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ABSTRACT

This paper presents 3 experiments in which the detection
of initial vowel monitoring was performed on words
preceded by critical words containing a phoneme similar
to the target. Results show that in this case, the
detection time of the target is increased. But we observe
that this "interference effect” only emerges when the two
words appear in the same prosodic group. This suggests
that the interference effect seems to be sensitive to
prosodic information. Thus, it could be tool to
investigate the area of prosodic segmentation of speech.

Key-words: Psycholinguisties,
Segmentation, Prosody.

Speech

1. INTRODUCTION

Though speech is a series of continuous events in which
lexical boundaries are not clearly marked, most studies in
Speech Perception assume that hearers treat the words
one by one in a strictly left-to-right parsing. Some
results concerning the perception of "liaison enchainée"
in French (Wauquier-Gravelines 1995), or cross-
linguistic studies concerning the segmentation of Speech
Signal by adults and infants (Taft, 1984, Otake, Giyoo,
Cutler & Mehler, 1993, Christophe 1993) suggest that
hearers use the phonological and prosodical organization
of the speech stream to find word boundaries. Thus, it
assumes that lexical segmentation of continuous speech
is based on signal fragments larger than the word and
which are in part prosodic dependent. As a matter of fact,
we suggest that during speech perception, the hearers
first stock a prosodically determined fragment of speech
signal (a perceptual domain) and then find the lexical
units into this domain that creates a context in which the
convergence of information from different levels
(prelexical and postlexical levels) makes the lexical
access processing easier.
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The problem is to define what are those domains of
perception. Several solutions could be put forward. In
prosodic phonology, the mental representation of speech
is divided into prosodic constituents larger than the word
such as "phonological phrases"or "clitic groups” (Selkirk
1984, Nespor & Vogel 1986) which are domains of
application of phonological rules and phonetic processes.
Phonetic studies, also have displayed the existence of a
prosodic structuration of speech (Touati, 1987), other
researches have shown the existence of "performance
structures” organizing the Speech signal (Gee &
Grosjean, 1983), but the constituents suggested above
are all defined on the basis of the observation of produced
utterances. Up to date, it has not been proven that such
constituents are used in on-line perception to process the
segmentation of speech and to access the words. In our
point of view, this gap, to a great extend, has to be
attributed to a lack of paradigm which would makes the
observation possible. In our studies, we propose to
exploit the phonological interference effect as a tool to
infer these "perceptual domains".

1.1 Interference effect

The interference effect has been found by Newman &
Dell (1978) and confirmed by Deil & Newman (1980)
and Stemberger, Elman & Haden (1985). They have
shown that the time which is needed to detect a word
initial target consonant is increased by the presence of a
similar phoneme at the same place in the preceding
word. For example, the initial-target /b/ of "beach" is
detected more slowly in "private beach” than in "secret
beach" because the preceding word contains an initial /p/
which differs from /b/ only in the voicing feature.

This effect has been interpreted as a low-level effect and
several explanations have been proposed by the authors
in the framework of different types of models. What is
interesting in our point of view, is the fact that this
effect is produced by the phonetic influence of a segment
on another one which does not belong to the same word.
The difficulty in detecting the target phoneme preceded
by a similar phoneme in the preceding word shows that
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subjects, during the treatment of the word containing the
target, keep in mind a trace of the preceding word This
suggests that they do not necessarily treat the words one
by one in a strictly lelt-to-right parsing, but rather that
they stock a signal fragment larger than the word.

I. 2 How the interference effect can be used
to display the perceptual domains ?

The previous experiments (Newman & Dell, 1978 ; Dell
& Newman, 1980 ; Stemberger, Elman & Haden 1985),
were conducted with target words and critical words (the
word preceding the target phoneme and bearing a similar
initial. phoneme) which were included in sentences (i.e.
"the pink bricks made an excellent table"). The results
have shown that the increase of the time detection of the
target-phoneme depended on how similar the critical
phoneme was and how near it was to the target
phoneme. But the effect had always been stated in
continuous speech : the syntactic and prosodic context in
which both phonemes appeared has not been controlled,
so that it could not surely be asserted that the nearness
and the similarity between the phonemes were the only
factors constraining the effect. Especially, one does not
know if the interference effect is independant of the
syntactic and prosodic context in which the words
appear. In other words, it is not sure that the interference
effect is not affected by high level syntactic and prosodic
information. If this was the case, it could be possible to
use this effect in order to infer the nature of the
perceptual domains of speech treatment. In order to test
such an assumption, three experiments were conducted
with lists of isolated words and lists of noun phrases.

