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interng] posilioln~ f1§c~fmzll pf)fl%lo'ns w.vas significantly increased as cqmparcd
I’I‘OSOdicaﬁy 001: ({’ < .05). This ‘mdlcates that early worQ coplbmauons are
crent phrases. Furthermore, word combinations were less
n lexical words. The results
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lllchn(imeb) ord vs. phrasal levels of the prosodic
ctween these constraints

Int
roductj
ion
nology provides an

C_hildrcn’s theoretical framework that accounts for the prosodic patterns of
tke adultg e pli'()(iuctions. For example, it has been argued that children -
Prosoqie W;)O:{D’aljlzc utterances into syllables, syllables into feet, and feet into
¢ boung 11:1( S',53f11211)les are omitted in children’s productions if they cannot
“Cmuth 19950 d(lOOl (Gerken 1991, 1996; Fikkert 1994; Archibald 1995;
I‘esh‘iclions s 1,)96)~ Furthermore, children seem (0 be aware of prosodic
Salidig and Jﬂrgeung the internal structure of syllables and feet (Demuth 1996;
An ope ohnson 1997; Ota 2001).
Study, | pr(n question is how children develop their prosodic system. In this
Of the pr(:::)dlc support for the recent view that children master different levels
el a(lc lnerzu§lly at the same time as assumed in the prosodic
pproach (Demuth 2001a, 2001b). The evidence comes from the
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observation that children’s carly word combinations were PI'OS(I)dlfzﬁ;y
complex while lexical words stll were limited to a single foot. Appdrc]zvel,
prosodic development does not simply proceed stepwise from the 12‘:; -
units to higher-level units of the prosodic hicrarchy (Demuth and Fee 19 ) _’ the
see Demuth 1995) because in the case of the children investigated here, he
intermediary prosodic word level was restricted in shape and size when
children entered into the carly multiword stage.

2. Prosodie Phonology and language acquisition

y . _— ) — stages
Cross-linguistic research reveals that children pass through Compdf“b(l(;T 5121
when acquiring word-leve] prosody (see Kehoe and Stoel-Gammon ‘1) 4 7'15 "
2003: 2746 for an overview). These stages have been characterized 4

; . . . _ i hierarchy
gradual extension of the size of prosodic words along the prosodic hierd
provided in Fig. 1 below:

U (U lterance)

P (Intonational Phrase)
PPh (Phonologjcal Phrase)
PW (Prosodic Word)

I (Foor)

o (Syllable)

(n (Mora))

Figure 1. The prosodic hierarchy

. : e , tituent 7 18
One principle of the prosodic hicrarchy states that a given constituen

immediately dominated by a constituent n+1 (strict layer hypothesis; Selkl[l)];
1984). The strict layer hypothesis requires e.g., that syllables should 1101t a
associated directly to the prosodic word layer, but first should be l)ill'sf"(i - (er
foot. However, jt has turned oy that the formulation of the strict lzl)f I
hypothesis provided above g 0o restrictive because it cannot ilCC()”‘nlklii,)k
cross-linguistic variation in the Prosodification of function words _(5"3l o
1995: 443 and references therein). Therefore, in Selkirk (1995), the strict 121};S
hypothesis has been split into the primitive constraints AYERED lelns
HEADEDNESS, EXHAUSTIVITY,  apg NONRECURSIVITY. e
reformulation of the strict layer hypothesis as a set of violable constraints 1::
important consequences for approaches to prosodic development. For exampie,
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I;llz OC:;I:? Demuth‘(_ 1999), and Lle6 (2001) found cross-linguistic variation in
Germg ;rjg’(?llce of Sictcrmincrs among childr.en: The agthors repoﬂcd that
COnlracgt children before 20 months of age cqnswtenlly lel&d determiners. By
delel‘lr;i;1> 1V7mm0nlhj(‘)1d children acquiring Spanish alre.ady pl"()'duccq
EXHAU;I:& rthS_O differences were captured b}/ the regl‘)eclwc .posmon of
M5 ; ;IVI IY in the constraint hierarchy:" If L'XHAUS.IIVITY 1S ranlfeq.al
Syllab{)e? _ the hierarchy, unfooted syllables (e: g, dc.*terml.ners ?r weak 111.111211
CC’clllseslhm monomorphemic words) are omitted 1n chﬂdrcn svl‘Jr.oducuons
case i‘n G ey must not be associated directly to the prosodic word. I'his was the
= EXHAUSTIVITY was ranked low —

man. In Spanish, however,
directly to the

theref,
p};;r:)[g:z ‘;gig‘?lv:ili syllables (here: determiners) (O attach
b lﬁsnhermt)rc, Lle6 and Demuth (1999) reported gross—li.nguislic <'Jiﬂ'c:renccs
and § - and quadnsyllquc wgrds in German

