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ABSTRACT 

Children of’three different ages (five, eight, and ten years old) 
were asked to syllabil’y a list of auditorily presented words. 

The list composition was such that the eflicct of dill‘crent 

knowledge sources on the children’s intuitive 
sl;llabification could be assessed: the relative importance of 

language-universal versus language-specific phonological 
constraints. the ell‘cct of morphological complexit!. and the 

cfl‘ect ol‘ orlhographic knowledge. The results indicate that 

five-year old children are already aware 01‘ language-specific 
constraints and arc sensitive to the phonological distinction 

hct\r een continuant and non-continuant consonants. 
I,iteratc children (eight and ten years old) are influenced in 
their syllabification behavior b) their orthographic 

knowledge. i.e. once children have reached the litcrate stage 

it is difficult for them to separate phonological and 
orthographic knowledge in this phonological task. Finally. 

children in all three age groups did not syllabify singulars 

dill’crcntly than phonologically closely matched plurals. 

1. INTRODUCTION 

This paper deals with young children’s intuitive 

syllabification of spoken words in Dutch, their native 
language. More particularly. wc are interested which 

parameters dcterminc their choice of syllabic boundaries 

when different knowledge sources suggest allcrnative 

segmentations. 

‘l‘wo types of such decision conflict will be studied: (I) a 
conflict hetwccn the prediction made by the distributional 

[acts in the phonological structure of the native language and 
the prediction made by the distributional facts in the 

phonolog>; across lanpuagcs: (2) a conflict between a 

segmentation that is based on purely phonological 
considerations (c.g.. lrA!-inIr)i) and one that is hased on 

morphological considerations (e.g.. /rAni-lIr]!). 

The lirst type of conllict pertains to the distinction that is 

made in phonological theory between language-universal 

and language-specific constramts on syllable structure. II‘ the 
language-universal constraints arc innate (as is sometimes 

believed. because of’their high frequency of occurrence across 

lanpuagcs). children will take these language universals as 

the dclhult option until they have assembled suflicicnt 
cvidcnce tiom their native language input that their own 

language does not match the universal pattern on this 
parameter. The distribution of phonemes in the Dutch 

vocabulary yields an interesting syllabification conflict of 
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this type. In Dutch a short vowel cannot occur in cnd- 
position in a syllable (a long vowel can). In other words. 

when a short vowel is followed by a single intervocalic 

consonant. that consonant must he part of the first s) Ilahle: 

the segmentation /a/-/pal: (apple) dots not respect the Dutch 
phonotaxis. I lowcver. according to scvcral languagc- 

universal principles on syllabic structure a single 

intervocalic consonant belongs to the second syllabic: the 
Obligatory Onsel Principle (Ilooper. 1972) stipulates that 

the onset of a syllabic must bc tilled whencvcr a consonant is 

available (hence: :‘a!-/pal; rather than /ap/-/al/) and the 

Sonoritv Principle (Clemcnts, 1990) holds that the sonorio 

lelcl oia syllable must decease minimall\; towards the end of 

the syllabic but increase maximally towards the syllabic peak 

(hence: !ai-ipall and not iapl-/al!). I low will young children 

cope lvith this type of conllict? 

Conflicts hetwccn language-universal and language-specific 

constraints may bc resolved differcntl! hy children 01‘ 

varying age groups. If the youngest testable children have 
not already detected the language-specific constraint and 

reset the parameter in their lan_euage system accordingly. 

their syllabilication behavior WIII difrcr fi-om that 01’ older 

children. 

‘fhe second type of conflict pertains lo the possibilit). that it 
may bc difficult for children lo keep the s),llabic and 

morphological levels of language apart. Note that WC do not 

doubt the linguistic validity of this distinction. The 
question is simply ivhethcr children segment words solely in 

accordance with phonological principles or attend to 

morphological boundaries as well. Indeed. the 

morphological structure of the language is a very important 

part of lexical knowledge and it is conceivable that children 
cannot ignore morphcmcs \vhen doing a scgmcntation task. 

