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Goals

o To explore patterns in the variability on child outputs;

o To discuss what this variability can reveal about the
phonological system in development.

Outline

o Syllable types in Brazilian Portuguese;
o Syllabic development in BP children speech;
o A study on CCV syllables:

Methods

Patterns in children productions
Accounting the variability

‘erudei’ I sticked: [gu'dej],[glu’'dej],[gur'dej],[gu.cu’dej], [gu.de'cej]...



Syllable types in Brazilian Portuguese

Basic syllable types in BP target frequency
CV:  bebé baby 60.6%

Ve aguia eagle 8.4%

CVC: pai father 15.4%

CCV:  brincar play 4.4%

Others (VC, VCC, CVCC, CCVCC...) 11.2%

CCV segmental combination frequency

tel 34.8% /tl/ 0.01% /dr/ 1.36% /dl/l 0%
lprl 26.1% /pl/ 5.05% [/brl 10.8% /bl/ 1.81%
kel 5.24% /KI/ 2.72% Igrl 6.56% /gl/ 0.39%
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Syllabic development in BP
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o CCV syllables are the last ones acquired by children;
~5 or 6 years old
o But children do not avoid words with this kind of syllable:
brincar to play, crianca child, triste sad, braco arm...
~before 2 years old

How do children manage to speak this late structure in these
early words?



Syllabic development in BP: CCV

How can children produce complex onsets?
) By avoiding the CCV structure (not the word).

9
But how?: Iprato/ > ['pa.tu]

o By deleting the CCV syllables. =-===-—=- /klase/ > [‘a.sI]

o Yes. But also...



Syllabic development in BP: CCV

How can children produce complex onsets?
) By avoiding the CCV structure (not the word).
?
But how? /prato/ > ['pa.tu]
/klase/ > [‘a.sI]

o By deleting the CCV syllables. =-===-—=-

o Yes. But also...

By changing the consonant in C2: witch /brufa/ > ['blu.fe]
By changing the consonant in C1: goalpost /trave/ > ['kra.vi]
By changing the CCV position: goalpost [trave/ > ['ta.vri]
By changing CCV to CVC: thin /magro/ > ['ma.gor]
By changing CCV to CV.CV: Pluto /pluto/ > [pu'lu.ty]




Syllabic development in BP: CCV

How can children produce complex onsets?

) By avoiding the CCV structure (not the word).

o In BP there is a wide range of ways to avoid CCV;
— as in Czech, English, Dutch, French, EP, Serbian...

o Children can delete or modify a structure to avoid it —
and these strategies can coexist in a child’s output;

o Even when a child already can produce target CCVs, deleted
and modified outputs are still used.

Why is that?
Why a structure would have different possible outputs?



Methods

How can we access children syllabic knowledge in

production data?

mm=) Selkirk (1982:340): Phonological and phonotactic
rules can point to the internal structure in the syllable.



Methods

How can we access children syllabic knowledge in
production data?

¢ Repair strategies - phonotatic and segmental manipulations:

grudei’ | sticked: [gu dej],[glu dej],[gur dej],[gu.ru dej],[gu.de rej]...

%



Methods

How can we access children syllabic knowledge in
production data?

%

¢ Palatalization in /tri, dri/ contexts:

Canonical rule: CV /t, d/ = [tf, d3] / _ [coronal high vowel]l®
tigre/ - [ Hi.gr1] [sede/ - [ se.d31]

mons/tri/nho mons/t@i/nho - mons[ti]nho

mons/ti/nho - mons[{filnho




Methods

How can we access children syllabic knowledge in
production data?

%

¢ Palatalization rule in /tri, dri/ contexts:

If CCV 1s specified in Phonology, /tri, dri/ palatalization is blocked;

If CCV isn’t specified in Phonology, palatalization applies in /tri, dri/.

mons/tri/nho mons/ti/nho - mons[{fi]nho

mons/t@i/nho = mons|ti]nho



Methods

Naturalistic/Longitudinal data:

3 children aged from 1;7 to 5;6 years old recorded biweekly;
203 sessions of 30 minutes each with mother/child interaction;
Total of 4,330 CCV syllables collected.



Methods

Naturalistic/Longitudinal data:

3 children aged from 1;7 to 5;6 years old recorded biweekly;
203 sessions of 30 minutes each with mother/child interaction;
Total of 4,330 CCV syllables collected.