he maximal size of prosodic
nguages. However, Lle6 and
cal words larger than

acq,llisilion of monomorphemic tri
WOI‘dspél(I)]rlffl: In the earlictsl wm:d pl:oduclions, t
— Ob(f‘b‘p()ndcd to a single foot in the two la i
2 Single o suvg’d that the German chlld.rcn produced lf,)\‘l e
"eﬂli'/bc d ot a/’:@ }hey started to cpmbnm words, Whl!(/ the Spanish children
_ 24 weak initial syllables before the carly multiword stage. Lle6 and
LITIUlll. (1999) argued that children’s productions of determiners resemble
[)rzzz iOI mgnomgrphcnﬁc tri- and quadrisyllabic words as long as they are
{ 2 l‘hcd in a similar way in children’s grammars.
quadi?:) IEImd‘ Demuth (1999) also cons‘idcrccli that the 1)1'01)()1'li()1} Ql' l‘ri~ a.nd
than ()l‘ythibg word tokens wzzas much higher in thc’prochllcllons (b)l :hc S]pal:l.«;h
N NPT o Ty s e ~ o the 5 e erl e a1 aroe
et propom e e ahors gt G he Spansh
childgey, i S‘ of adult speech, the auJ 1 Bogs 1 iAo
than Gep e m_("e exposed to monomorphemic ll‘ i- and quadnsyliabic Yv()u:s
Quadis lmzu} children. Probably, the frequency of (.m.()l1()1]1()1'[)1161]’110) tri- and
g e Yllabic words in the target language may additionally help to overcome
Llr‘CSmClion to a single foot. 4
are (’)(l)‘r:h? })regcnl study, the data of I.le6 and Demuth (1999) 'cll.ld Lleo (2(~)()1)
( }ermq;lp‘:@l.al nterest because they cgvcred the ca‘rly 1’1]UlllW_01(.1 stage of the
C()lnbi(n ) children. 'li‘hc crucial poim. is lh’at the (;crm_an cln.ldlcu_slaned [1e)
Were 11: WOlds wlnlg at the same time tri- zmd. quadrisyllabic -lcx1c.al words
Prosodi “nﬁflled to -smgle feet. Apparcntlyj lexical words were t‘al.gct to a
c"mple; S restriction — while grqmmahcal contexts allowed ‘101 a ‘11101'(:
aequisi l)ros:odlc structure. A similar pattern has been ol)SC}yccl in 1he‘
sition of Spanish: Demuth (2001b) reported that the maximal size of
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lexical words in Spanish was constrained to a foot with an optional prqcedmf,)’
syllable. In contrast, grammatical structure as . g., verbal phrases, which af‘:
bound into a higher phonological phrase, could exceed the restriction to thr@)
syllables. Demuth concluded that there are prosodic constraints applying to th?-
different levels of the hierarchy and that the Spanish children were awar¢ O
them (prosodic constraings dapproach, Demuth 2001a, 2001b). o
In this study, the prosodic characteristics of single words and' wofrle
combinations in child German have been investigated. The study deals with t
following two questions: First, can the early word combinations i11d€§d bcc{
considered as prosodically coherent phrases? Alternatively, early mu]uWOrt
utterances could represent two independent prosodic units which du no
conjoin to complex phonological phrages (successive single word uueranCCSI’_
Bloom [1973] 1976; 39-55). This is the topic of Analysis I. The utterances (,)1
four German children were €Xamined with respect to the occurrence of 1411111"
Syllable Lengthening ( ESL). If the duration of phrase-final syllables 1°
increased compared to phrase-interna] syllables, it can be hypolhcsiZCd that the-
utterances form Prosodically coherent phrases because FSL is an indicator O,
phrasal boundaries in the Speech of adults (Delattre  1966; Klatt ]976.,
Lindblom 1978) and children ( Halle, de Boysson-Bardies, and Vihman 199 11
Levitt and Wang 1991 Vihman and DePaolis 1998).3 1t further indicates lhd)
the children haye mastered the phrasal layers of the prosodic hierarchy. _Th =
second question is: How does the prosodic pattern of single words differ 1'1'0‘2
that of word combinations? Thjs question will be answered in the SCCOnd. Pal.
of the study ( Analysis ID). Here, the prosodic size and accent patterns of Smg-lb.
word utterances wil] he compared to that of word combinations. If the prOSOdlc

hould not be richer iy their prosodic structure than s! r}gl‘:
words. On the other hand, if childyen master the prosodic hierarchy at mullll)lz
levels at the same time, richer prosodic structure can be expected in wor.‘
combinations compared (o single word utterances because children can operat®
upwards and downwards along the prosodic hierarchy.
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& ening as an indicator of prosodic

Analysis I: Final syllable length
Phrasing

3.1 Introduction

ESL refers o the lengthening of the final syllables of major phrases and
Séntences. It has been proposed that FSL provides a cue 0 phrase l?ou11dzuies
(ﬂmong other cues, e.g., the decrease in 0, see Klatt 1976). Alternatively, FSL
18 regarded more broadly as an effect of temporal structuring associated W}lh
the termination of a structural event (Lindblom 1978) Perception studies
showed  that young infants are aware of the relationship between FSL and
clausa] boundaries (Jusczyk et al. 1992) or phonological phrase boundaries
(Soderstrom et al. 2003).

. However, the extent of FSL is language-specific (e.g., Delattre 1966).
l‘ herefore, if children adopt the FSL patterns of their ambient language., CIOSS-
linguistic differences are predicted in the strength of FSL 1n children’s
Productions, Accordingly, in studies comparing English and French, 1'hc
Tench children consistently showed a stronger effect of FSL than the En‘gllsh
children because the two adult languages make use of IFSL to a different
degree (Ievitt and Wang 1991; Vihman and DePaolis 1998). Also, Japanese
children produced almosi no FSI. since Japanesc lacks it (Ialle, de Boysson-
Bardies, and Vihman 1991).

ACCOI‘dillg to Delattre (1966), adult s
Clear effect of FSL., Thercfore, if children’s prod
Characteristics of their mother tongue, German children should produce I'SL at
Phrasal boundaries. The prediction is that the final syllables of single word
Ulterances and word combinations should display a longer duration compared
O word- apd phrase-internal syllables.

peakers of German showed a very
fuctions reflect the prosodic

32 Method

3. o
2.1. Participants and data

l‘he data were extracted from a longitudinal corpus of four children acquiring

German collected by the author: There are three girls (Sandra, Eleonora, and

Nele) and a boy (Wiglaf). The children are being raised in middle class
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- other
environments with parents who have either a university degree Or othe
professional training. All parents come from Northern Germany. d the

The children were recorded gt home in the presence of a Pi‘felll a_I;h the
author. Recordings were made for approximately one year starting Wi -nded
onset of meaningful speech. The frequency of the recordi ng sessions dep‘fll it
on the children’s progress in development. During the earliest phase Wlllel les
number of word productiong increased very slowly, bi-weckly speech fq‘l{nep;lsc
were taken for 45 - 60 minytes, As soon as the parents reported a rapid ll?ciltes_
of the productive vocabulary weekly recordings took place for 30 - 40 1 nu? de

Table 1 summarizes the fecorded period in total, and the periods regc:c of
in Analysis | and Analysis I for each participant respectively (Note: Ag
participants is provided i year; mont,. day).

‘ ) o I1; per
Table 1. Age ranges: Total recording period; in Analysis 1, and in Analysis II; P

child. I
Pt Besin and end o7 A vange s~ Agerange A
—— Trecordings I e
Sandra 1;,02.10 - 717;171_'(7)7 B O 37375:71 ;7(78]4¥7 7717;06.1 1-1;09.24
Eleonora 1,0.07 - 1,10 25 1,07.15 - 1,08.24 1;07.08-1;09.06
Nele 1,01.22 - 2.0 19 1;07.25 - 10829  1,07.08-1;09.09
Wiglaf

1503.21 - 201,07 109.19-1;10.13  1;08.06-1;11.03

322, Apparatus

The speech samples were ¢
using a SONY ECM-MS95
front of the child while she

el
ccorded on a SONY TCD-D8 DA T_rc‘f?(rjd;
7 microphone. The microphone was plﬂc‘ccturc
or he was playing with toys or looking at P{ But
books. As far ag possible, the Ulterances are naturalistic and spontancot® als
in order to elicit tri- and quadrisyllabjc words, the following Plas,lic flmn.]ot’,
were introduced into the Spontaneous interaction: Papagei [papagal] parlmel
Krokodi] [kisokodi:) ‘crocodile’, Elefant [elefant] ‘clephant’, -
[kamé:]] ‘camel’, Giraffe [gixafy) ‘giraffe’. cat d
The utterances of the children were digitized with Cool Edit Software ¢

