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1. IN TRO DU CTION

Etienne Lombard in 1911 reported that in the presence o f  noise, 
people with normal hearing increase their vocal intensity in order 
that their speech can be better heard by themselves or others [2]. 
This phenomenon is known as the Lombard reflex. It is well doc
umented that speech produced in a noisy environment exhibits 
increases in vowel duration, fundamental frequency, and amplitude. 
The extent to which the Lombard reflex varies may be associated 
with the language, the type o f noise, and the gender o f speaker. 
Previous studies of the Lombard effect have been carried out most
ly with native speakers. However, there has been limited research 
in accented speech under noisy condition. In addition, it has been 
noted that there is little research in investigating the influence of 
speaker-specific factor, like gender o f speakers, on speaking rate 
[1]. Native Mandarin speakers o f  English have been found to speak 
at a slower rate in ideal (laboratory) environment than native 
English speakers do [6,7], but little is known about the speaking 
rates o f native Cantonese speakers o f English. The goal o f this 
exploratory project was to investigate and compare the effect of 
noise on speaking rates o f native Cantonese speakers with those of 
native English speakers in producing English sentences. Gender 
difference, if  any, exhibited in speaking rate for the groups under 
the two conditions would also be examined.

2. M E T H O D  AND EX PER IM EN T

Speakers. Individual recordings were made o f four adult native 
speakers o f Hong Kong Cantonese (two male, two female). All had 
been bom and raised in Hong Kong, and had moved to Canada after 
completing at least part o f Form Five (secondary) in Hong Kong. 
Their mean age was 21.3 years. They had been living in Canada for 
a mean o f 27 months. A comparison group o f native speakers o f 
Canadian English was also recruited. They were all bom and raised 
in western Canada. Their mean age was 24 years. All participants 
had passed a hearing screen before recordings.

Recordings. A list o f 12 true and 12 false statements was created 
as stimulus. Similar sets o f statements had been used in other ear
lier studies [4,5,7]. Each item was a single-clause sentence o f four 
to eight high-frequency words. The number o f syllables ranged 
from five to 12. Having been instructed to try to produce the sen
tences in a conversational manner, participants read aloud to the 
researcher, who sat in front of the speakers at a fixed distance of 
two meters, the list o f sentences once under each o f the two condi
tions: quiet and noise. Participants wore a pair o f headphones with 
an attached microphone throughout the experiment. Under the 
noise condition, cafeteria-like masking noise o f 70 dB SPL(A), 
measured with a B&K sound level meter, was fed through the head
phones to the speakers. No noise was presented to the speakers in 
the quiet condition. Participants were randomly assigned into two 
groups with balanced first language and gender. One of the groups 
read the list first under quiet and then under noise condition, while 
the other group read all the sentences in reverse order o f condition. 
All the sentences had been randomized and no participant read the 
same version in the two conditions. Fluent utterance without 
noticeable pause or hesitation was elicited; otherwise, participants 
were asked to repeat the sentences. All recorded speech samples

were digitized, and syllable rate (syll/s), obtained by dividing the 
syllables in each utterance by the duration, was computed.

3. RESULTS AND DISCUSSION

Mean speaking rates (syll/s) for utterances spoken in quiet and 
noisy conditions are shown for the two groups o f speakers in Figure 
1. An ANOVA was conducted to determine if  first language 
(Cantonese and English) and condition (quiet and noise) had any 
effect on speaking rates. Results revealed significant effects o f first 
language and condition on speaking rates, F s(l, 6) = 8.216, and 
28.912, ps <0.05, respectively. No significant interaction between 
first language and condition was found. All these confirmed one of 
the manifestations o f the Lombard effect that speakers generally 
have a tendency to speak slower in a noisy condition [3], 
Moreover, the results indicated that Cantonese speakers in this 
experiment, like Mandarin speakers in earlier studies, speak reli
ably more slowly than their English counterparts. This may be due 
in part to the fact that a reduced speaking rate may sometimes lead 
to an increase in intelligibility, because nonnative speakers of 
English have more time to execute good articulations [6].
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Figure 1. Mean speaking rates for Cantonese and English speak
ers in quiet and noise conditions

Figure 2 shows the mean speaking rates for statements spoken by 
females and males under the quiet and noise conditions in each of 
the two speaker groups. For the group o f Cantonese speakers, no 
significant differences were found between female speakers in both 
quiet and noise conditions (M = 4.52 and 4.25 syll/s) and male 
Cantonese speakers (M = 4.41 and 4.20 syll/s), ts (l, 94) =  0.582 
and 0.247, ps > 0.05. In contrast, female English speakers in both 
quiet and noise conditions (M = 6.23 and 5.91 syll/s) speak signif
icantly faster than male English speakers (M = 5.59 and 5.00 syll/s), 
ts (l, 94) = 3.088 and 4.629, ps < 0.05. The latter findings might 
appear contradictory to results o f some research where adult female 
English speakers are found to speak at a slower rate than male 
English speakers [1],
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noise on foreign-accented speech.
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Figure 2. Mean speaking rates for females and males in the two 
speaker groups in quiet and noise conditions

4. CONCLUSIONS

In this experiment, the masking noise and the first language were 
found to have strong effects on speaking rates for the set of simple 
true and false English statements spoken by the native Hong Kong 
Cantonese and the native English speakers. The results suggest that 
under the influence of cafeteria-like noise, speakers with normal 
hearing probably slow down their speaking rates. One of the rea
sons may be that while speaking in such an adverse condition, the 
speakers modify their vocal output in order to maintain intelligible 
communication. Moreover, it is not surprising to find that native 
speakers of Cantonese speak more slowly than the English speakers 
in both the quiet and noise conditions. Further, although no gender 
difference in speaking rates was observed among the Cantonese 
speakers, female English speakers spoke faster than male English 
speakers in both conditions. No conclusive statement at this stage 
can be drawn, as it has been suggested that an account of such a sex- 
dependent difference needs further research [1], Because of the lim
ited number of participants and above all, the highly speaker-depen- 
dent and inter-speaker variability nature of the Lombard reflex, the 
results reported here cannot be extended too far. It is hoped that 
future research can involve more normative speakers of English and 
other types of noise to have a better understanding of the effect of

A message from John Bradley - The Role of a CAA DIRECTOR

A director of the Canadian Acoustical Association is 
expected to enthusiastically and energetically support 
and promote the interests of the association wherever 
possible. Directors are responsible for managing theaf- 
fairs of the association and are expected to attend two

board of directors meetings each year. Directors are 
expected to take an active role in the association includ
ing helping to organise sessions at our annual confer
ence and by encouraging authors to submit contribu
tions to our journal Canadian Acoustics.

89 - Vol. 27 No. 3 (1999) Canadian Acoustics / Acoustique Canadienne