Transversal/Experimental data:

49 children aged from 2;4 to 5;10 years old;
Repetition task with words and nonwords;
Total of 3,062 CCV syllables collected. [ CCV.CV]

Eli, a, u/
-
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iyttt A vty —/p, b, t, d, k, g/




Data classification

1. By % of CCV target productions:

Groupl Group2 Group3 Group4 Groupb5

0-5% 6-40% 41-60% 61-75% 75-100%

2. By CCV way of production:

Target production; Repair strategies;
C2 deletion

3. By structural type of production:

Structural maintaining productions;
Structural changing productions.



CCV production in child speech: Examples

Target production:

C1 Substitution:

C2 Substitution:
Transposition:
Reciprocal movement:
C1 Deletion:

C2 Deletion:

CCV Palatalization:
Onset deletion:
Epenthesis:
Metathesis:
Coalescence:

witch
goalpost
witch
goalpost
Drigo
Dlato
witch

rail

class

money change

thin
Pluto

/brufa/
[trave/
/brufa/
[trave/
/drigo/
/dlato/
/brufa/
[triho/
/klase/
/troko/
/magro/
/pluto/

'bru.fe]
'kra.vi]
'blu.fe]
'ta.vri]
‘gri.du]
'la.tu]
'bu.se]
'tfi.Au]
‘a.s1]
to'ro.ku]
'ma.gor]

'fu.tu]



CCV production in child speech: Examples

Target production: /brufa/ "bru.fe]
C1 Substitution: Structural [trave/ 'kra.vi]
Co Substitution: ~ Maimntainming .. "blu.fe]
" productions y

Transposition: [trave/ 'ta.vri]
Reciprocal movement: /drigo/ 'gri.du]

gE N .C.i lIl)lellleltli;)lIll:l lllllllllllllllllllllllllllllll / .d.l.a.t.(;/. lllllllll ::lg.};j.]. EERE P
C2 Deletion: /brufa/ 'bu.se]
CCV Palatalization: [triAo/ 'Hi.Au]
Onset deletion: Stlll'uctl.lral /Klase/ ‘a.s]
Epenthesis: —— [troko/ to'ro.ku] E

: productions :

: Metathesis: /magro/ 'ma.gor]
Coalescence: /pluto/ 'fu.tu]




Questions

1. Is there a preference between deleting or modifying
the CCV structure?

2. Is there a specific segmental context avoided in CCV?

3. Which type of CCV production children prefer —
Structural maintaining or Structural changing?

4. Do CCV productions vary according to the
developmental moment?




Results: Target, repaired

and palatalized CCVs

Phonotatic and Phonological clues



Results

1. Is there a preference between deleting or modifying the CCV structure?

YES
Child Lz Am Ar
Groups G1 (365) | G2 (1085)| G3 (431)| G4 (211) G1 (714) G1 (1510)
Target production 6.03% | 28.76% | 51.51% | 66.35% | 1.82% 1.52%
Deletion 90.41% | 66.54% | 44.78% | 27.96% | 89.78% | 99.56%

Modification 3.56% 4.7% 3.71% 5.69% 8.4% 1.92%

Groups G1(884) | G2 (441) @ G3(328) | G4 (824) G5 (585)
Target production 0.79% 28.34% 49.7% 63.71% 75.38%
Deletion 70.59% 26.76% 5.79% 10.8% 6.33%
Modification 28.62% 44.9% 44.51% 25.49% 18.29%

.. 2-G5: Deletion i f ' :
g s i it G2-G5: Deletion is preferred in NATURALISTIC;

Modification in EXPERIMENTAL.



Results

2. Is there a specific segmental context avoided in CCV?

Chi-square test G1 G2 G3 G4
p-value p-value p-value p-value
< 0.001 0.226 0.001 0.05484

<0.001 0.5886 0.1257 < 0.001
0.9976 0.5635 0.3945 0.6411

More targetable to changes:

Coronals > Dorsal > Labial

Laterals > flaps

G5

p-value
< 0.001

< 0.001
0.1296



Results

Grupos

N- It/
/I/- glide
Iel-= N
[r/- glide

N— Irl
/l/- glide
lel— N
It/ glide

2. Is there a specific segmental context avoided in CCV?

Lz Am Ar

G1 G2 G3 G4 G1 G1
1/2 0/25 0/4 0/4 0/7 0/8
0/2 0/25 0/4 0/4 0/7 0/8
0/2 18/25 4/4 4/4 6/7 0/8
1/2 7125 0/4 0/4 1/7 8/8

G1 G2 G3 G4 G5
3/27 51/108 58/71 34/53 15/23
13/27 5/108 2171 0/53 4/23
1127 50/108 4/71 16/53 4/23
427 2/108 771 3/53 0/23

G2: random direction of C2 Substitution | +G2: trend for INl— It/
- C/r/V more productive than C/1/V in BP