. . ) ) ica

sampling rate of 4410 ip, 16bit stereo mode ang were transcribed phoneti®
5 C 5

by the author according to the Internationay Phonetic Alphabet (IPA 1993)
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323
" Me .
ethodological considerations

The apy sis of
5}illables }tlo SCX(::ILZS\L 1S b'f\scd on the duration of rimes instead of complete
o Measuring rirricg(jun»de-mable cffects of syllable onsets. Arguments in favor
I‘ir:?al.‘able e l‘hg;atégn dlc the following: E-’u'sl., the .corpus offered more
s ds in Mama |mémal I‘llpcuablc,syllables. Q(/)nSldcz‘ for c?czllnp}e the final
rime;ﬁnal il Were t‘rrm ;n?gllny or Opa [206:pal gragdtather : .Thc ‘two
Cann‘ should be ey icd n Ctll 1(1»:d as La] — thus th?‘ phonetic propertics of the
o 0‘1‘ be con ﬂaledbbc(;qu unl ;:A .In ({91}11‘33(, the final syllables [ma] al‘l‘d‘ [pal
Elgajnblc Properties — Wh(ic;: e twp different cogsonzmlal onsets have different
o DSt syllables as the basi ng.hl 11‘1ﬂuenc<.: lhe final 1'csull'. A second zn"gumcnl
paurélewocalic consonar (d 51“ umt of ‘analysw is the unc'enzun sub-syllabic status
oy ln‘ With onsets ¢ 1 . 1"1‘ child German. Intervocalic con/sonants m'zzy.cnh‘cr
% 1t Ge or codas or as umque (Kehoe and Lleo 2002).* Third, 1n
by an ambisyllabic consonant

I'man, s
n, short vowels are always followed
098: 49-58; Icry 2001). For

ey oceur 1

Wo Mple, t;:; ll}ilr:)tpsn Sll'CSSCd syllables (Becker 1
%SSS )Such as ]\461;71(;“/[L : 15 Sh()l“l and ap’pears in an O]’)C{l slres?edvsyllabl? i'n
C()ngy ~ thus 1hcy mlln z_lma‘] 'lnommy , Papa [ papa‘l dad@y 5 Yedc.ly [tsd”
()u; Onhants are il 10.1?/9(.2‘1110 consonant 15 ambisyllabic. Amlnsyllnlnc
Chi](:dary % ambisyllat .d‘lc for the pl'cscnl. s'tudy because a) there 1S 110 s‘yl lable
en learn to procdnicmllc?(ls and b) it is not clezu: how and when (ICl:ll]ﬂll
arded instead e ambisyllabic consonants. For {hese reasons, rmes

hermore . 4 .()f syllables.
tysis bCCausé V(mlght bc problematic t0
Sh(;u IS, intrinsic d)VYd' height correlates wit
aff. Mest intripgjc 1ufdt.10n decreases with vowel be
i Seted if yoye —— and /a/ the longest. Therefo
1)100:_1' Word 1"-)81:32112[ glfl‘crcnt types are distribqwd (!ilTCl
dil:{?on While / i/‘l‘iil; ‘ :Or cxamplc, if the ma_'iorlly 0{ Ja/-rimes
o once between ll'L? prcfk_)mmanlly occur in 11011—[111%11 ])'()Sll.l()ll, :
- OleIes, To ace ?‘1 I?OSlt.lons could be due to the distribution of t
account for differences in intrinsic vowel duration, the

1S by
(ISed
On the
£ means for each i e
cans for each rime type and posiion in word.
binations, a morphosynlaclic

a lexical word counted as a
ds. This non-
a prosodic

CXar

W(}rc ICo.

LB
' Furt
dll'd]ysi

different vowels in the
h vowel duration (Lehiste 1970).
ight such that /i/ has the
re, the results could be
ently with respect Lo
rimes occurs in final
a significant
he vowel
analysis

conflate

;O'dp(;;ligzie rYvords ‘and Word comt
Word C()mbim-t' Vcl‘y su.lglc mganoe of '
definition : l10ns, (,onm.sted of t.wo or more lcxwa‘l WQI'

should avoid the circular method of using

Cnl .
Crig
n (C o
C.8., paus oifi - - ;
pause duration) to find pr()sodlc evidence later on.”
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3.24.  ltems analyzed

Single word utterances and
database and compared ac
WORD condition includes
the rime /a/ in (Mama [m

word combinations were extracted »[1‘01.11 Itﬂ:
cording to the following three condluons.‘ -

the word-final rimes of single word ultcranc?_S 2"";
ama) ‘mommy’; Oma [?6:ma] ‘grandmother’; (ﬁ i
[?6:pa] ‘grandfather’) ¢ The PHRASE-FINAL condition involveS_ 'Wn of
combinations where the rime under investigation occurs in the final positio ).
the rightmost word e, g., the rime /a/ in gq Mama [da mamal ftllere,rrlomr‘filge:
meine Mama [mamo mama) My mommy’; Eis Mama [?1si mama] ol
cream mommy’). The PHRASE-IN’I‘ERNAL condition contains mUl‘UWOOa
utterances where the rime occurs jp non-final position (e.g., the rime /a/ in g,.
Auto [?0pa auto] ‘grandfather car’: Mama auch [mama 23v) ‘m(’l?fny tzd};
Gela machi [gé:la maxt] ‘Gela (for * Angela’, proper name) makes’). The s

: w—r o a syllabiC
includes the five rime types: /al, /i, Jof, /al, Im/ (m representing a syll
nucleus).”

Criteria for selection of single words and word combinations

selection criteria were: ‘ nly
- Lexical status: To ayoiq Possible effects of (he lexical status on duration, ©
rimes of content wordg were regarded,

- Word stress: To exclude effects
unstressed positions were inclu
neutralized in unstressed pos
display a long-short contrast
unstressed syllables, differenc
lexical long-short contrasts.
- Intonation: Only those ut
pitch at the end.

