition. The issue of segmental and syllabic contraints’ interaction in the
path of acquisition is part of a larger topic concerning the identification of
both orders of emergence and types of relations between different structures
in the grammar. Since a theory of acquisition has to be able to make predic-
tions on the order of emergence of linguistic structures, the question concern-
ing the relations between segmental material and syllabic constituency in the
child’s system is whether (i) the acquisition of syllabic constituents constrains
the segmental emergence (a ‘top-down’ model) or (ii) the emergence of seg-
ments constrains the development of syllable structure (a ‘bottom-up’ model).
In Sections 5 and 6, we will discuss this topic based on the Portuguese chil-
dren’s data.

The ‘Onset-Rhyme’ approach within Syllable Theory provides us with the
tools for data description and analysis in this paper (Fudge 1969, Selkirk 1982,
McCarthy and Prince 1986, among others).

2. The problem

From the set of possible syllabic constituent shapes considered within the ‘On-
set-Rhyme’ approach (Onset, Rhyme, Nucleus and Coda, all with branching
and non-branching shapes), previous research has argued that the branching
Onset is the last one to become stable in the path of acquisition (Fikkert 1994,
Fee 1995, Lle6 and Prinz 1996, Freitas 1997, among others). The contrast be-
tween the production strategies used by Portuguese children and the ones men-
tioned in the literature raises a number of questions that we will explore in this

paper.
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The initial question is a general one concerning the way Portuguese children
acquire target branching Onsets. Assuming that children’s productions go from
simple to more complex linguistic structures, the initial hypothesis is that non-
branching Onsets will become available before branching ones. Moreover, if
branching Onsets are not yet available in the child’s system, the output of a
target branching Onset will be a non-branching Onset. As demonstrated below
(cf. Section 5), this hypothesis is confirmed by data from the acquisition of EP
and matches similar results from Dutch (Fikkert 1994), Spanish (Lle6 and Prinz
1996), German (Lle6é and Prinz 1996, Grijzenhout and Joppen 1998 and in
press), English (Gnanadesikan 1995, Barlow 1997) and Canadian French (Rose
2000), among others. For example, in EP a target word like prato [ pratu] ‘dish’
is initially produced with cluster reduction (prato ['pratu] becomes ['patu]) and
only later does the target form ['pratu] emerge, with the production of the target
branching Onset.

However, between the productions ['patu] and ['pratu], we find intermediate
productions that have not been attested in the acquisition of other languages. It
has been reported in the literature (cf. Bernhardt and Stemberger 1998) that the
presence of an epenthetic vowel between the two members of an Onset cluster
(prato ['pratu] becomes [pi'ratu]) is a possible but rare repair strategy in the
acquisition of branching Onsets. This behaviour, therefore, is never included in
developmental scales due to its low frequency in children’s productions.

If vowel epenthesis is frequent ([pi'ratu]) in the acquisition of a specific lan-
guage, one could argue that this strategy works as an intermediate stage be-
tween cluster reduction (['patu]) and full production of the branching Onset
(['pratu]). This strategy would then make the production of Onset clusters an
easier task. It seems plausible to assume that both ['patu] and [pi'ratu] are out-
puts of a stage where only CV is allowed, i.e., the non-branching Onset is the
only available structure and all target branching Onsets have to match the non-
branching format. As we will see in Section 5.2, this hypothesis is inadequate
for two reasons: (i) it cannot explain how children move from cluster reduc-
tion (['patu]) to vowel epenthesis ([pi'ratu]); (ii) in the acquisition of EP, the
form ['pratu] co-occurs with and precedes the form [pi'ratu]. The acquisition
of branching Onsets in EP exhibits the following problematic U-shape devel-
opment, exemplified with the production of the target word prato ['pratu]:

(D a. ['patu]
b. ['pratu]
c. [pi'ratu]/['pratu]
d. ['pratu]

In Sections 4 and 5, we will explore the apparent retreat exhibited by the Por-
tuguese children observed, represented in the sequence (b)-(c)-(d) in (1).
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3. Data collection

The corpus considered for analysis contains longitudinal cross-sectional data
from 7 monolingual Portuguese children aged 0;10 to 3;07. The children have
been videotaped monthly for 1 year (one of the children has been videotaped
for 2 years). The sessions took place in the children’s home, with the mother
and the researcher present, and the sessions lasted between 30 to 60 minutes.
The database format used to analyse the children’s productions is the CHILD-
PHON wordbase, an application of the 4th Dimension software for Macintosh,
developed at the Max Planck Institut for Psycholinguistics — Nijmegen — and
first used in Levelt (1994) and Fikkert (1994). The database for EP contains
18 654 spontaneous utterances. For this paper, we examined all utterances con-
taining target words with branching Onsets.