Results

3. CCV child productions: Maintaining or Changing CCV?

Groups Lz G1 Lz G2 Lz G3 LzG4 | AmG1 | ArG1

EBY Mintining 24 345 226 145 22 32
6.5/% @ 31.7/% 68.49% 68.4% @ 3.08% @ 2.12%
341 741 104 67 692 1477

COVChanging ' 93430 68.23% 31.51% 31.6%  97.92% 97.88%

Groups G1 G2 G3 G4 G5
T 41 2773 266 660 521

CCVMaintaining 4 oaoe | 55499 = 75.14% = 77.74% | 87.56%
864 219 38 189 74

COVENanging 995606 = 4451%  24.86% = 22.26% = 12.44%

G2 to G5 data show a growing trend to maintain CCV structure



Questions

1. Is there a preference between deleting or
modifying the CCV structure?

Yes! But it depends on the developmental moment and
on the nature of the data;

2. Is there a specific segmental context avoided in CCV?
Yes! Coronals and laterals are avoided;

3. Which type of CCV production children prefer —

Structural maintaining or Structural changing?

Children start changing the structure, and then modifies
CCV segmental content, maintaining the structure;

4. Do CCV productions vary according to the developmental
moment?

__ YES!



What about palatalizing CCV contexts?

o Naturalistic data:
G1: All children sometimes palatalized reduced CCVs;

G2-G4: 1 child sometimes palatalized CCV; No /tri, dri/
contexts with the other 2 children.

o Experimental data:
G1: 1 child categorically palatalized the reduced CCVs;
6 children categorically blocked the palatalization in CCV;
8 children sometimes applied the palatalization in CCV;
G2-G4: 3 children sometimes applied the palatalization in CCV;
All other children blocked CCV



What about palatalizing CCV contexts?

Gl 1 2 3 4 5 6 7 8 9 10
[tei, dri/ >> | 100% | 0% 0% 23.08% | 41.67% | 14,29% || 80% 0% 0% 20%
[, d3i] (18) (3) (3) (1) (8) (1)
ftri, dri/ >> | 0% 100% | 100% || 76.92% | 58.33% | 85.71% || 20% 100% 100% 80%
[ti, di] 9) (10) (10) (10) (7) (2) (7) (7) (4)
Itr, dr/ 0% 0% 0% 23.08% | 0% 0% 0% 0% 0% 0%
produced (3)

Canonical  75% 60% | 33.3% || 100% 50% 100% 100% | 0% 75% 75%
Palat. rule

Gl 11 12 13 14 15 16 (G2) 17 (G3) 18 (G4)
Itei, dri/ >> 12.5% 36.8% | 0% 0% 14.29% 75% 83.33% | 80%
[, o3i] (1) (7) (1) (12) (5) (8)
[tei, dri/ >> 87.5% 63.2% | 100% 100% 85.71% 25% 16.67% | 20%
[ti, di] (7) (12) (2) (9) (6) (4) (1) (2)

Itr, dr/ 0% 0% 100% 1.59% 3.7% 41.67% 26.47% | 27.5%
produced (1) (1) (2) (5) (9) (11
Canonical 66.67% 100% | 50% 100% 20% 100% 100% 100%
Palat. rule




What about palatalizing CCV contexts?

o Palatalization in /tri, dri/ contexts can be:
Blocked;
Applied;
Sometimes applied.

- Distribution: CCV palatalization # CV palatalization

- [tri,dri] target articulation did'nt blocked CCV palatalization

- So, sometimes in the outputs of the same child,
/tril Itail - [ti]

1til = [4i]



Turning back to our main question

f—'

Variability in CCV child outputs:

=< - Are there patterns in the variability?

N~

Yes! Structural patterns

Developmental patterns

=~

o Repair strategies in CCV starts changing the syllabic

structure;

o Then the outputs tend to keep the complex onset
structure, with modifications in its segmental content;

o Palatalization in CCV contexts tend to be blocked after Gi;
in G1, CCV can sometimes be palatalized.



Turning back to our main question

f

—

Variability in CCV child outputs:

=S - What it can reveal about the phonological ~

system in development?

_

o Repair strategies distribution tend to keep the complex onset
structure, modifying its segmental content;

Sometimes a structural change appears in the output;

Sometimes the target output appears.

o Palatalization sometimes apply, sometimes don’t;

Variability points to a gradual specification in the

Structure properties

Phonology

Segmental C2 properties



LI
Future research Q

¢ To test production, perception and error detection of
children;

¢ To test the underspecification in properties as:
liquid quality;
plosive PoA;
structure: CV or CV(C;
phonological neighborhood.



The variability in child outputs:
Is there a clue to phonological underspecification?
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