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Abstract 
This paper reports an experiment on which naïve listeners were requested to 
indicate what they perceived to be the perceptually most salient portions of 
sentences produced in a language that the listeners were not familiar with. The 
subjects listened to a sentence at a time and could see the corresponding waveform 
on a display. The task consisted in marking the portion of the signal that was 
perceived as being most stressed and the portion that was next in degree of stress. 
No definition of “stress” was given to the subjects and no information was given 
about the sentences being presented. 

Although the subjects performed independently and their markers were made in 
a continuous time scale, there was a surprising consistency in their choices of the 
stressed portions. The paper will discuss the significance of these results and 
speculate on the phonetic cues that may have underlined the subjects’ judgements. 
 
Introduction 

Method 
Young infants are known to prefer to listen to 
speech produced in the “parentese” style. Infants 
attend longer to speech characterized by 
“exaggerated” F0 excursions than to similar 
speech lacking such F0 modulation (Fernald, 
1989; Fernald, Swingley, & Pinto, 2001). 
Assuming that infants may not have direct 
linguistic reasons to listen to this kind of speech 
but that their preference is instead triggered by 
the salient acoustic contrasts present in the 
signal, we set up the present study in an attempt 
to estimate the potential role that acoustic 
salience may play for the naïve discovery of the 
speech signals underlying structure. Thus, we 
asked a panel of linguistically naïve adult 
listeners to listen to a set of sentences produced 
in a language that they did not know and to 
judge which portions of the sentences they 
perceived as being the most stressed and the 
next-to-most stressed. The rationale is, as in 
other similar studies (e.g. Eriksson et al, 2001; 
2002) that adult listeners who do not know the 
language in which the sentences were produced 
and who are relatively naïve as to their 
awareness of linguistic processes may provide a 
rather good insight on the relevance and stability 
of a non-linguistic strategy that is supposedly 
like the one we presume may be available to 
young infants. 

Subjects 
Twenty-eight adult native speakers Swedish, 15 
women and 13 men, participated in the test. 
Twenty two of the subjects were students but 
none of them had contact with Linguistic or 
Phonetic Sciences. The other six subjects were 
active in their professional careers. The age 
range of was from 18 to 30 years, with a mean 
age of 23 years. 

The subjects received 70 SEK for their 
participation in the experiment. 

Materials 
The speech material consisted of 104 utterances 
that had been previously recorded in a studio. 
Twenty of the sentences were produced in 
Portuguese by a native female speaker of 
Portuguese. The other 84 sentences were 
produced in “Svensiska” an artificial language 
constructed to mimic the Swedish phonotax and 
syntactic structure using word that were not part 
of the Swedish lexicon. These 84 sentences were 
recorded by a female speaker of Swedish, after 
adequate familiarization with the text materials. 
The Svensiska sentences were created after a 
model of Infant-Directed Speech that had been 
created from spontaneous recordings of mothers 
speaking with their 3-month-old infants. 

The speech material consisted of 
“presentation sentences” that in the original 
interaction had been produced to introduce the 
name of objects that fell in the infant’s focus of 
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attention, or questions referring to presented 
objects. The “target words” were nouns in all the 
cases. 

The Svensiska material was organized in two 
sets: Svensiska 1 contained naturalistic 
sentences, with a large linguistic variation, 
whereas in the other set, Svensiska 2, the 
sentences followed a more stereotypical 
syntactic pattern. 

The main structural aspects of these two 
variants are shown in Table 1. 

Table 1. Occurrence of target word and 
utterance structure in two variants of Svensiska. 

Target word 

 occurrence % in 

Speech 
material 

sentence 
final 

anywhere 
in the 

sentence 

% relative 
to all other 

words 

Svensiska1 47 82 11 
Svensiska2 100 100 17 

 
At the outset, thus, the Svensiska 2 material 

is much more clearly structured than variant 1. 
For the Portuguese sentences the target word 
was always in sentence final position and 
present in all the utterances1. However, before 
being presented to the adult listeners the whole 
set of sentences was randomized so that 
individual listeners most likely would judge 
sentences coming from the three different 
groups. 

Procedure 
The tests were carried out individually. In a 
quite room, the subjects listened to the sentences 
via AKG K135 headphones. The sentences were 
played directly from a laptop computer, using 
the Soundswell speech analysis software. The 
subjects were allowed to adjust the listening 
volume to a level they would be comfortable 
with. The sessions were 40 minutes long for all 
the subjects. 