4. The target system

Portuguese children are faced with both non-branching and branching Onsets
in their target system (Mateus and d’ Andrade 2000):

2) Types of Onsets in EP

a. Non-branching Onsets
(i)  Simple Onset
bola ['bole] ‘ball’
Jala ['fale] ‘speak’
(i) Empty Onsets
_asa [‘aze] ‘wing’
_erva ['ecve]  ‘herb’
b.  Branching Onsets
bruxa  ['brufe] ‘witch’
clube ['klubi]  ‘club’
[rito [fritu]  ‘fried’
flor ['flor] ‘flower’

The structures presented in (2a) involve the projection of one skeletal position
(see (3a) and (3b)); the structure in (2b) projects two skeletal positions (see

(3o)):
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3) Representation of types of Onsets

a.  Simple Onset
o

Onset Rhyme
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|
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b.  Empty Onset
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@

c. Branching Onset

c
Onset Rhyme

P

¢ G

The simple Onset associates with any consonant in EP (plosive [p, b, t, d, k, g],
fricative [f, v, s, z, [, 3], nasal [m, n, n] or liquid [1, \]); the branching Onset is
composed of a sequence of an obstruent followed by a liquid:?

2. Other clusters in EP are analized as sequences of two simple Onsets, the first one being
the Onset of a syllable with an empty Nucleus, obligatorily associated with the vowel [i] in
Brasilian Portuguese (a[fit]a) and occasionally associated with the vowel [i] in EP (a[fit]a)
(Mateus and d’ Andrade 2000):

(i) Plosive + Nasal a[dmlirar ‘to admire’
Plosive + Fricative [pslicologia ‘psycology’

(i) Plosive + Plosive o[bt]er ‘to obtain’
Fricative + Plosive a[ft]a ‘ulcer’
Nasal + Nasal a[mn]ésia ‘amnesia’

Notice that these types of targets are scarce in our database — 36 productions of 6 target words
in a database with 18,654 utterances (see Freitas 1997).
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4) Branching Onsets in EP
Plosive + alveolar flap /t/

[pr]ato ‘dish’
[br]ilho ‘shine’
[tr]ago ‘bring (1st sg)’
[dr]oga ‘drugs’
[kr]avo ‘carnation’
[gr]ito ‘scream’
Plosive + Alveolar lateral /1/
[pl]ano ‘plan’
[bl]usa ‘blouse’
a[tl]eta ‘atlete’
[kl]aro ‘light’
[gl]6ria ‘glory’
Fricative + Alveolar flap /t/
[fr]ito “fried’
li[vr]o ‘book’
Fricative + Alveolar lateral /1/
[filor ‘flower’

5. The acquisition of branching Onsets
5.1. Data description

The first remark is that lexical targets with branching Onsets are absent in Por-
tuguese children’s early productions:

5) Sessions with no lexical targets containing plosive+liquid branching
Onsets
Subjects Session Age
Jodo Ito XIV 0;10.2 to 1;10.8
Inés ItoV 0;11.14 to 1;04.9

Marta I'to III 1;02.00 to 1;04.8
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(6) Sessions with no lexical targets containing fricative+liquid branching
Onsets
Subjects Session Age
Joao Ito XX 0;10.2 to 2;4.30
Inés [toV 0;11.14 to 1;4.9
Marta TtolIl 1;2.00 to 1;3.8

At first, words with branching Onsets are not possible targets, and we consider
this the first developmental stage in the acquisition of Onsets. This behaviour
is also attested for the acquisition of Dutch (as we will see in Section 5.2.).
This has been classified in the literature as a selection strategy® and may illus-
trate that, by this time, constraints related to the syllable structure prevent the
child from processing branching Onsets because this syllabic format is not yet
available in the child’s system.