- Time limit: To diminish effects of art
1994), the investigation of FSL was |
with the first recording
occurring in each cond

ded. Tn German, contrasts in vowel quanutyb‘llzz
itions, Le., only vowels in stressed ,Syua {0
(Becker 1998:52). Due to the RSO0
€S in rime duration cannot be due to stress

. . N all in
lerances were considered which showed a 2

iculatory improvement over time (SHISCW
imited to a four-week period. 'It Stm.l ne
session containing at least one instance of a given Elnce
ition. The mean period of time between the emerge
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of th
. € very fj
M the 1 Y first ;
ES . word combinations i
analysis was 11.7 311()115 in the data and the first utterances included
s 11.7 days.
32
<6
© Acoust
Stic ana l .
Th nalysis
Boersma

(VR
Stic ¢
analvsi«
alysis was performed using P T {
using PRAAT 4.1 software (

angd
ecm'nk
it 2003). In s
n sum, 368 items were analyzed, 248 in the WORD

C()ndl

100 :

Condigiy 56 in the

10, ¢ PHRASLE-F :

u. ASE-FINAL, and 64 in the PHRASE-INTERNAL

33
v Resul tS

I“il‘st "

» the

SCparyte mean dyrati

‘h" dl_qy to contrl(l)lla;lo_n was calculated for each rime tyPe and each child

"‘Dee : ridl Numbey 0(;1 f‘) the intrinsic durations of the different rime types:

anq Stall;[,c of the pamclllmcs per condition and rime type, and ¢) the different
ard deviationg {1)ants, In Table 2, the rime types: their mean durations

1s and the number of rimes Per condition are provided.

d # items for rime Lypes in

2 M
P tan durag
- ran
on (ms.), standard deviation an
INTERNAL condition.

WO}
RD . PE
, PHRASE-FINAL, and PHRASE-

PHRASE-I NTERNAL
N

Ri
g WORT
e Mean QDRD PHRASE-FINAL
. 299 : N Mean SD Me SD
/1/ ‘-8 552 h can e
Y 312 &% o5 2765 se4 21 2276 53O 36
404 ek 53 3359 sa6 111072 665 4
3 89 2595 4018 18 2209 63.00 17
TR

263.6
14 10 2778 161 5
I

Iy
3500 ¢
1 3330 O { zs00 9

Cqu 1€ meg ” ]
the 2: Mmbey ()Enw‘ldlu@.[or each rime typ tion corrects for the
(luralionnS of the med ues in the raw data. ANOVA W& pcrformcd based on
(Wogp, F /al, il | el D SURATION OF RIME TYF (i.c., the
variable ’,‘PHR ASL(-)I« /al, Im/) as the dependent varia CONDITION
- The results Z‘Y;I;jﬁlsl)ntpcllI.R/I\SE'INTERNAL) pdependent
ssonted in Fig. 2

Taking
e and condi

ple and
as the i



296 Angela Grimm

Analysis by items:

Mean duration per condition
400
350 e
i —
250t e
200 4
150 |
100 4

Duration in ms

s B .

PHRASE-FINAL

——

WORD PHRASE-INTERNAL
Condition

Figure 2. Mean durations of the
PI IRASE-FINAL, and
by items,

_ in the WORD:
rimes and standard deviations (ms.) i 11111(’ analysis
PHRASE-INTERNAL conditions in the

A one-way ANOVA  revealed
conditions (/'] (2,12) =

¢ three

5 ot i th
a significant difference in d that

6.785, p < {05). A post-hoc test (Sheffé) Sh(ngcD an
the PHRASE-INTERN AL condition differs significantly from the W ation Of
PHRASE-FINAJ, conditions (p < 05). The results indicate that the dmcor .0
the rimes was si gnificantly shorter a¢ phrase-internal positions than at W
phrase-final positions,

Analysis by participants: |

andard
, v« and stand
ig. 3 provides the mean values and
deviations for the analysis

casures
by participants. ANOVA with repeated in(c;wé) =
resulted in a significant difference between the three conditions ({ mrltic an!
20.516; p < 005). The pair-wise Ccomparison again reveals a Slélhc one
difference between the WORD and PHRASE-FINAL conditions on 5). The
hand and the PI’IRASEAINTERNAL condition on the other (p < '(:)»‘iliingl]
results show that the rime duration is greater at the word- and phras
position compared o the phrasc-internal position.



Prosodic structure in the early multiword stage 297

[

Analysis by participants:
Mean duration per condition

Duration in ms
{:)\

PHRASE-INTERNAL

PHRASE-FINAL

Condition

and standard deviations (ms.) in the WORD,

Iig
INTERNAL position in the analysis by

ure 3. Mean durations of the rimes
PHRASI-FINAL and PHRASE

participants.

34. §
Summary and discussion

COmbingg ‘ : 'izxvcsligzllccl' to explore Vyllglhcr word
W()rd-ﬁd }ons lom.l ph'rasa] units. The results indicate (llﬂ? tlush 18 lh.c case:
o], ¢ nal Tmes 1n single \')V()I'.d" utterances as well as phrase-final rimes in
rimes ombinations had a significantly longer duration than phrase-internal
l)holntlci Llc:ulls ﬁhow that the German c.hil it gt "FHE |
contrary lcal}ucs vx:hcn they entered 1.mo the carly lllll‘lllWOILl islagc. [.lns is
uucrance‘(.) Bloom’s ( 1976? ob§c1'vau()11 that many 0[. the carly anlln_mn-d
. SCI)arvub appcar qs sucgesswe su‘lglcword utterances with 'cac‘h W()I.d i(.n lll'llllg
diffe I'en‘c C‘ prosodic unit (although Bloom rep(n.wd considerable mfi‘lvuh‘nal
Mol s ¢s in the use of such ultgranccs). Inslead,-ll can be concluded from the

s above that the German children have acquired phrasal prosody and that

The o
Occurrence of ISL was

dren were able to realize phrase-level
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113 ] 4 av’”’ N 1994' 8)
they were “aware of the link between phonology and syntax” (Snow
at the early multiword stage. n’s
The results also corres

: ildre
pond to previous work supporting chi il

sensitivity to the phonetic properties of phrasal boundaries (J“SCZy’kwL;‘S
1992; Soderstrom et al. 2003). The German children seemed to corfel“l‘ This
with phrasal boundaries, and they produced it in the appropriate contexdsi'll o 10
is in line with earlier studjes showing that children adopt FSL accor N Da]]d
their native language (Levitt and Wang 1991; Halle, de Boysson-Bardics,
Vihman 1991; Vihman and DePaolig 1998). .