Apart from the fact that the acquisition of language-specil‘ic 
conslraints takes time, there is another reason fbr including 
various age groups in the stud!. It is interesting to make a 

distinction between preliteratc and literate children. Once 

children become literate. the particular orthographic 

conventions of their language (in particular those pertaining 

to the spelling of phonemes at s),llable boundaries) ma) hc 

an additional knowledge source that affects their 
segmentation of’ words. Again. the Dutch language ollizrs an 

idcal test case. The phonological distinction between a short 

and a long vowel preceding a single intervocalic consonant 
is not rellccted in the spcllinp of lhc vo\vel (a single 
grapheme in both cases) but in the spelling of the consonant: 
two graphemes when the consonant follows a short \ owcl 

(e.g.. iapal; is spelled as APPEL. ipasari is spcllcd as 



1’ASSl-X) and a single grapheme when it follows a long 

vowel (c.g. -ia:pan, ’ is spelled as AWN. !va:zan/ as 

VAZEN). ‘l‘hc realization of the intervocalic consonant as a 

rcduplicatcd grapheme after a short VOWI might suggest an 

ambisyllabic segmentation in the intuitive syllabification 

task. i.e. a segmentation pattern whcrc the intervocalic 

consonant phoneme is copied at both sides of the syllable 

boundary (e.g.. !apl-/pal/). Such a segmentation would match 
the segmentation of the spelling pattern of the word at the 

end of a scntencc as prescribed by the Dutch spelling 
conventions. Since prcliteratc children do not know these 
conventions a comparison between prcliteratc and litcrate 

children can shed light on the ClTect of orthographic 
knowledge on intuitive syllabification. 

We dcsigncd an cxperimcnt in which the intuitive 

syllabifications of five-year old. Cight-year old and ten-year 

old children were cspllcitly studied. in order to find out 

irhethcr the three knowledge sources mcntioncd above - 

language-specific phonological knowlcdgc. morphological 

knowledge and orthographic knowledge - atrect their 

scgmcnlation process. 

2. EXPERIMENT 

2.1 Method 

Subjects. Three age groups \bcre used in the cxperimcnt: 5 

year-old children (henceforth: 5YO). 8 !car-old children 

(8Y0) and ten-year old children (IOYO). The 5Y0 children 

(n=40. mcan age: 5:l I years) wcrC prelitcrate and attcndcd 

the last year of Kindergarten at the time of testing. All 

children in the 8YO group (n=40: mean age: X:10 years) and 

IOYO group (n=40. mean age: IO;5 years) \rcre Illcrate (in 

Flemish schools in Belgium. children learn to read Dutch at 

the age of six). IHowcver. the knowledge sources studied in 

this cxperimcnt may be better dcvcloped in the IOYO group 

than in the 8YO group. \vhich may result in diffcrcnt 
syllabification behavior. 

Materials. As has been dcscribcd in the introduction WC 

wanted to confront children with two types ol‘conflict and 

SW how they would resolve them. In order to sludy the clycct 
of language-specific phonological knowledge we prcsentcd 
our sub.jccts with words in which a single intervocalic 

consonant follows a short vowel (n=6). i.c. words \+ hich 

should be syllabified in dilf‘erent ways according to the 

Dutch phonotactic system than according to the languagc- 

universal phonotactic restrictions (type !apal!). In the 

control condition we used words (n=6) in which a single 
intervocalic Consonant follows a long vowel (type ile:pall). 

In hoth conditions the intervocalic consonant was a stop 

(the phonemes !p/. !I/. and /k/ occurred twice each). A third 
condition was included (n=6) in which an intervocalic 

liicativc fi)Ilo\rcd a short vowcl (the phonemes !17. is/. and ix’ 

occurred twice each). This was done to study the clTcct of the 
nature of the consonant on the way the conflicl hetwccn 

language-universal and IanFuage-spccilic phonological 

knowlcd~~. was resolved. It IS possihle that continuants 

behave dlllerently f?om stops in the syllabification task. A 

possibility. for instance. is that subjects try to resolve the 

conflict between language-universal syllabification 

principles and Dutch syllabification principles by trying lo 

respect both. which they can do by making the intervocalic 

consonant ambisyllabic (lapi-/pal/) In an ambisyllabic 

segmentation the short vowel of the lirst syllable is chcckcd 

by a consonant and the second syllable begins with a 

consonant. 13~ their nature. continuanis‘ would seem to lend 

themselves more to such ambisyllahic segmentations than 

stops. There is a second reason why it is interesting to vary 

the nature of the intervocalic consonant. Any difference 

between these two consonant types f’ound with prclilcratc 

children might disappear in the literate stage if litcrate 

sub.jccts perli,rm the syllabification task by operating on an 

orthographic representation of the spoken \rord. i.e. if the! 
cannot ignore their orthographic knowledge. Indeed. since 
thC Dutch spelling system requires that a &.lC intervocalic 