When target lexical items with branching Onsets first appear, the most fre-
quent repair strategy used by Portuguese children is cluster reduction (73 % of
target words with Onset clusters were produced with cluster reduction), where
the left-edge consonant of the cluster is preserved and the right-edge one is
deleted (C,C, — C,0):

7 Cluster reduction in EP (C,C, — C,0)

creme ['kremi/ — ['ke] Inés (1;5.11) ‘cream’

abre ['abri/ — ['abi] Inés (1;8.2) ‘open (Imperative)
praia ['praje/ — ['paje] Inés (1;10.29) ‘beach’

triciclo /tri'sikle/  — [ti'kiko] Inés (1;10.29) ‘bicycle’

ladrar Nle'drar/  — ['dal] Marta (1;5.17) ‘to bark’

grande /'gradi/ — ['gB:di] Marta (1;11.10)  ‘big’

letras ['letref/ — [etef]] Marta(1;11.10)  ‘letter’

abre ['abri/ — ['abi]  Joaoll (2;0.19) ‘open (Imperative)
quatro ['kwatru/  — ['atu]  Jodoll (2;1.23) ‘four’

brago ['brasu/ — ['bafu] Jodoll (2;4.30) ‘arm’

abri le'bri/ — [ebi] Raquel (2;7.8) ‘open (1st sg. Past)
branco I'brgku/  — ['bku] Raquel (2;10.8)  ‘white’

prédio I'predju/  — ['pedu] Raquel (2;10.8)  ‘building’

This behaviour matches acquisition data from other languages:

3. For the definition of the concept of selection strategy, see Ferguson and Farwell (1975) and

Stoel-Gammon and Cooper (1984).
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®) Cluster reduction in the acquisition of other languages (C,C, — C,0)
a.  Dutch (Fikkert 1994)
trein /trein/ —  [ted] Leon (1;10)

klok /klok/ —  [koik] Tom (1;5)
b.  German (Grijzenhout and Joppen in press)
brot /broit/ —  [bo:] Naomi (1;4)
frau [frau/ —  [bau] Naomi (1;6)
c. English (Gnanadesikan 1995)
please  Ipliiz/  —  [piz] Gitanjali (2;3-2;9)
clean /kliim/ —  [kin] Gitanjali (2;3-2;9)
d.  Spanish (Lle6 1990)
truita /trujts/  —  [tutja]  Laura (3;10)
bicicleta /bisikleta/— [beka]  Laura (2;3)
e. Canadian French (Rose 2000)
clé /kle/ —  [ke] Théo(2;4)
fleur Mees/ —  [Peer] Clara (1;7)

A different repair strategy that is not attested in other languages occurs si-
multaneously in Portuguese children’s productions, i.e., both consonants of the
cluster are deleted (C,C, — @@)*. This was attested in 9 % of the target words
with Onset clusters produced by the Portuguese children observed:

(&) Empty Onsets replace branching Onsets

bicicleta /bisi'klete/ — [pisi'ete] Luis (1;11.20) ‘bicycle’
bicicleta /bisi'klete/  — [pisi'ete] Luis (2;0.27) ‘bicycle’
flor ['flor/ — ['oli] Inés (1;9.19) ‘flower’
grande /'gradi/ —  ['Byi] JodolIl (2;2.28)  ‘big’

bruxa /'brufe/ — ['tge] Jodoll (2;2.28) ‘witch’
bicicleta /bisi'klete/ —  ['ete] Jodoll (2;4.30) ‘bicycle’
Pedro ['pedru/ — ['peu] Joaoll (2;4.30) ‘Peter’
obrigada /obri'gade/ — [i'ade]  Jodoll (2;4.30)  ‘thank you’
fotografia [futugre'fia/ — [ftue'fie] Raquel (2;10.08) ‘picture’

Another repair strategy attested for Dutch children is cluster reduction to the
right-edge member (Fikkert 1994). This strategy, however, is infrequent in the
Portuguese children productions observed (2 % of the target words with Onset
clusters produced by the children):

4. The presence of empty Onsets from the beginning of production in the Portuguese children
observed and the use of this structure as a default one for dealing with problematic target
Onsets have been treated in Freitas 1996 and 1997 and in Costa and Freitas 1998 and 1999.
The fact that the use of empty Onsets by Portuguese children might be due to characteristics
of the target prosodic system, as one of the reviewers suggested, is now under investigation,
in collaboration with my colleagues M. Vigario and S. Frota.
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(10) Cluster reduction with deletion of the left-edge consonant
(C1C2 i @Cz)
bicicleta /bisi’klete/ —
flores ['florif/ —

[bsilete]
['lolif]

Lufs (2;2.27)
Marta (1;7.17)

‘bicycle’
‘flowers’

