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'Jhe unst inportant onuponent of a syllable is the vowel, because it is theonly mnent that cannot be dispersed with. In some language, syllableare retricted to very sinple atructura — only corsonant-vowel (CV), forinstance. In English, however. syllables can have a wide range of struchrs.me words E and screeched are l-nth mmsyllabic. In prevocalic position,i.e. in the onset of the syllable, a-Aglish Horde can have zero, one, one or
three phonenm. That is. E, soak. stake and stroke are all legitimateEnglish syllables.

In some perceptual tasks, canal-mania in dmters smear to be treated
differently from oansonants in isolated premcalic position. For instance,listeners asked to detect a word-initial target phoneme rapond faster if the
pluneme precedes a vowel than if it precedes another consonant in a cluster(Poss a Gernsbacher. 1983; Treiman, Salasoo, slowiaczek & Pisoni, 1982). matis, /b/ takes longer to detect in brand or bland than in band, while /s/ takalonger to detect in stoke or strait-m: in 5035.

'l'reiman et a1. (1982) argued that this finding reflected listeners' peroqztionof an initial consonant cluster 5 a mherent unit, the syllable onset. sothat lengthened detection time for phmane; in clusters were caused by theneed to segment the unitary cluster into its constituent phonemes. ROI-lever,it could also reflect the intrinsic eae of segmentation of phonm as afunction of mntext. mtler. Mahler. Norris and Segui (1986) found thatdetection tins for word-initial syllables were faster in words beginning CVCV(e.g. balance) than in horde beginning CVU: (e.g. balco ),'and suggested thatI alteth ng sequenca of consonants and vowels mi t ntrinsically easierto segment into their mnstitutent mm.

In phoneme detection aperiments, the monem targets are usually specified ina neutral fiorm followed by a word mdel. For instame, subjecm are told tolisten fior '[ba] a in my'. 'ihe word nodels customarily have singledphonaneonsem. It Treiman et al. are right, and syllable onseu are perceived aintegral units, then perhaps the word nodels with single-phoneme onsem areleading listeners to upect single-phomane omen only. If this is the case.one would predict that sinply providing ouster-onset mdels would remve thereeporse time advantage tor phoneme in single-phoneme crests. 'lhat is,targets on words like band would be responded to Eater men the /b/ target ismodelled with a singlean omet than men it is nodelled with any clusteroreet: but targets on words like bland would be responded to faster then the
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onset. Figure la shows the result predicted by this hypothesis. This result
would suggest that in previous experiments, the single phoneme advantage may .
have been due to the models that were used. Nevertheless, the existence of a
matching effect would in itself be consistent with the hypothesis that syllable
onsets can function as integral units. However it is not: the result that would
be predicted by the hypothesis that consonant—vowel sequences are intrinsically
easier to segment than consoth clusters. This latter hypothesis holds that
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111E PEEEPX‘UAL INTEXZRITY OF INITIAL cum

phoneme detection advantages with single-phoneme onsets are due to purely
acoustic factors; these are constant across conditions, and should be
unaffected by the mdel which is provided for the phoneme target. Ibis
hypothesis clearly predicts a replication of the single-phoneme advantage in
the present experiment - responses to targets on words like band should always
be faster that responses to targets on words like blmd or brand. Figure 1b
shows the result predicted by the intrinsic segment—aEInty Wheels.

In our first experiment, therefore, we presented listeners with standard
phoneme-nunitnring materials, in which some of the target-bearing words began
with single-worm onsets while others began with clusters. 'lhe design kept
variation across conditions to a bare minimum. All listeners heard exactly
the sane set of sentence materials. All listeners performed the sane phoneme
detection task on each sentence. 'lhe only difference between groups of
subjects wt! in the mdels mid: were presented for the various phoneme
targets. Each group hai one of the three phoneme targets modelled with a
511'ng onset and the other bio targets mdelled with cluster onsets.

FIGURE 2

Results of Experiment 1
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'IHE PERCEPI‘UM'. rmrw 0F INITIAL CONSONANT CLUSTERS

The target phonemes were /p/, /b/ and /g/. One subject group heard "/p/ as in
pink", "/b/ as in blue" and "/g/ as in green"; 3 second heard I'/p/ as in
plate", "/b/ as in bowl", and "/g/ as in glass": a third heard "/p/ as in
proud", "/b/ as in brave" and "/g/ as in good". There were eighteen words
beginning with each target phonane, of which six began with a single-phoneme
(C) onset, six with a Cr onset, and six with a Cl onset. his words were 1
anbedded in sentence contexts.