consonant be realized as a rcduplicatcd grapheme after a short 
vowel. reliance on this knowlcdgc would yield ambisyllabic 

segmcnlations for both slops and rricativcs. 

l‘hc manipulation ol‘ the above mentioned phonological 

Factors (vowel length and type of intervocalic consonant) 

was a replication ol‘ previous research (Gillis and De 

Schutter. 1996) and served at the same time as a mcans to 
have a rcfcrencc point for the study of the morphological 

complexity factor. In order to find out whether children are 

able to ignore morphological boundaries when engaging in a 

syllabification task. a set of I8 bimorphcmic words were 

closely matched (on a pairwisc basis) to the set of critical 
monomorphemic words described above on the intervocalic 

consonant. the vowel immediately preceding that consonant 

and the vo\rcl immediately following it (al\\ays a schwa). In 
all pairs the schwa \+as followed by the phoneme lni in the 

himorphcmic member of the pair and by the phoneme il! or ‘ri 

in the monomorphemic member. In all items the main stress 
fell on the first syllable. ,411 monomorphemic items \verc 

bisyllabic singular nouns. whereas all bimorphcmic items 

were plurals of monosyllabic nouns. Hcnccforth. \vc will refer 

to the two item sets as the sets of’ singulars and plurals. An 

cxamplc of an item pair is /bo:tar/ (butter) - ipo:tani (paivs). 

As a result of the matching process the same t\\ o 
phonological factors were manipulated in the set of plurals as 

in the set of singulars. 

All critical items wc’rc mixed with a scl of26 filler items. all 

bisyllabic words whose main stress fell on the second 

syllable. In addition we added I8 bisyllabic diminutives. 

Initially. these words had hecn added to make a contrast 
between inflectional morpholog> and dcrivational 

morphology - for that reason the diminutives \vcrc derived 

from the same stems as the plurals - but considering the 

unavoidable mismatch of word Categories (singular. plural. 

diminutive) on the phonological environment at and around 
the intervocalic position (three intervocalic consonants in 

the cast of a diminutive), such a comparison would he flawed. 

For that reason \IC will not report on the diminuti\,cs here. 

‘l‘he experimental items wcrc divided between two lists. I.ist 

I contained 9 singulars, 9 plurals that were phonologicall\ 

matched to the singulars on the phonemes at and around the 
intervocalic position (as described above) and 9 diminutives 

which did not share a stem that alruady occurred in the 

plurals. List 2 contained the remaining critical items. ‘l‘hc: 
Iillcr items were added to both lists and a fixed random order 

was determined for each list. In both lists each word type was 

reprcscnted by 3 items where a long vowcl was followed hy a 

stop. 3 items where a short vowel was followed b! a stop. 

and 3 items where a short vowel was followed by a liicative. 

CIombining the data from the lwo lists yielded 6 items for 



each combination of morphological type and phonological 

condition.’ 

The t\vo lists wcrc recorded and copied on a minidisk for 

auditory presentation. 

Procedure. Children were tested individually in a silent 
room ol‘ their school. They had been introduced to the 

cxperimentcr in their classroom and told what task they 

would have to perform. When they presented themselves for 
the experiment the task was explamcd to them once more. It 

was explained in as natural a \vay as possible fbr each age 

group. The instructions emphasized that the child had to 

repcat the auditorily prcscnted words vey slowly. Examples 

wcrc provided. ‘l‘hc child was sitting m f’ront of a small 

microphons and syllabilicd each word. The experimenter 

initiated the onset of each new trial upon scoring the 

sub,jcct’s response on a scoring sheet. 