Before branching Onsets become stable in EP, another repair strategy emerges
in the Portuguese children’s data: vowel epenthesis between the two members
of the cluster (C,C,V — C,VC,V), usually [i] but also [e]. Notice that the use
of this strategy is not attested or scarce in the acquisition of other languages
(Fikkert 1994, Gnanadesikan 1995, Lle6 and Prinz 1996, Barlow 1997, Bern-
hardt and Stemberger 1998, Rose 2000, Goad and Rose in press, Demuth p.c.).
However, this strategy is used in 16 % of the target words with Onset clusters
produced by the Portuguese children observed, rising up to 32 % in Luis and to
29 % in Laura, the children exhibiting strategies other than cluster reduction:

(11) Vowel epenthesis in the acquisition of EP branching Onsets
grande ['gredi/ —  [ki'redi] Luis (2;5.27)  ‘big’
monstro ['md[tru/ —  ['mdftiru] Luis (2;2.27)  ‘monster’
pedra ['pedre/ —  ['pedire] Luis (2;5.7) ‘rock’
fralda ['fratde/ —  [fi'rawde] Luis (2;6.26)  ‘diaper’
flores [florif/ —  [filojf] Luis (2;9.21)  ‘flowers’
prenda ['préde/ —  [pi'rédi] Laura (2;2.30) ‘gift’
branco ['breku/ —  [bi'reiku] Laura (2;2.30) ‘white’
livro ['liveu/ — [liviru] Laura (2;8.23) ‘book’
bicicletas /bisi'klete[/ — [bisiki'letef] Laura (2;11.4) ‘bicycles’
bicicletas /bisi'klete[/ — [bisiki'letef] Laura (3;1.6) ‘bicycles’
bicicleta /bisi'’klete/ ~ — [bisiki'lete] Pedro (3;5.18) ‘bicycle’
cobra ['kobre/ —  ['kobire] Pedro (3;5.18) ‘snake’

Although the use of this strategy precedes the final stage of the acquisition
of branching Onsets in EP, the use of vowel epenthesis does not occur in an
isolated fashion: vowel epenthesis and the production of the target cluster co-
occur in the data observed:

(12) Co-occurrence of C,C,V and C,VC,V

Luis

cabra /'kabre/ — ['kabire] (2;5.7)  ‘goat’
cabra /'kabre/ — ['kwabre] (2;5.7) ‘goat’
cobra /'kobre/ — ['kobre] (2;5.27) ‘snake’
zebra /'zebre/ — ['sepire] (2:5.27) ‘zebra’
depressa  [/di'prese/ — ['preife] (2;8.16) ‘fast’
depressa  [di'prese/ — [pi'rese] (2;8.16) ‘fast’
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principe  ['prisipi/  —
principe  ['prisip/  —
bruxa /'brufe/ —
bruxa /'brufe/ —
Laura

fiambre /fi'ebri/ —
comprado /kd'pradu/ —
livro [iveu/ —
letra /letre/ —
flores [florif/ —
grande ['gredi/ —
livros /Miveu/ —
livros [Miveu/ —
livro [Mivru/ —
zebras /'zebref/  —

[pirisp]
['prizspi]
[bi'rufe]
['brufe]

[fi'bri]
[kdpi'radu]
[Tliveu]
[letire]
[fi'lors]
['gredi]
['liveuf]
[liviru]
[liviru]

['zepref]

(2:11.2)
(2:11.2)
(2:11.2)
(2:11.2)

(2:3.20)
(2:3.20)
(2:4.30)
(2:4.30)
(2:7.16)
(2:7.16)
(2:8.23)
(2:8.23)
(2:11.4)
(2:11.4)

“prince’
‘prince’
‘witch’
‘witch’

‘ham’

‘to buy (Past P.)’
‘book’

‘letter’

‘flowers’

“big’

‘book’

‘books’

‘book’

‘zebras’

An unexpected pattern seen in Portuguese children’s data is that productions
with a C,C,V format may precede productions with a C, VC,V format:

(13) C,C,V preceding C,VC,V

Luis

zebra /'zebre/ —
praia ['praje/ —
grandes  ['gredif/  —
grande /'gredi/ —
branca /"breke/ —
bruxa /'brufe/ —
Laura

flores [florif/ —
branco /breku/ —
fiambre /fi'ebri/ —
flores /florif/ —
branca /'breke/ —
mais

fiambre [majf fi'ebri/—

['zeble]
['praje]
['krets]
[ki'redi]
[bi'reke]
[bi'tufe]

['flors]
['breku]
[fi'gbri]
[fi'lors]
[bi'reke]

(1;11.20) ‘zebra’

(2:2.0)

(2:2.27)
(2:5.27)
(2:11.2)
(2:11.2)