However, the small number of participants and the restricted llm(‘? e
of this study suggest that caution is required when generalizing the rest! i
obligatory pattern in the acquisition of German, That the four pa.ru-lc~1p o
investigated here all produced FSL does not exclude the 17()5§1b1 lV}:/or
individual  trajectories. Other  German  children might reallZe' me O
combinations predominantly as single successive word utterances — as SO
the English children did (Bloom 1976 43-44). access 10

The main conclusion from Analysis I is that the children had ac ingle
prosodic categories higher than the word level because they bound ﬂlelrhbmge&
word utterances and word combinations into prosodically coherent 4 d x;;;b e
However, according to Lle6 and Demuth (1999), there are const bwor
differences  between the  prosodic Structure of single words E,Hld‘ Jore
combinations in child German, Therefore, the following analysis W_lll (,x)p an
the prosodic size and (he aceent patterns in single words (Analysis I1a
carly multiword utterancesg (Analysis IIb).

windoW
an
nts

4.  Analysis IIa: Prosodic size

and accent patterns of single word
utterances

4.1. Introduction

Previous studies on children’s word structure have noted that lh(c 9der(l)}r/
productions correspond to a single foot in many languages (Fikkert 1()97 for
Dutch; Gerken 1994; Demuth 1995, 1996; Salidis and Johnson lf 9 for
English; Demuth 1996 for Sesotho and K’iche’; Lle6 and Demuth I8

Aglt in many
Spanish and German; Ota 2001, 2003 for Japanese). Apparently, l,n carly
languages, a maximality constraint limits he upper size of words 1

S ) - the German
speech.” The ¢xamples below illustrate that the productions of the G
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chi —

f(})lrlll;lrejr\lsoltnu;;f St}ldy also were ‘restri/ctcd to a single trochee or a monosyllabic
i Kegar 1(;1 '(Jerm_an datz\t of Lle6 and Demuth (1999), truncation of target
The foll()DV:i 1o (;n a sm.gle foot took plaCf: thr‘ough the early multiword stage.
Provide CX’?D l(}la, which are representative 121' the structure of single words,
(Table 2 e m}; Ls of 'how target trochegs (1 abl.c. I_%), monosyllabic targets
Comp()lln(,lgn}ll‘l« tisyllabic 1m-g§t words w1th IlOﬂ—lI}lllal stress (Table 5) and
carly multik ( flble 6) are realized by the children. They are all produced at the

e word stage.
in thesirlhé e‘xal.nples in Table 3 show, trochees corresponded to the adult target
prosodic shape and stress pattern.

Table 3
) 3. Production of trochees at the carly multiword stage'®

child production  adult ritten form gloéé
e . target
{;;::S](gzllbgl(;l 1;09.19) /v:f}sc/ Wasser ‘water
[téla] (Sand ;07.25) /b/agn/ rB‘aggcr icxcaval()rv
Ry f]:le 1(1,.1 :07.15) /t/elu/ Ic‘l‘lcr plate’
lts5o] (1:],]()}1013, 1,07.15) lafal AFIC ‘ape’
e fg” (\LN L 1;}0.0) /kf:zs/ Kise ‘ ‘cheese’
[méilo] (i:l 3glil[, 1:10.28) /faufl/ Scl.xautcl ‘sh.ovcl’
o) (sa; u.)n()ra, 1;08.15) /my:lo/ Miihle ‘mill’
21 (Sandra, 1;08.05) | /fndle Schnuller ‘dummy”

The fs: o . ' i
prosodic size has also been maintained 10 monosyllabic words, as

shown in Table 4.

Tabje 4
. Production of monosyllabic target words at the carly multiword stage

child Production T adult written form glosé
- target
H,lggl ((gl:ll)c, 1;07.25) Jvuest/ Wurst ‘sausagc;
[bal) (i?le(c, 1.;08‘24) el e g
lhazssj;El)IIOIa) 1;07.08) /b:i/ Ball ‘pall’
l?a!m] (q'00nora, 1;07.15) /haus/ Haus ‘house’
gy (; and.ra, 1;07.08) faem/ Arm ‘army’
lma:k] *( {TVIl.dla,‘l :07.15) mulg/ Milch ‘milk’
Wiglaf, 1;09.19) /maekt/ Markt ‘market’
_ ‘hole’.

[Vox] (Wielaf
Vox] (Wiglat, 1:09.26)  Mlox/  Loch
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on-
n an

. . -ds. taroets accented O
In contrast to trochaic and monosyllabic words, targets ac

initial syllable were truncated to a single foot, as shown in Table

Table 5. Production of tar

i nl]lli'
~ single foot at the early 1
get words exceeding a single foot at
word stage

child production - adult written form  gloss -
To————— target = panand
[mé:na] (Eleonora, 1:07. 15) /bana:na/ Banane ccamel’

[me:l] (Sandra, 1,07 29) fkamé:l/ Kamel f;cphzm"’
[fant] (Wiglaf, 1,09.19) felefant/ Elefant ‘“qrror

[gail (Nele, 1,08.12) Ipapagai/ Papagei I: i‘mﬂ-ﬁ,

[hafo] (Sandra, 1;08.05) Igirafa/ Giraffe b __

[kau] (Eleonora, 1;07.15) Tkakau/ Kakao ‘u) o

[pize] (Wiglaf, 1,09.26) /papie/ Papier Li)oa;law’ i
[mata] (Nele, 1,09.24) -~ Itomats/ Tomate TOT==

able 515

= . . . e illustrated in T )
I'he truncation pattern in monomorphemic words as illustrate khaar,

well-attested in child language (Fikkert 1994; Gerken 1994 Wl-‘“el;bglr l 2003:
and den Os 1994; Demuth and Fee 1995; Demuth 1995, 1996; Ota= ’Ounds-
153-158). In contrast, less is known about the development of Corgﬁorl as
Fikkert (2001 feports  that - compounds initially undergo trfm(flcquiriﬂg
monomorphemic tri- and quadrisyllabic words, but that the Dutch I a target
children vary in Wwhether they produce the first or the second part (‘) feet with
compound. Some of the children realize compounds as two Sepa_l'éll({‘ trochee:
equal stress (also called level stress) or merge the two feet to a Slllgdcq always
However, although subject o different strategics, early compO'Uﬂd'vcalc that
appeared as a single foo. The examples provided in Table 6 mndl 5 10
German children use (he Same strategi - they
merge the two units of the €O

In sum, the prosodic stry
and Demuth’ s (1999) obsery
comprising more than
stage. But when do the
answer this question, {
final prominence ip sin

mpound. fims L1ed
cture of the single word utterances contl o words
ation that German children do not produwltiwor
a single foot unti] they enter into the early mu_ds .
children start (o overcome this restriction on WOlnelll o
he following analysis investigates the develop!

gle word utterances,
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Table 6 i
. Production of compounds at the early multiword stage

- hwil:itten form glbsswr

hild production ~~ adult
- gt el
ﬁllls;] ((gViglzu‘, 1;09.19) [riznrait/ Riesenrad ‘giant wheel*
andra, 1,08.14) /fisbeteemomeite/  Fieber- “clinical
[hys (N (1 . lhermomc?er thcrlnfnnetcr’
l?aéu] "(NCOHOI'H, 1,07.15) /bfauuihézf/ Baucn%hoi farm
cle, 1,07.25) /Gisteaie/ Ostereier ‘caster egg’

Indipal (e N (colored egg
[hﬁt:%].(:‘lc, 1,08.29) /bauxna:bal/ Bauchnabel ~ ‘navel’
Ip6uti) (I;]dndra, 1,07.15) /hantfuzha/ Handschuhe  ‘gloves’ (pl.)