2.2. Results 

The total liequcncies of the various syllabification types 

occurring in the data were summed across all items belonging 

to the same category and across sub.jccts. Three 

syllabification types were distinguished: (i) segmentations 
in which the syllable boundary was between the intervocalic 

consonant and the preceding vo~vcl (e.g.. ial-ipall). (ii) 

ambisyllabic segmentations. i.e. \rhere the intervocalic 

consonant occurred both at the end of the first syllable and at 
the beginning of the second one (c.g., lap/-/p&). and (iii) 

segmentations in which the syllable boundary immediatclq 

li)llowcd the intervocalic consonant (c.g.. lap!-iall). For 

purposes of analysis the latter type could be ignored as the 

proportion of responses falling in this category was very 
small in all three age groups (5YO: 2.9 %. 8YO: 2.3 %. 

IOYO: 3.6 %). Given the complementary nature of the other 
1~0 syllabification types. only the data for the first type were 

analyscd. All licquencics obscrvcd for this type are shown in 

Table I as a fimction of the phonological. morphological and 

aft LBctors. 

Statistical comparisons \vcre made by mcans of chi-square 

(csts. WC will consider the strictly phonological issues 
(interaction between language-universal and languagc- 

specific phonological knowledge) separately loom the 

interaction between phonological kno\vlcdge and 

morphological knowledge. Since the effect of’ orthographic 

knowledge can only bc assessed by comparing the 
phonological and morphological effects across age groups. 

WC will report on the three age groups separately. 

5YO 8YO IOYO 

Sing. Plural Sing. Plural Sing. Plural 

______--____-_-_-____------------- 
vv+stop I I3 117 II7 I I7 I I8 II4 

v f stop I I4 II3 59 65 55 56 

V-tfric. 8 5 70 40 35 32 24 

_.__._______ - ____ -------- ---,- - ---.-- - 
Table I: I:requcncies of syllabifications m bctwcen the 

intervocalic consonant and the preceding vowel. The 

abbreviations VV and V stand for a long and a short vowel 

rcspeclivcly. 

Five-year old children. A chi-square analysis was 

pcrlbrmed -‘bn the frequcncics for the three types of 

phonological environment in the cati&& of singulars. ‘I’he 
outcome was marginally significant: X’= 5.21, p = .07. 

Whcrcas the cfrcct of vowel length in the environment of an 

intervocalic stop was non-significanl (X’ < I). the effect 01 
the nature of the intervocalic consonant was significant (X’ = 

4.23. p < .05), there being many more ambisqllabic 

segmentations in the context of a fricative than in the context 
of a stop. The etfect of morphological complexity (singulars 
versus plurals) was non-significant (X’ = I .29, p = .52). 

Eight-year old children. l‘hc frcqucncies observed li,r 

the singulars in the XYO group differed signilicantly Tim 

those observed in the 5Y0 group (X’ = 16.86. p = .0002). 
Whereas the effect of vowel Jypc differed significantl\~ 

between the two age groups (X- = 11.28. p = .0008). there 

being many more ambisyllabic segmentations in the short 

vowel condition in the 8Y0 group than in the 5YO group. 
the effed of the nature of the intervocalic consonant was 

constant across groups (X’ = .l5, p = .70). For the category of 
plurals the same pattern of findings was obscrvcd: an overall 

dilltrencc between the two age groups (X’ = 11.58. p = ,003). 

which was due to the different effccl of vowel length (X’ = 
7.45. p = ,006) - more ambisyllabic responses in the short 

vowel condition in the XYO group - in the presence 01‘ a 
constant cn‘ect of the nature of the intervocalic consonant (X’ 

= .29. p = .59). The effect of morphological complexity in the 
SYO group was non-significant (X’ = .62. p = .73). i.c. the 

two phonological variables (nature of intervocalic 

consonant and vowel Icngth) had the same effects in the 

categories of singulars and plurals. 

Ten-year old children. ‘l‘hc responses in the IOYO 

group did not differ tiom those observed in the 8YO group. 

neither for the singulars (X’ = .75, p = .69) nor for the plurals 

(X’ = I .48, p = .48). which indicates that the eft‘ect of the tlvo 

phonological variables was the same in both age groups. The 
effect of morphological complcxit! \vas non-significant (X’ = 

.92, p = .63). 