(2:2.30)
(2:3.20)
(2:3.20)
(2:7.16)
(2:7.16)

[majfi'gbirli] (3;3.10)

‘beach’
‘big (pl)’
“big’
‘white’
‘witch’

‘flowers’
‘white’
‘ham’
‘flowers’
‘white’

‘more ham’

Apparently, the children exhibit a retreat in development before they reach the
target grammar: (1) the cluster reduction strategies are used followed by (2)
faithful productions of the target cluster, which are followed by (3) the co-
occurrence of vowel epenthesis and target clusters, and (4) the process ends
with the exclusive production of the target cluster, according to the adult sys-
tem. This U-shape development, already mentioned in Section 2, is exemplified
in Table 1 and will be discussed in Section 5.2; Table 1 presents percentages
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Table 1. The emergence of Onset clusters in Luis

Age (Luis) Strategies for the acquisition of Onset clusters
GGV (%) C,VG,V (%) Cluster reduction (%)
1;,9.29 0 0 100
1;11.20 0 0 100
2:0.27 17 0 83
2:2.0 50 0 50
2:2.27 26 32 42
2:4.4 33 67 0

Table 2. Portuguese children’s situation by the end of data collection

Subject End of data collection Situation
Jodo 2:8.27 non stable
Inés 1;10.29 non stable
Marta 2:2.17 non stable
Luis 2;11.2 stable
Raquel 2;10.08 non stable
Laura 3;3.10 stable
Pedro 3;7.24 non stable

concerning of different realizations of target Onset clusters by Luis: (i) col-
umn ‘C,C,V’ refers to faithful productions of the target cluster; (ii) column
‘C,VC,V’ contains information about vowel epenthesis; (iii) the ‘Cluster re-
duction’ column refers to reduction to the left-edge or right-edge member and
productions of an empty Onset.

As illustrated in Table 1, Luis initially produces target Onset clusters by
exclusively using cluster reduction strategies (see information at 1;9.29 and
1;11.20); afterwards he apparently starts producing target-like Onset clusters
(see 2;0.27 and 2;2.0) before he uses simultaneously vowel epenthesis and
target-like clusters (see 2;2.27 and 2;4.4).

As a final remark, notice that the acquisition of branching Onsets in EP is
a long process in the child’s development, this syllabic structure being the last
one to become stable in production (Table 2).

The summary in Table 2 suggests that age is not a reliable cue for measuring
linguistic development. Considering the oldest children observed (Laura and
Pedro), at the age of 3;3.10, Laura already shows a stable behaviour for target
Onset clusters while, at 3;7.24, Pedro still uses cluster reduction exclusively:



38 M. Jodo Freitas

(14) Laura
branco /'brku/ — ['bréku] (3;3.10) “white’
cruz [keuf/ — [kruf] (3;3.10) ‘cross’
abrir /e'brir/ — [e'brir] (3;3.10) ‘to open’
Pedro
branco /'breku/ — ['beku] (3;7.24) ‘white’
comprar  [ko'prar/ — [kii'par] (3;7.24) ‘to buy’
grande ['gradi/ — ['gidi] (3;7.24) ‘big’

5.2.  Data analysis

Fikkert (1994) observes the following stages for the acquisition of branching
Onsets based on data from Dutch children:

(15) Acquisition of branching Onsets in Dutch (Fikkert 1994)

Stage 0: The branching Onset is not represented in the set of target
lexical items selected by the child (use of the selection strat-
egy)

Stage 1: The branching Onset is reduced to its left-edge member
(C,C,->C,9)
klok /klok/ — [ko:k] Tom (1;5.28)

Stage 2: The branching Onset is reduced to its right-edge member
(C,C,->0C,)
klap /kKlap/ — [lap] Leonie (1;11.15)

Stage 3: The branching Onset is produced according to the target
system (C,C,)
trein /trein/ — [trein] Elke (2;3.27)

The data described in Section 5.1 illustrate that Portuguese children behave
like Dutch children in the first two stages: (i) at an initial stage, they all avoid
target lexical items with branching Onsets (see (5) and (6)); (ii) imediately
afterwards, they all use cluster reduction to the left-edge member of the cluster
(C,C, — C,9) (see data in (7)).