I (Nele, 1,08.12) /fpi:lplats/ Spielplatz ‘playground’

[ h’; > gy
[%las] (lconora, 1,08.26) _/fpiplfs/  Spielplatz ‘playground’

42 Crian ¢
Criteria for the selection of time period and data

i:)zlf:]?()d considered in the. A11.zllyscjs [la and IIb started with the first
al)l)l"()bxi[(/‘e of a word combination in the CcOTpuS and was limited to
"n(ltely three months thereafter (mean: 2 months, 28 days). i1

(—Lli(n)szlﬁ(’d %‘I‘i.lcn'ou (as e.g., age in months) has_ been applied Ib!‘ {hc analysis
Instead rcll%\ L1'llldrcn cnt.crcd u.n() the carly mulqurd stage at dll!crcnl ages.
ﬂcXiblé ﬁm‘l.lg to the time window .uscd 17n Analysis I abovg provided a more
i“diVidml]Lflw“O}{ to .C()l'nparc children’s productions 111dcpcndcl.111y ol
followine ;lges. lhu.q, }11 /.\]]al)./SCS [1a and IIb, the da}zr were grou_pcd mlo. the
Point lb(p()ur points in time 11 accordance O the I'SL slu(‘ly of /}.nzllysns I:
C()mbin'u'f 1? covers all (1;1le l)cFchell the emergence of the first V:/o.rd
> ) icnc(l)ns and the onset of th§ FSL s:'ludy ( mcap dura‘lf(m: 11.7 days). Point
days) and lg:lcs the data utlc1:cd in the first hall ol“lhc I<bl), study ( mean: 112
Weeks of § 3 the second ha.ll (l‘l’lcal.li 11.5 days). Finally, P4 summarizes three

subsequent recording sess10ns (mean: 22.5 days).
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4.3. Data analysis and results
=1 accent (€89
The analysis regarded all single word utterances with target 11113'1_ ‘l-ccle}?é Ehrec
Papagei [papagii] ‘parrot’; kapurt [kapGt] ‘defective’) uttered within ds, eac
months as described aboye (total: N= 170; 100%). In Othc,r wo‘ran’a]ysiS-
attempt to produce a target accent-final word has been included In lf}‘“ 4 accent
Then, the number of word tokens that were indeed realized with I,l nfh single
were counted (total: N= 26, 153%). However, the majority of SI'lrced as @
word productions were disregarded because a) they were 1~ca1.l)lls shifted
monosyllabic form, b) with equal prominence (level stress) o €) Stl((«;) Fig.
(o the initial syllable ip disyllabic productions (total: N= 144, 84’7‘01'11‘ time-
illustrates the percentage of accent-final productions at the four p()1n1§ d off loW
As Fig. 4 shows, the bercentage of tokens with final accent starte iod, stil
and increased slowly unti] p3. Towards the end of the 1hl'ec'mo.nlh_péréiult,—li ©
less than 50% of the target accent-final words were produced in an a¢ th final
fashion. Crucially, at the onset of combinatorial speech, realizauqns ‘l‘/é carlier
accent were completely absent in the data. This provides support for t i/cl after
finding that German acquiring children extend the prosodic word 1;31 1999)-
they have mastered phrasal prosodic units (Lle6 and Demlll d stage:
Furthermore, at the time children entered into the early multiwor b
lexical words were restricted (o bear stress at the leftmost syllable
rightward stress wag Unattested,



|98]
ol
(V8]

Prosodic structure in the early multiword stage

I
Final accent in words
50 4
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=
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-
% 1 S
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D -4_.ﬁ__..r-~"-~“"_'-l
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Point

Figy
re e : - o e
4. Percentage of accent-final realizations per point in development.
The question i , . v aam
- ¢ question is whether the truncation patternis due to a general inability to
SS1gr : . 5 ; . ;
the €0 prominence to the right branch of a prosodic representation. ['herefore,
whq}: cent pattern of word combinations has been examined to find out
er there was a general preference O stress the leftmost units.

S.
accent patterns of the early

Anal.ysis IIb: Prosodic size and
multiword utterances

5
1. Introduction

word combinations Were prosodically
combinations often contained more
flexible accent pattern where the
the first phrasal unit (Table 8).

IILI:: ii)&lj;)l‘;mlg examples indicate that
THsm, A%in )1b~( ‘than single words. Word
phfaSallaci e foot, and they shoVYf:d a more

ent lay on the second (Table 7) or
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Table
multiword stage

child production

adult

T 0 farget =000
[?0bm tauf] (Wiglaf, 1510.13)  Jobp drauf/  oben drauf
[ta vafm] (Wiglaf, 1;08.06) /da: fla:fxlﬂ da schlafen

[?ava héfo] (Eleonora, 1;07.15)

[jona vék) (Eleonora, 1:07. 15)
[ta pAs] (Nele, 1,06.26)

[sese bdj] (Nele, 1;06.26)
[g¥no mars] (Sandra, 1;07.08)

lamija] (Sandra, 1:07.20)

Table 8. Productions of word

multiword stage

child production
(%1 2&sn] (Wiglat, | 0926)
[vér tiryo) (Wiglaf, 1;10.13)

[ta: tin] (Eleonora, 1,07.15)
[?ana vik] (Eleonora, 1 507.15)

[?4s0 2af] (Nele, 1,07.09)
[né:ti daj (Nele, l;()7.()9)
[mig ?&ndo) (Sandra, | ;07.15)
[Pdmov tuig] (Sandra, 17,1 5)

Apparently, word combinatio
the onset of multiword S

particular edge in word combinat

/jomna vek/
/da: post/
/15t dere bal/

aua afa/ aua Affe
Jona weg
da Post

ist der Ball

gry:ne mais/  griiner Mais

jasmaria/  jaMaria

Itsvai tizro/
/da: drin/
/hana vek/

zwei Tiere
da drin
Hannah weg

/doize auf
kneito day/
/milg endo/

Dose auf
Knete da
Milch Ende

_fain fowllein Swhl

w;'itten form

. : G ith final accent at the early
7. Productions of word combinations with final accent at the €

gloss

;Jhe top’
‘(here sleep’
‘Ow ape’ :
‘Jona away
‘there mail’

‘is the ball ’
‘green maize
(‘pea’) 7

‘yes Mary__—

i3 N > earl
combinations with initial accent at the early

adult written form  gloss )
target e /l;—* =

i 7’—.\777 S — 7‘, o €n o C’l
/ai esp/ i essen cge v

‘7
‘(wo animals
.
‘there inside r
ope
“[Tannah (p10l
)
name) away
k
i
tin open ’
. -
‘plasticine ther
?
‘milk end
L )
‘one EIB}JL S

=

; . from
. ¥ g ) (;11(,(/I
ns could bear final or initial promin :

ions will be hi ghlighted.