One recording of the sentences was made, the materials were digitised, and
three tapes constructed; they differed only with respect to which set of target
models were used. Bch sentence was preceded by the appropriate target
specification with model. menty-one subjects heard each tape. 1heir response
times were collected fran target phonene onset.

Figure 2 shows the mean response times. It can be clearly seen that for each
target word onset, the fastest response times are achieved when the model has ‘

the same onset. In other words, the pattern of results resembles the I

prediction in Fig. la and differs frm the prediction in Fig. lb. The ‘
interaction of word onset and model onset was statistically significant
(p<.aa1) .

 

The results are therefore in accord with the hypothesis that the model itself
can set up expectations about syllabic onset. The alternative hypothesis,
namely that phonsne targets are necessarily always harder to perceive in
clusters than before vowels, because clusters are intrinsically harder to

segment than consonant-vowel sequences, can therefore be rejected. $

The “matching model" effect is certainly consistent with the hypothesis that
initial consonant clusters are perceived as integral units; but it is not
direct evidence in its favour. Although the models appear to have influenod

subjects' expectations, the expectations may not have been specifically about

syllable structure. Subjects may simply have expected certain sequences of

phoneme, in which case the effect should be as easy to invoke' with, say,

onset-plus-nucleus canbinations. If the «etching model effect is not specific

to syllabic onsets, it cannot serve even indirectly as evidence fofi'ne
integrity of onsets.

In our second experiment, therefore, we attempted to replicate the matching

model effect with CV and CVC sequences. As in the preceding experiment, each

phoneue target had alternative models; but the models in this case each had the

sane onset. All the rest of the model word differed. For instance, the two

models for /b/ vere "/b/ as in Ben" and "/b/ as in Billy". 'me response itans

varied in the degree to which they overlapped with the model - in the initial

(target) phoneme only, in the initial consonant and its following vowel, or in

the whole initial (WC) syllable.
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nu: PERCEPK'UAL IN’I'mRITY or mme consonant- CLUSTERS

There were four target phonemes in this experiment: /p/, /b/, /g/ and /t/.
'mo target models were chosen for each phoneme; these were all proper names:

Pam and Polly, Ben and Billy, Gus and Gary, Tim and Terry. Bight words
beginning with each phoneme were chosen. of these, two began with the same
three phonemes as each of the models, while a further two began with the same
two phonemes as each of the models. For example, for /t/ the words were
timid, timber, terror, terrace, tickle, tissue, tepid and testing. A
sentence was constructed for each word. All sentences were recorded once,
and as in the preceding experiment. separate tapes were made which differed
oran in which model was provided for a given phonene target.

  

'menty—five subjects heard each tape, and their detection responses were
measured fran target onset.

Figure 3 presents the results from this experiment. When the model matched
the target word only on syllabic onset, i.e. on the first phonere, mean
response time was 382 msec; an additional one or two matching phonemes
speeded responses by at most one msec.

FIGURE 3

Results of Experiment 2
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The matching model effect therefore does not generalise to any phonemic
sequence. but appears to be specific to syllaaic onsets. We would argue that
the matching undel effect operates at a fairly dastract level of
representation, which is also the level of representation at which the
phonene detection task is performed. Cmaider that successful detection of a
sound such as /b/ in mrds as diverse as barn, beat, brevi . blgeon, aid
balloon requires a relatively distract representation 0 e target. one
Will be impervious to variations in closure duration, burst amplitude
and formmt transitions which may render the acoustic form representing /b/
in one word quite different from the acoustic form of [b/ in mother word.
Experimenters using the phones-monitoring task have long known this, and
with equmimity have presented target specifications in a constant form
despite considerable variation across response items. Moreover, the target
specification typically anphaises the need to distract away from acoustic
form by first% the target in a relatively neutral form, i.e.
follwed by a us, then undelli it on a particular word. 'lhus
subjects are forced to form an Enact representation of the target in order
to perform the detection task successfully regardless of context, and they
are moouraged to do so by the way the target is specified. what is nest

, interesting smut the present result is that at this abstract level of
v'representation me internal structure of syllfiiles, including the form of the
onset, is a relevant feature. We suggest that the matching mdel effect is a
kind of priming effect, and what has been primed is the assignment of
sylldaic structure at this level of representation.

Note that in everyday language processing dastrxt representations of this
kind, including a representation of sylldaic structure, may quite frequently
be required. For exanple, we cannot produce or recognise rhymes without
appreciating that the essence of classical rhym is identity of all segments ‘
following the onset of the stressed sylldzle.
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