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1. i n t r o d u c t i o n

Today’s day-care centers are apparently extremely 
noisy environments. Several authors have been reporting 
high-level of exposure of children to noise with representative 
values ranging from about 65 to 92 dBA in groups of children 
aged between 18 and 60 months (Truchon-Gagnon & Hétu, 
1988; Picard & Boudreau, 1999, McLaren & Dickinson, 
2002). Given the paucity of data on this particular issue and 
causes of the problem (Golden, 2001), characteristics of the 
noise (exposure levels and spectrum), reverberation time 
and speech-to- noise ratios were studied in active day-care 
centers.

2. METHOD

Noise measurements were collected for 24 sites 
accommodating groups of 1.5 to 5 years-old children (N = 4­
16 children per group). Ten minutes exposures to three types of 
children’s activity noise were recorded on a minidisc recorder 
for further analysis in laboratory, namely: 1- unstructured 
activities ofthe children; 2- structured ones (e.g. story telling); 
and 3- lunch time. Noise levels were also collected for the 
unoccupied case before the children’s arrival. Reverberation 
time (RT) at 1000 Hz in the unoccupied condition was also 
studied as a covariate and similarly for signal-to-noise ratio 
(SNR) when personnel is addressing children in the conduct 
of regular activities. RT was measured in accordance with 
ISO 3382 (1997) interrupted noise method. SNR was derived 
from samples of discourse when personnel is instructing 
children or conducting verbal activities with them in a 
manner to isolate meaningful discourse or instructions from 
the din. The principles behind this approach was to fit two 
normal distributions to statistical distributions of measured 
sound levels consisting of combination of sound sources. 
This method was proposed by Hodgson, Rempel & Kennedy 
(1999) and is currently being used by Sato & Bradley 
(2004) in the NRC classroom acoustics research program. 
All measurements were collected in the center of the room 
usually occupied by children with the microphone of a 
precision sound level meter (class 1) located 95 cm above the 
floor.

3. c h a r a c t e r i s t i c s  o f  t h e  n o i s e  
f o u n d  i n  d a y -c a r e  c e n t e r s : 
e x p o s u r e  l e v e l s  a n d  s p e c t r u m

Statistical distributions of A-weighted levels of

exposure for the various sites and measurement conditions (in 
10 min. integration interval) ranged from 66 to 94 dBA with 
representative values of 79.4 dBA for unstructured activities, 
75.3 dBA for stuctured ones and 75.9 dBA for lunch time. By 
comparison, values in the unoccuppied condition varied from 
29 to 62 dBA for the various sites with an average integrated 
level of 45.3 dBA. Third-octave band analysis of the noise 
found in day-care centers while activities are in progress 
revealed a long-term spectrum corresponding to Pearsons 
‘loud’ (and possibly ‘shout’) speech uttered by children and 
females (Pearsons, Bennett & Fidell , 1977). The observed 
low frequency boost by 8 dB between 200 and 400 Hz may 
be the result of interacting room reverberation.

4. r e v e r b e r a t i o n  t i m e

Reverberation time at 1000 Hz obtained in ten of 
the 24 rooms taken as representative showed no correlation 
with noise exposure levels nor room volume (actually 
ranging from 99 to 319 cubic meters). More specifically, RT1 
kHz ranged from 0.3 to 0.56 s. in facilities with a suspended 
ceiling of sound-absorbing tile (n = 5), not so different from 
the five rooms without this feature (RT1 kHz from 0.55 to 0.85). 
In both cases, RT1 kHz was not far from values in the range of 
0.4-0.6 s. recommended for classrooms and rooms used for 
speech communication (Bradley, 1986; ANSI, 2002).

5. s i g n a l -t o -n o i s e  r a t io

Derivation of SNR when personnel is interacting 
with children or giving instructions is currently indicating 
a wide range in values. Of the five sites analyzed to date, 
SNRs can be close to 0 dB as a result of some intrusive 
speech of children not participating in the on-going activity 
or not paying attention to it (or speech of nearby personnel). 
Conversely, SNRs in excess of 10 dB are not uncommon. 
On average, SNR of 6 dB was identified. This is far from 
recommended value of +15 dB for classrooms (Bradley, 
1986). However, SNRs in excess of 10 dB indicate that 
unobstructed verbal communication is not beyond reach 
with appropriate controls of the communication situation 
in day-care centers. This is suggesting pedagogical style as 
an important ingredient of successful verbal communication 
beyond acoustical solutions.

6. c o n c l u s i o n

Overall, current findings suggest that speech from
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conversations in parallel is the principal component of the 
so-called ‘noise’ problem in day-care centers. Excessive 
reverberation does not seem to be a major contribution to 
speech interference. Given the high levels of sound signals 
in day-care centers, it is not clear that children could initiate 
or sustain any meaningful verbal communication activity 
of their own unless they use extreme vocal effort to speak 
loud enough to raise their voice above the din. This is far 
from an ideal listening situation - and generally speaking, 
communication environment, at a time when children are 
developing their language competence.
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