. .es for a
. : ‘e nreferences
peech on. In the following, possible prefer
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2. Criteria for the selection of time period and data

and grouped according 0 the same

The : L.
he word combinations were selected
tterances before. This 1s, the word

“tlleria applied to the single word u
Combinations analyzed here are produced within the same recording sessions
as the single word utterances from Analysis [Ia. Accordingly, the points in time
(P1-4) cover sub-periods identical to those of the single word utterances.

S : .
3. Data analysis and results

The analysis has been restricted to word combinations showing final or initial
Prominence, Thus, word combinations with final or initial prominence uttered
Ctween the onset of multiword speech (P1) and three weeks after the end of the
FSL study (P4) were extracted from the database (total: N= 464; 100%). Mere
Word repetitions were excluded from the analysis even il they displayed a
l‘)'hrasc—like intonation. Then the percentage of word combinations displaying
final or ipjtial accent was calculated per period (total: N= 23,7; 5}'1(%) vS. _N:
i 48.9%). Tig. 5 illustrates the percentage of tokens displaying final or initial
aceen,

Whereas initially the phrases with final accent pl'cdominalcd: the
Pereentage of phrase-initial and pln'usc—fina] accents was more l)ﬂluncgd in the
last two periods. This shows that the children realized leftward and rightward
Plominence in word combinations: Lven if accent-final word combinations are
fMore frequent at the onset of multiword speech, the children produced accent-
Hlllrial phrases in approximately 40% of the cases at that tme. o
. lo summarize, the comparison of single words apd word col.mlnnaufms
fevealed two striking differences between their prosodic shapes: First, lexical
Words corrcsl')ondedio a single foot at the onset of combinatorial speech while
Word combinations could exceed single foot size. Second, while stress had to

© assigned to the left edge in lexical words, word combinations allowed for a
leftward ang rightward ;‘()nlincncc. Therefore, it can be concluded that the
Wuncation of longer words to a single fool is not due to a general inability to
assign rightward prominence 0 a prosodic structure. Instead, the fact that
lexical words are more constrained than word combinations suggests that the
phonol"gical grammar of the children is sensitive to word and phrasal levels of
the pProsodic }ﬁcrarchy as proposed in Demuth (2001a, 2001Db).
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Pluase-final vs. phrase-initial prominence

—&— final — - & - —initial

100

Realization in %

P2 P3 P4

Point

S o
ent
e Jevelopmen
-final and phrase-initial accent per point in develop

Figure 5. Percentage of phrase

6. General discussion

The present study examined the

e and
: o " qipole words @
prosodic characteristics of single W
word combinations at the

"
carly multiword stage. There are lhf_ce mamerrbesablc
First, when starting to produce word combinations, German Chlldr,en ‘;V,is claim
(o integrate utterances into a coherent prosodic phrase. Evidence for t ong the
comes from the fact a) that there was 7 graduation in prominence a];l-m?ioﬂs
constituents forming a complex phrasal unit, and b) that word com ;1(:‘ i
showed F'SL, at their rightmost boundary. As Analysis I revealed, erancc—
duration increased significantly af utterance-final compared to }?lm their
internal positions, Apparently, the German children have learned [%f) 1966)-
ambient language that phrasal boundaries are marked by FSL (Delallle‘iﬁve to
This is consistent with carlier findings showing that children SeEAs Sin‘sin their
phonetic cues of their mother tongue and that they adopt such IcauucsVihman
own speech (Levitt and Wang 1991; Halle, de Boysson-Bardies, and
1991; Vihman and DePaolis 1998). .. rosodic

Second, the German children examined here did not build llp_the” p would
system simply upwards along the prosodic hierarchy. If they did, Onct pefore
expect an extension of the prosodic word onto more than a sing}e fo'o eech,
word combinations are attested. Instead, even at the onset of mUItIWOl,d prOI'
word combinations showed more variable prosodic patterns than words:
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ﬁorr.llzlnzlliorls could contain more than one [‘()(?t while lexica! words Sllll‘ \ivere
,:mtcd to a single foot. Also, word combinations Were realized with various
i e i, e S
initial stress. This result indicates that the chi g
ir(: r: .,Could produce more complex structures than a single foot, z?nd ‘lhcy (}14 sj
& c.ldmmatlcal contexts. Apparently, there are prosodlc x’estl‘lctlogs (.)n lcxu.,
fir(l)(li?s 1arge‘1yr independent of those affecting s_y.n‘Factic phrdses ; SlllT}}lllar t(zll,ﬁ:
Tepo;zgs of Demuth’s (2001b) on the acquisition of Spanis : e 1) .
“Ported here reflect awareness of word and phrasal levels at the same time — 10
Sggl;\;ilh the prosodic constraints approach put forward in Demuth (2001a,
. nfhird,. the data reported here show that the focus on. single wol(cjlslas
Mon in earlier studies (e.g., Fikkert 1994; Demuth 1995,' Dem’ulh d?l ‘ cc
i S) ‘c.ould result in a wrong picture of German children’s prosodic
\apdblhlles. For example, a ‘pure’ word-based analysis would lead to the
conclusion hat the Germ’an participants are not operating beyond sub-word
vels as long as the word structure does not exceed a single foot. But as tl?e
OSults of (hig study demonstrate, children do have access to the prosodic
Crarchy more than one level simultaneously. rI‘hCl'CfOl.‘C, to captu‘rc
Prosodic development, a more flexible model is needed which allows for
o : structure.
l’Sm Wwhy is there a single foot limit for such a long time in chil(’l ‘( ‘101"1‘1'1:111-?
rdleo and Demuth (1999)‘ suggested that the constraint L‘XIIAl ISTIVITY i
0ked high in child German — thus, the initial unloo‘lcd"s,yllablcs in
nl()n()}T’Orl)hcnlic target words such as Giraffe |gilsafolslrw ‘glr‘aﬂc ()1"’B‘an(r1r‘1c:
at (:E:;aéggll’lljw ‘banana’ are omitted. However, :ﬁc 1(:1:3(:3‘5) r(l)iol(i{l:bv}l[::t l!!(\)i)ltl i\n
D s hisrare Caila PYeo " the Si S
}‘ermanll n(())i the hierarchy fails to accounjtv :};;gei [[pﬁpa,h:['g?l—lllr]pw ——
“lefan [[ele]{fant]]py, ‘elephant’ because EXHAUSTIVITY is not vi(.)laled
N Nevenh} i i ;i asteate, initial feet and unfooted
: cless, as the examples in (3) illustrate, It ' :
Vllabies were subject to truncation in a gimilar way in - and quad.ng)./llablc_
ords, APPHI'Cnﬂy there are additional factors delaying the ZquUlSlt%Oll of
. olomo : llabic words in German. One out of these
AClors seems 1o be their low frequency in German (Lle6 and Demulh .19(.)9),
b provides litile evidence to overcome the maxi.mal'lty restriction.
‘ Wever, the frequency issue needs a more detailed investigation becguse the
duency analysis provided in Lleo and Demuth (1999) was reslrnc@d to
monomorphemic words, which represent only a subpart of the German tri- and