2. EXPERIMENTS
2.1 Interference in lists of isolated words.

In previous experiments, the length of the critical word
has been controlled : one syllable, two-syllable and
three-syllable words were used as critical words . Results
have shown that the closer the critical phoneme is to the
target phoneme, the more important is the increase of
the detection time of the target. Nevertheless, Newman
& Dell and Stemberger & al. have interpreted the effect
as a consequence of the nearness between the two
phonemes without considering the syntactic and prosodic
structure of the constituent in which the target-word and
the critical word appear. In order to dissociate these two
kinds of information (nearness between the phonemes on
the one hand, and syntactic¢ and prosodic structure in
which they appear on the other hand) we have tested
interferences in lists of isolated words. In these lists, all
the prosodic, semantic and syntactic information of
continuous speech have been eliminated. We made the
following assumption : if the interference is a low level
effect it should be maintained in lists of isolated words
in spite of the absence of prosodic and syntactic
information. Stemberger & al. (1985) have shown that
this effect does not subsist with a three-syllable critical
word. Consequently, we test the effect on lists of mono
and bi-syllabic words.
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In previous experiments the authors have also controlled
the similarity beiween the two phonemes in
interferences. Results have shown that the difference in
voicing between the two consonants was more likely to
create an interference effect than ditference in articulation
place. Likewise, the effect was significantly more
important for the stops than for the fricatives. For these
reasons, in our studies we used stops differing in
voicing.

2.1.1 Experiment 1

In this experiment, we test the interference effect in lists
of bisyllabic words. We used the task of initial phoneme
detection.

Materials

Twenty four items were constructed containing a stop
target phoneme /p/ or /b/ (i.e. pommier (apple-iree) or
bourdon (bourdon) ). Half of them were preceded by a
critical word containing a phoneme differing in voicing (
balai (broom) / pommier or palais (palate) / bourdon
and half of them were preceded by a control word
containing a phoneme differing in many features valise
(suit-case) / police or navet (turnip) / bouchon (cork)).
These experimental items were inserted in two balanced
lists of bisyllabic filler words. For each pair of items,
the words in interference condition and control condition
begin with the same syllable (i.e. police / pommier )
and have the same frequency. 20% of the fillers also
begin with the target. The number of fillers between two
experimental items was randomized in order to avoid that
the subjects built an "expectation strategy". The lists
were divided in two blocks corresponding to the target
/bl or /pl.

Procedure

The lists were read at a normal speaking rate by a
feminine native speaker of french . They were recorded
on a REVOX 516 and digitized on Macintosh SII. On a
second channel, inaudible for the subjects, clicks were
placed with Audiomedia system on the burst of the stop
consonant targets. For the voiced stops, the negative
VOT has been neglected. These clicks trigerred a clock,
which was stopped by the subject's keypress response.
Subjects were asked to monitor for the target which has
been told in the beginning of the block. They were
instructed to press the response key as quickly as
possible whenever one was detected in a beginning of a
word.

Subjects

The subjects were thirty undergraduate students from the
university of Paris 5. They were native speakers of
french without any known hearing disabilities.

Results

For the analysis of the data, all values longer than 1,500
ms including misses, and those shorter than 100 ms
were discarded. The data for six subjects which have
made a confusion about the target have also been
disecarted. An analysis of variance was performed.
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Cl C2 Diff Cl C2 Diff
RT 541 530 11 RT 473 453 20
% miss 10 % 2.2% % miss 8,7 % 1.5%

Table 1 : Reaction times (RT) in milliseconds and
missing percentage (% miss) in detection of the initial
target in experimental condition (Cl) and Control
condition (C2 ).

There s no effect of interference on lists of isolated
words with subjects or items as random factor ( in all
cases F< ).

Discussion.

Our results show that there is no effect of interference
between bisyllabic words presented in lists whereas an
important (>100 ms) was obtained with bisyllabic words
in sentences by both Newman & Dell and Stemberger &
al.. These results agree with our assumption according to
which the interference effect would be constrainted by
high levels factors as the syntactic or prosodic structure
of the constituent containing the experimental words.
However, it could be assumed that this absence of effect
could be due to another parameter. Namely, the length of
the words. As a matter of fact, the duration of isolated
words and the duration of words in continuous speech are
not identical. The syllables are lenghthened in words
when they are produced isolately because of the
lenghthening of the vocalic durations. A word isolately
produced is about 1/2 or 1/3 longer than a word produced
in continuous speech. To resolve this question we test
the same effect with lists of isolated monosyllabic
words.