Each subject received a form in which the 
104 sentences were listed in random order and 

was requested to listen sequentially to the files 
and, working at own pace, go through as many 
files in the list as possible during the session. 
The subjects were instructed on how to listen to 
the sentences and use the mouse to “paint over” 
the region of oscillogram corresponding to the 
most stressed portion of the signal but were 
given no definitions or hints as to what they 
should regard as “stressed portions”. They were 
free to select sounds or portions of sounds, 
words or larger sequences if they liked. 
Obviously, some subjects marked more 
sentences within a session than other but the 
random lists were organized in such a way that 
the experimenter could ensure a final group 
response of 7 judgements per sentence. 

The subjects’ judgements were registered 
automatically as labels attached to the audio file. 
The labels contained information on the subject 
and on the stress level (1 or 2) assigned to the 
marked section. After each session, the label 
files were stored in another directory and a new 
label file opened for the next subject. 

The label files corresponding to each of the 
104 sentences were merged to produce 
histograms displaying the consistency of the 
judgements. This was done by interpreting a 
label as an impulse function according to the 
following definition: 

h(t)=UnitStep(t- t0)-UnitStep(t- t0-Dt) 
where “UnitStep” is 0 for t<0 and 1 for t≥0, t0 
indicates the time coordinate for the beginning 
of the label and Dt its duration.  

The histograms resulting for each sentence 
were subsequently normalized and can be 
interpreted as “agreement functions” ranging 
from 0 (no label) to 1 (full agreement on the 
label at time t. 

Results 
Table 2 shows the percentage of subjects 
producing at least one stress-judgement and the 
extension of the portions they considered to 
carry the stress. 

Table 2. Percentage of subjects marking, at least 
once, a certain number of segments as stressed.                                                       

1 These different structures of the speech 
materials reported here were actually not 
explored in the current study. Indeed, the three 
sets of sentences were created to investigate how 
young infants would perform in attending to 
target words presented in different variance 
backgrounds. 

% subjects Extension marked 
25%  (7/28) Vowel only 
71%  (20/28) Two syllables 
21%  (6/28) Three syllables 
11%  (3/28) Four syllables 
  7%  (2/28) Five syllables 
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Figures 3 and 4 display corresponding 
examples of agreement functions obtained for 
two sentences produced in Portuguese. 

Figures 1 and 2 display the cumulative 
results of the main and secondary stress obtained 
for two sentences spoken in “svensiska”. 
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Figure 3. Agreement in stress judgments for 
sentence s1 (Portuguese). 
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Figure 1. Agreement on the portions of the 
sentence perceived as having main and 
secondary stress (svensiska2, s11). 
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Figure 4. Agreement in stress judgments for 
sentence s10 (Portuguese). 
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Figure 2. Agreement in stress judgments for 
sentence s100 (svensiska 1). 
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Discussion 
The experiment reported here was carried out to 
investigate the possible consistency in the stress 
judgments produced for speech materials that 
had been used in previous infant speech 
perception studies. It was hypothesized that 
untrained adult listeners judging stress 
placement in sentences produced in a language 
they didn’t know might give an indication of the 
portions of the sentences that young infants 
would be likely to attend to on the basis of 
perceptual prominence alone. 

Pooling the data from the main and 
secondary stress judgments, the general pattern 
of the results indicates a rather good agreement 
across subjects. Indeed, even in the cases where 
the didn’t agree very much on the placement of 
main stress (like in the example of figure 2), 
there seems to be good consistency in terms of 
the portion of the signal receiving main or 
secondary stress judgments. 

To investigate the underlying phonetic 
factors that might have influenced the subjects’ 
stress judgments, each agreement function is 
currently being matched with the corresponding 
sentence’s intensity and F0 curves, like the one 
in figure 5. Because the agreement function 
provides a continuous measure of stress, as 
perceived by linguistically naïve listeners, it 
should be possible to assess the relative 
importance of the different phonetic factors. 
Admittedly, the hierarchy of phonetic factors 
derived from the current study is not expected to 
differ significantly from what is typically 
reported in the literature. However, the results of 
the present study will be highly relevant in the 
context of the infant speech perception studies 
carried out in our laboratory. The stress 
agreement functions will provide a direct insight 
on the type of linguistic information that is 

potentially available to the infant, on the basis of 
a “stress-based” parsing strategy. 

 
Results from this further analysis will be 

presented and discussed in the oral presentation 
of the paper and will be reported in a 
forthcoming article. 
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Figure 5. Oscillogram, intensity and F0 contour 
(cents, rel 220Hz) for sentence s1, Portuguese. 
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