ards and downwards acquisition of prosodic

nomorphemic targets such as

Tphemic tri- and quadrisy

Ho
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orman
quadrisyllabic vocabulary. Apart from monomorphemic words, 1h‘c G:rrilsing
vocabulary contains numerous morphologically complex words all congns s
more than a single foot. For cXample, a huge number of German n}(: e
compounds (Ortner et al. 1991). Apparently, German provides cnou,f_z A
children that prosodic words can exceed a single foot. I suggest 1h(§tj 1o the
emergence of tri- and quadrisyllabic words might also be relate narke
interaction of word formation and stress patterns in German. In thcf Uni -::ss i
case, German compounds are stressed on the leftmost element Whl!C 5 I] 998;
monomorphemic  words g rightwards (Giegerich  1985; F ely‘ ular
Raffelsicfen 2000 Jessen 1999). Also, there are many exceptions o lhlc ri;, that
patterns (Jessen 1999). Thus, the problem for children acquiring G‘C"m‘m‘u‘cmw
they not only have to infer morphological structure from the surface SjUU cture
but they must also infer hoy prosodic constraints apply to that ‘slll iterns
(Grimm submitted). The rich number of exceptions to the regular p‘lll il
makes this task more complicated (Peperkamp 2004). Future fCSCa,Ig more
show whether the acquisition of prosodic word structure is deQ ] and
complicated in such languages where the word-internal morphologi¢
phonological structure varies.

7. Conclusion

ds and
The present study investigated the prosodic characteristics of single WOl dj::lt‘,
word combinations at the early multiword stage in German. /\“ lhc 1 ‘i to
indicate, German children bound their early word combmal]on.shrasﬂ
prosodically coherent phrases. Moreover, as a comparison of word zuldl F]cv els
prosody revealed, different constraints were applied to word and phrasa
of the prosodic hierarchy. Although fu;
individual trajectories, the data are in
approach put forward by Demuth (200
have access to different lev

ther research is needed 1O “55;:
line with the prosodic COHSl'lliler“
a, 2001b), which proposes lh.al chi
els of the prosodic hierarchy at the same time-
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NOtes

EXHAUSTIVITY requires a given prosodic category (0 be dominated by the next
requires a g [

higher category in the hierarchy (Selkirk 1995).
Lle6 and Demuth (1999) are not explicit in whether they counted type or token
frequencies. However, because they caleulated the ‘proportions of monosyllabic,
disyllabic and multisyllabic (tri- and quadrisyllabic) words in the carly target
rVocabulany’ (p. 411), I assume that they regarded the token frequency.

lhere is an ongoing discussion aboul {he prosodic characteristics of carly word
Combinations, dealing mainly with the question of which prosodic diagnostics
distinguish “real’ carly multiword utterances from  successive single  word
Ulterances (see Behrens and Gut (to appear) for an overview and recent results).
Those slllcﬁcs, however, have not related {heir results to the function of the
Prosodic hierarchy in acquisition. _ o

Kehoe and 1 1e6 (2002) investigated the following intervocalic C()l.lS()llﬂ]‘ll,‘»'j /t, j ts,
k, 1. They found individual differences 10 which sub-syllabic umt a given
C‘()nsomlnls corresponded.

See also Behrens and Gut (to appear) for
thse& for example pause duration.

The comparison WORD vs. PHRASI
2x2 design and should contain four

arguments against prosodic criteria of
i ; and INTERNAL vs. FINAL actually had a
conditions: PHRASLE-FINAL, PHRASLE-
INTERNAL, WORD-FINAL and WORD-INTERNAL. Unfortunately, WORD-
U\”'l {RNAL cannot be investigated due (0 the lack of non-final unstressed syllables
n the data, The condition called WORD thus is identical to WORD-IINAL.

In everyday speech, it is common {hat nasals form the syllable nucleus in
unstressed syllables in German. Lor example, haben ‘1o have’ can be pronounced
as thdtbon/ or as /ha:bmy/ with /my/ as the nucleus of the second syllable. Likewise,
Regen “rain’ can be 1)1‘(‘)1101111(:0(1'218 fséigon/ or as sé&gn/ where /1)/ represents the
Nucleus, and Tomaten ‘tomato’ (PL) as Jltomditon/ or /tomditn/ with a syllabic /n/
Tepresenting the nucleus. In the study, only the syllabic /m/ is considered.
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9.

10.

11.

iglal
Not each child produced all of the five rime types /a/, /i/, /ol, 13/, /11?; l::/)ifor y
produced the rimes /a/, /o/, /o/, /m/, Sandra /a/, lo/, Nele /a/, /i/, [0/, and':jon -
fal, o], Ial. Table 2 provides the mean values per rime type, i.e. the durd‘. s
standard deviation and number of items of a particular rime type acros
children. s ectriction
The early productions of Portuguese children did not obey maximality I¢ it o
because they produced disyllabic iambic and trisyllabic forms from th_c Ono and
speech. See Santos (to appear) for Brazilian Portuguese and Freitas, Vigaro,
Frota (2004) for European Portuguese. are MY
Transcriptions are according to Mangold (2000). Secondary stresses ¢
additions.

o i G
. . e o g - finition O
As in Analysis 1, a morphosyntactic criterion has been used for the def
word combinations.
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