However, the following facts show that the strategies used by Portuguese
children in the next stages of branching Onset acquisition differ from those
described for Dutch children: (i) cluster reduction to the right-edge member of
the cluster is rare (C,C, — @C,); (ii) the use of an empty Onset to replace the
cluster is not attested in the Dutch data, yet it is more frequent in EP than cluster
reduction to its right-edge member (see (16)); (iii) vowel epenthesis, which is
not included in the developmental scale for Dutch, is the second most frequent
strategy in the acquisition of branching Onsets in EP (see the percentages in
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(16), where the productions of target Onset clusters by all Portuguese children
observed were considered):

(16) Frequency of the repair strategies in the acquisition of EP branching
Onsets

a.  cluster reduction to the left-edge member
(C,C, = C9)=73%

b.  cluster reduction to the right-edge member
(C,C,—0C)=2%

c. empty Onset (C,C,—=D)=9%

d. vowel epenthesis (C,C, = C,VC,)=16%

If we focus on Luis and Laura, the children exhibiting all the repair strategies
attested for target clusters, we observe that the percentage of vowel epenthe-
sis is higher than 16 %: (i) 32 % in Luis (52 productions with epenthesis/163
target clusters); (ii) 29 % in Laura (39 productions with epenthesis/136 target
clusters).

Comparisons between Portuguese and Dutch children have shown the ten-
dency for similar initial stages and different final stages between the two groups
of children, attested in Fikkert and Freitas (1998) for the acquisition of the
Rhyme structure. The same tendency is now observed in the acquisition of the
branching Onset, i.e., similar initial stages versus different final stages. A de-
velopmental scale able to account for the acquisition of branching Onsets in
EP includes the following initial stages (see 17), similar to the ones presented
in Fikkert (1994), except for the use of empty Onsets replacing Onset clusters
(due to its rare occurrence — cf. data in (16) — cluster reduction to the right-edge
member will not be included in the scale):

(17) Acquisition of branching Onsets in EP

Stage 0: the branching Onset is not represented in the set of target
lexical items selected by the child (use of the selection strat-
egy)

Stage 1: the branching Onset is reduced to its left-edge member
(C,C, — C,9) grande ['gredi/ — ['ge:di] Marta (1;11.10)
‘big’ or replaced with an empty Onset (C,C, — @0)
grande ['gredi/ — ['eyi] Jodoll (2;2.28) ‘big’

The stage 3 for the acquisition of Dutch corresponds to the production of
branching Onset clusters according to the target system. In the acquisition of
EP, as mentioned in Section 5.1, Portuguese children exhibit a more complex
behaviour: (i) after stage 1, they apparently produce clusters according to the
target system (C,C,); (ii) afterwards, they start using simultaneously branch-
ing Onsets (C,C,V) and epenthetic vowels (C, VC,V); (iii) finally, only C,C,
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is possible and branching Onsets become stable in the system. As mentioned
in Section 2, our goal is now to explain how Portuguese children apparently
retreat from a final stage of production according to the target (['pratu]) to a
period of alternate productions ([pi'ratu] and ['pratu]), before they reach the
target again (['pratu]).

Hypothesis 1

The first hypothesis to explain the vowel epenthesis strategy would be to argue
that it works as an intermediate stage of acquisition of branching Onsets: an
Onset cluster is a marked structure and children tend to first use unmarked pat-
terns before they produce marked ones, therefore, they turn a problematic struc-
ture C,C,V into a non problematic C,VC,V one by using the unmarked CV
pattern (Jakobson 1941/68, Selkirk 1982, McCarthy and Prince 1986, among
others). In this case, vowel epenthesis (C,VC,V) should precede the produc-
tion C,C,V, which matches the adult format. However, as we showed in Sec-
tion 5.1, this is not the case: (i) C,C, occurs before vowel epenthesis; (ii) both
productions co-occur:

(18) C,C,V precedes C,VC,V
flores  [florif/ — ['flors] Laura (2;2.30) ‘flowers’
flores  [florif/ — [filors] Laura (2;7.16) ‘flowers’

(19) Simultaneous production of C,VC,V and C,C,V
bruxa /brufe/ — [bi'rufe] Luis (2;11.2)  ‘witch’
bruxa [brufe/ — [brufe] Luis (2;11.2)  ‘witch’

The data show that vowel epenthesis does not occur as a strategy to merely
make production an easier task.

Hypothesis 2

Another hypothesis to account for the pattern of vowel epenthesis would be to
assume that it works as a phonetic strategy. It would then be interpreted as a
frequency effect of the predominance of CV in the target system (around 50 %,
according to d’Andrade and Viana 1993). This repair strategy would simply
reveal the child’s rhythmic preference for the CV pattern. The phonological
processing of the consonant cluster would no longer be a problem for the child
and the vowel epenthesis would only affect the surface structure.