2.1.2. Experiment 2

Materials

Twelve items were constructed containing a stop target
phoneme /p/ or /b/ (i.e. pain (bread) or bol (bowl) ).
Half of them were preceded by a critical word containing
a phoneme differing in voicing ( bal (ball) / pain or pile
(cell) / bol and half of them were preceded by a control
word containing a phoneme differing in many features
These experimental items were inserted in two balanced
lists of monosyllabic filler words. The materials has in
other connexion the same characteristics as the materials
of experiment one. Materials was read at the same rate
by the same native speaker of French.

Procedure
The task and the instructions were the same as in
experiment 1

Subjects '

The subjects were twenty undergraduate students from
the university of Paris 5. They were native speakers of
french without any known hearing disabilities.

Results.

For the analysis of the data, all values longer than 1,500
ms including misses, and those shorter than 100 ms
were discarded. An analysis of variance was performed.
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Table 2 : Reaction times (RT) in milliseconds and
missing percentage (% miss) in detection of ithe initial
target in experimental condition (C1) and Control
condition (C2 ).

There is no effect of interference on lists of isolated
words with subjects or items as random factor ( in all
cases F < 1).

Discussion.

These results are the same as those of experiment 1 :
Though we reduced the distance, between the two
segments, by reducing the number of syllables between
them, we do not either obtain the interference in lists. In
spite of the use of monosyllabic words, we do not
replicate the results obtained in sentences with the same
conditions by Newman & Dell (1978) and Stemberger &
al. (1985)

This means that the interference effect can not be easily
produced in lists of isolated words even with a very short
critical word. It would seem that the nature of
experimental materials is concemed. It would seem that
the phonemes might not only be closed, but also
belonging to the same syntactic or prosodic structure. In
order to this assumption, we test the interference effect
in noun phrases.

2.2 Interference in ndun-phrases.
2. 2.1. Experiment 3

In this experiment, our aim was to observe if the
structural organisation of speech (syntactic and prosodic
structure) could be a factor of the interference effect. We
test the same voicing difference in noun-phrases like "
une belle pomme" (a nice apple). These groups have a
syntactic and a prosodic cohesion. They are
corresponding to a phonological phrase (Selkirk, 1984 ;
Nespor& Vogel, 1986)

Materials

Twenty items were constructed containing a stop target
phoneme /p/ or /b/ (i.e. pomme (apple) ). Half of them
were preceded by a critical word containing a phoneme
differing in voicing ( une belle pomme) and half of them
were preceded by a control word containing a phoneme
differing in many features (une seule pomme). These
experimental items were inserted in two balanced lists of
noun-phrases. 20% of the fillers also begin with the
target on the beginning of the first or the second word
("un petit chien" "un joli papier"). The number of fillers
between two experimental items was randomized in order
to avoid that the subjects built an "expectation strategy".
The lists were divided in two blocks corresponding to the
target /b/ or /p/. ‘
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Procedure
The task and the instructions were the same as in
experiment [ and 2

Subjects

The subjects were thirty undergraduate students {rom the
university of Paris 5. They were native speakers of
French without any known hearing disabilities.

Results.

For the analysis of the data, ail values longer than 1.500
ms including misses, and those shorter than 100 ms
were discarded. A Student test was performed.

C1 C2 Diff

RT 627 478 149

% miss 533 % 0,78%

Table 3 : Reaction times (RT) in milliseconds and
missing perceniage (% miss) in detection of the initial
target in experimenial condition (C1) and Control
condition (C2 ).

On noun-phrases we observe an interference effect both
with subjects as random factor t(1,29) = 8.796 p=.0001)
and for items as random factor t(1,19) = 531 p=.001).
This effect is comparable with the effect obtained with
sentences. An analoguous significant result was observed
in a recent experiment using trisyllabic critical words.

3. GENERAL DISCUSSION

The observed results indicate that the interference effect
is sensitive to the syntactic and prosodic context in
which the critical and the target phonemes are introduced.
The nearness and the phonetic similarity between a
critical and a target phonemes are not per se sufficient to
increase the time needed to detect the target. In order to
obtain it, the words have to appear in the same syntactic
and / or prosodic group. This suggest that the subjects
have treated the words one by one as independant
processing units. On the contrary in experiment 3, when
the words are inserted in phonological phrases, the
interference effect emerges suggesting that in this case
processing units are larger than individual words. This
invite us to consider that the study of interference effect
could be a relevant tool of definition and measurement
on-line of the prosodic constituents during the speech
processing.

This work was conducted in the framework of a doctoral
dissertation conducted by Juan SEGUI (URA 316 CNRS).
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