2.3 Discussion 

‘l‘hc experiment had been designed to study the rfrect of 

phonological. morphological. and orthographic kno\\ ledge 

on Dutch-speaking children’s intuitive syllabilication 01 

spoken words in their native language. We will discuss the 

role of the phonological and morphological lhctors 
consecutively and in each case consider the eifict of age. 

hence orthographic knowledge. 

The cll‘ect of vowel length was non-significant in the 5Y 0 

group, whereas it was in the two litcrate groups. In contrast. 
the effccl of the nature of the intervocalic consonant (stop 
versus fricative) did not ditycr between age groups. In all 

cases children made more ambisyllabic responses in the 
context of a liicative than in the context ol‘ a stop. The 

evolution of’ the eli‘ccl of vowel length might suggcsl that 

prelitcrate children arc not yet a\bare of the language-specific 

phonological fact that short vowels cannot occur in syllablc- 
final position. whereas the literate children arc. I lowevcr. the 

effect of the intervocalic consonant indicates that prelitcratc 

children are much more reluctant to violate the language- 
specific phonological constraint in the context of a liicative 

than in the context of a stop. which means that they have 



access to this constraint. In other words. thcrc appears to be 

an intcract%n- between children’s implicit awarcncss of the 
constraint and the nature of the intervocalic consonant. 

.c\rguably. the phonological distinction between phonemes 

belonging to the class of continuants (like fricatives) and 

non-continuant phonemes (like stops) determines childron’s 

readiness to make an ambisyllabic response. 

The finding that the clfcct of vowel length changes between 

the prcliteratc and literate groups indicates that orthographic 

knowledge may play a role in intuitive syllabification. 

Whereas prelitcrate children avoid ambisyllabic responses. 

which can resolve the conflict between language-universal 

and language-specific knowledge. in the context of a stop 
following a short vowel. litcratc children make these 

responses much more readily. Why do non-continuants lend 
themselves so much easier to ambisyllabic responses in the 

litcratc groups? The answer that wc suggest is that 

knowledge of the orthographic conventions of the language 

comes in hcrc. In Dutch a single intervocalic consonant is 

doubled in spelling alter a short vowcl. irrespective of the 

nature of the consonant (c.g., lap& is spcllcd as APPEI,. 
!mosali as MOSSEI.). If the spelling of the word affects 

sub.jccts’ syllabification process. intervocalic stops w i I I 

occur in ambisyllabic responses too. which is what we 
observed. The fact that a difference is still obtained between 

stops and fricatives in the 8YO and IOYO groups indicates 

that the distinction between continuant and non-continuant 

consonants is not lotally overruled by subjects’ 

orthographic knowledge. Cc. that children apparently 

consider both orthographic and phonological factors. Yet in 
an earlier experiment (Gillis and De Schutter, 1996) another 

group of SYO children did not distinguish between words 

with an intervocalic stop and words with an intervocalic 

fricative. At this stag we cannot account for the discrepancy 
between these two cxperimcnts. 

In all three age groups the effect of morphological complexity 

was non-existent. i.c. the clr‘cct of the two phonological 

factors was the same for the singulars as for the plurals. This 

finding shows that these children could well keep the 

phonological and morphological levels apart in the 

syllabification task. We should bc careful not to 

overgcneralizc this finding. In this experiment we reported 

data on one particular instance of polymorphcmic word only: 
plurals. These words were selected because they could be 

matched phonologically lo the monomorphcmic words in the 

materials. Possibly plurals behave differently horn other 

types of polymorphemic words. They represent inflectional 

morphology and it is possible that words belonging to the 

domain of lexical morphology (e.g.. derivations) behave 

diffcrcntly,. 

3. CONCLUSIONS 

Language-specific phonological knowledge determines 

children’s intuitive syllabifications. More particularly. 5Y0 
children arc already sensitive to the language-specific 

phonological constraint on Dutch syllabics that a short 
vo\ccl cannot occur in syllabic-final position. They arc also 
aware of the distinction between continuants and non- 

continuants. Older children. who have already learnt to read 
and write. apparently cannot separate their orthographic 

knowledge from their phonological knowledge. cvcn though 

phonological factors still play a role (the distinction 

between continuant and non-continuant consonants). This 
confounding between knowlcdgc sources does not occur 
between the phonological and morphological domains. at 

lcast not for plurals. 
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