As an empirical argument which supports this hypothesis, notice that there
is a lot of vowel reduction in EP spontaneous speech (Mateus and d’ Andrade
2000) and this post-lexical process allows the adult speakers to either produce
or delete unstressed vowels (vestido [vi['tidu] alternates with [v['tidu] ‘dress’).
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On the other hand, based on prosodic reasons, adults often add a post-lexical
vowel (i) at the right-edge of words ending on /1/ or /t/ (anel [e'net]~[eneli]
‘ring’; mar ['mar]~['mari] ‘sea’) or (ii) between the members of the conso-
nant clusters mentioned in the Footnote 2 (afta ['afte]~[ afite] “ulcer’; admirar
[edmi'rar]~[edimi'rar] ‘to admire’). The child receives information about these
post-lexical processes involving vowel insertion and vowel deletion — usually
[i] — and could start using the vowel epenthesis within Onset clusters as a sur-
face strategy in order to copy the adults’ phonetic procedure in other contexts.

Yet, this hypothesis also fails to explain and account for the fact that C,C,V
precedes C, VC,V or for the co-occurrence of the C,C,V and C,VC,V struc-
tures.

Hypothesis 3

The fact that the Portuguese children produce C,C, before they reach the al-

ternation C,C,/C,VC,V may be interpreted as follows:

(a) Initially when children produce exclusively C,C, structures, branching
Onsets are not yet represented in the child’s phonological system. Since
only non branching Onsets are available, the child is interpreting the C,C,
target structure as a complex segment. This is compatible to the projection
of a single skeletal position in the Onset domain since complex segments
associate with non branching syllabic structures.

(b) Afterwards the child reaches a stage where C,C,V and C,VC,V alter-
nate. At this transitional stage, the child starts the process of segmental dis-
crimination (C, and C, are different segmental entities). In syllabic terms,
he/she is finally able to project different skeletal positions for the two dif-
ferent consonants. However, the branching Onset pattern is not yet avail-
able in the child’s system, which prevents the child from projecting two
skeletal positions within the same syllabic domain. The vowel epenthesis
then results from the absence of branching Onsets in the child’s system
and the need to project different skeletal positions for different segments.
At this stage of alternations between C,C, V/C,VC,V: (i) the cluster C,C,
is still interpreted as a complex segment associated with a single skeletal
position within the non branching Onset domain, as in the previous stage;
(ii) the production C,VC,V is the result of segmental discrimination and
each consonant associates with a different skeletal position, within differ-
ent non branching Onset domains. The non branching pattern for Onsets is
still the only structural configuration available.

(c) Finally, only C,C, is possible, which means that the child is finally able
to project two skeletal positions within the same Onset domain: branching
Onsets are at last part of the child’s system.
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The interpretation under the hypothesis 3 is represented below:

(20) Acquisition of branching Onsets in EP
(moment 1) Complex segment
Onset

X

G G,
(moment 2) Alternation C,C,V/C,VC,V
X X
GG
(moment 3) Target structure
Onset

SN

X X

¢ G,

As an argument for the interpretation of the Onset cluster as a complex seg-
ment that is associated with a single skeletal position, note that Portuguese
children have to deal with other complex segments in the target system, namely
[k¥] and [g"], in words like quarto ['k¥artu] ‘bedroom’ and guarda ['g% arde]
‘guard’.’> These complex segments are acquired before branching Onsets, as
shown in Freitas (2001b):

21 [kY]/[gV] precede branching Onsets in the acquisition of EP
quatro /'kVateu/ — [k%atu] Luis (1;9.29) ‘four’
quatro ['kVatru/ — ['kYatiru] Luis (2;9.21) ‘four’
quatro /'kKYatru/ — [k%at’i] Pedro (3;6.22) ‘four’

From a developmental point of view, it seems that within the same syllabic
constituent — here the Onset — children first deal with complex segments within
anon branching domain before they are able to project bipositional structures at
the skeleton level. Notice that Lle6 and Prinz (1997) report the same behaviour
for German and Spanish children: affricates are complex segments and they
are mastered before Onset clusters, which shows that complex segments are
not interpreted as branching Onsets.

5. For details on this proposal, see d’Andrade and Viana (1993).
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Other sequences that involve the processing of complex segments in the path
of acquisition of EP are the sequences traditionally called falling diphthongs.
It is an ongoing discussion over to what extent falling diphthongs are com-
plex segments in Portuguese (see, among others, Bisol 1999 and Mateus and
d’ Andrade 2000). For a long time, children acquiring EP show the alternation
VG=V for VG targets. This alternation was interpreted in Freitas (1997) as a
consequence from the projection of a single skeletal position for VG structures
in the acquisition of this target structure.

Based on the analysis under the hypothesis 3, the developmental scale that
accounts for the behaviour attested during the acquisition of EP branching On-
sets is presented in (22):

(22) Acquisition of branching Onsets in EP

Stage 0: The branching Onset is not represented in the set of target
lexical items selected by the child (use of the selection strat-
egy)

Stage 1: The branching Onset is reduced to its left-edge member
(C,C, — C,9) or replaced with an empty Onset
(C,C, -0 0)

Stage 2: Both members of the cluster are produced
Stage 2a: As a complex segment (C,C,)

Stage 2b:  With vowel epenthesis (C,C,V—C,VC,V) and
as a complex segment (C,C,), in alternation

Stage 2c:  As a branching Onset, according to the target
system

The data on the acquisition of branching Onsets discussed in this paper empir-
ically confirm that a ‘top-down’ model of phonological acquisition accurately
accounts for the relation between the adjacent phonological levels under analy-
sis — the syllables and the segments (cf. Fikkert 1994 and Freitas 2001a, among
others). We observed in this paper that the segmental tier (in this case, the se-
quence obstruent+liquid) only becomes stable in production when children are
able to project two skeletal positions within the same Onset domain.

6. Final Remarks

The study of Portuguese children’s productions confirms the developmental
path already attested for the acquisition of other languages. Children produce
non branching Onsets before they start using branching Onsets, and the most
frequent strategy used to deal with branching Onsets is cluster reduction to its
left-edge member (see Fikkert 1994, Fee 1995, Gnanadesikan 1995, Lle6 and
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Prinz 1996, Bernhardt and Stemberger 1998, Grijzenhout and Joppen 1998,

Rose 2000, among others).

However, when we compare the results from EP with those reported from
Dutch (Fikkert 1994), although the initial stages are similar, the final stages ex-
hibit significant differences (this is in accordance with the findings of the com-
parative analysis of Fikkert and Freitas (1998) concerning the Rhyme struc-
ture in Dutch and in EP). The most important aspect that discriminates Dutch
and Portuguese children is the occurence of a period of exclusive production
of the cluster, followed by a period of vowel epenthesis alternating with the
production of the target cluster, in the acquisition of EP. This was first inter-
preted as a retreat in the child’s behaviour. However, the theoretical tools used
for data analysis allowed us to propose that this pattern does not constitute
a retreat in the child’s development. The child has to be able to manipulate
information concerning the syllabic constituency, the projection of skeletal po-
sitions and the segmental structure of consonants. Therefore, our hypothesis is
that:

(i) the first occurrences of C,;C, are surface instances of complex segments,

associated with a single skeletal position;

(ii) the alternation between vowel epenthesis and cluster (C,VC,V/C,C,V)
that follows illustrates that the child is finally able to discriminate the two
consonants and to associate each segment to a skeletal position. Branch-
ing Onsets are not yet available in the child’s system; therefore, he/she
cannot project the two skeletal positions within the same domain (this is
shown by the vowel epenthesis procedure). The C,C, production in this
period still matches the complex segment analysis because branching On-
sets are not yet available;

(iii) finally, the child produces exclusively C,C, and the vowel epenthesis
strategy disappears, which means that branching Onsets are already avail-
able in the system and it is possible to project two skeletal positions
within the same syllabic domain.

The results reported in this paper confirm that, although prosodic informa-
tion plays a crucial role from early stages in the child’s linguistic development
for both perception and production (Morgan and Demuth 1996, Mehler and
Christophe 1996, Jusczyk 1997, Guasti et al. 2001, Christophe 2002, among
others), some prosodic constituents only become stable in the child’s system at
later stages of production. Moreover, our findings provide evidence for a top-
down account of the process of phonological acquisition (Fikkert 1994, Freitas
2001a, among others): taking into account the representational levels focused
in this study — syllabic constituents, skeletal tier and segmental tier — the re-
sults presented in this paper match those previously reported in the literature,
i.e., the mastering of the syllabic constituents constrains the mastering of the
lower segmental level. In other words, for a specific phonological structure,
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the segmental tier only becomes stable when the relevant syllabic domains are
represented in the child’s system.

Universidade de Lisboa
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