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Introduction

The I3VR simulated living room listening facility has been designed to
%nvesti_gat.e subjective response to combinetions of envirommental nolse sources

1}.

Previous dose-response type research has tended to concentrate on one
source only, eliminating or btalancing ocut noise from other sources. It is useful
hovever, to have some information on the differences in response to different
noise sources and to changes in noise environment (2), A soclal survey and
measurement programme becomes unwieldy if it is stretched to accomodate several
sources at several different levels, quite apart from the diffieulty in finding
lsrge enough groups of residents with homogeneous noise exposure environments,
Furthermore, such a programme can only investigate response to changes in noiase
environment by actual manipulation of the environment, which 1s often undesireble
or impossible., . -

These difficulties can be overcome by using the laboratory, with its economy
of subjects amd ease of experimental control, The ISVR "listening facility ls
deaigned to achleve maximum realiem of presentations, using high gquality atereo
reproduction systems, and subjects are made to relax ard feel at home by the
use of typlcal domestie furnishings. It was considered worthwhile to test the
validity of the experimental technique by comparing laboratory results with
aoclal ourvey data obtained from subjecte vho wero interviewed at home before
visiting the leboratory. Satisfactery results from thie atudy weuld justify
confidence in the genersl applicability of future work on combimations of noise
sources,

Design and Procedure B

Social and Commnity Planning Research were engaged to recruit 60 randomly
selected individuals ﬂ.{llng to visit the laboratory within three days of
being intervieved, using a standard twenty minute questiommaire. All subjects
Vere recruited from a site im Southampton, wvhich was divided into three sections
vith homogeneous high, medium, and low trafflic nolse exposure. Situational snd
other variablers were controlled es far as possible by choocsing a relatively
compact site away from other molse scurces, and by placing demographic
constraints upen the achleved sample of respondents.

The gueationnaire included items taken vord-for-word from previous major
traffic nolse soclal surveys (3,4) and other items with direct counterparts
from the laboratory phese of the atudy.

The site was selected after careful examinetion of 1ikely street
configurations, then the use of standard moise leve)l predietion techniques (5,6)
was followed by a considerable investment in noise measurement. Ten mimute
samples at many sites were snalyzed to yield 'A' weighted L, and Lag levels
with an cbjective of being able to-emtimate Loy leveﬁa outside every Fesidence
by extrapolation. Precise locations were not known befeoie the survey because of
uncertainty in recruitment.

3pot checks of nmolse level were made every day during the actusl survey
period in June and July 1978, to gain additional information on day-to-day and
seasonal nolae level fluctuations.

Three outdoor noize levels of 70, 63, and 54 JdB(A) were chosen before the
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survey a8 being representative of noise measurements corresponding to each
subject group. Stereo tape recordings were made at positions having the above
noise exposure levels, taking care with microphorme to kerbside distances, and
the rate of flow of traffie.

Leboratory Technigue

Within three days of being intervieved in the field, groups of three or
four subjecta visited the laboratory for two howrs on one evening only. After
audiometric screening, they heard four ten minute recordings, the first and last
(as & re-test) corresponding to their own home nolse environment. The tepes
were played back at levels of 60, 53, and 44 dB(A) in the reom to simulate
typical worst case open window indoor environments. (An mttenuatien of 10dB .
see {7) ). A pllot study in May 1978 had shown that subjects base judgements
solely on noise level in the laboratery and disregarded explicit instructlons
ard other cues as to vwhether or mot the windows were open or closed, when making
projected judgements from the laberatory to thelr own homes. Thus the actual
attenuation used could be chosen to obtaln a good signal to noise ratio in the
laboratory, even for the quietest tape.

After each tape, subjects completed a questionneire, composed of a battery
of 10 point unipolar scales concerning annoyance and activity disturbance, and
¥es/no direct 'highly annoyed' questions. Each 1tem had a counterpart vhich
hed been previcusly adminlstered in the field, to ensble direct comperisons to
be made. : ’

Subsequently, subjects were asked individually tc match the level of a tapas
in the laboratory,with the level of traffic nolese gudible at precisely specified
locations at their owm homes,

Results and Discussion .

A study of this nature generates large amounts of data, some of which still
evaits analysis. However the data so far examined tends to justify faith in the
ISVR laboratory methed.

Satisfactory test-retest correlations were obtained in the laborstory
between first and last presentation scores across individuals. Mean scores
broken down into order and subject groups elso demonstrated no significant
order or hysterisis effects. This result made 3t possible to overcome the
limitations of the imcomplete factorlal deslgn and show that home nolse
environment di¢ not influence laboratory responses, when scores were averaged
across the three subject groupa, esch individual scoring each tape onee.

Field scorea were compared with results obtained by Langdon (3) and
Yeowart ¢t sl (B) using the 7 point dissatisfaction acale (see Fig, 1), There
1s good agreement between the three points obtained in the present study and
Langdon's regresslon 1ine, although Yeowart'e respondents appear to be less
sensitive at the lower nolse levels. .

Relatively high correlations were obtained between 24hr Lgq and response
over imdividuals in the present study on each of the main questiommaire scales
{0.65 to 0,67) due to the small variation scross situstional veriables in the
sample and a concentration of data at each end of the noise level range covered,

Fig. 2 shows a comparison between the laboratory and field data using the
10 point 'not annoying at all' to 'extremely annoying' scale, plotted against
noise level in Leq- The laboratory scares shov mean respomse over all subjects
to the three tapes, using the guestion; 'How annoying would this traffic noise
be in your owm livling room, in the evening?' The detted line shows the mean
response by each of the three subject groups vhen szked to mdjust the lewel in
the laboratory to match that heard at home, with the windows open.
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The field respense using & counterpart 10 point scale is plotted on the
right at outdcor molse levela. These 24hr Leq levels were found to be net
significantly different from samplea taken between 1% a.m. and 4 n.m, during
the day, and between 7 p.m. and 9 p.n. in the evening. The meen level for the
medium group was 6dB lower than expected because most subjects from this group
came from houses at the far boundary of the selected mrea (from the nearest
main road).

The field reaponse can be brought into line with the laboratory response by
epplying an 18dB indoor/outdoor sttemustion. This figure was obtalned from
measurenents at four residences in the study, vith the front room window open
by a "typical' amall amount, the indoor mic in the room centre, and the cutdoor
mic at the ususl facede positien. .

Analysis of the other laboratory/field comparable scales gave a similar
result,

Conelusions

Analysis to date hss shown that using careful experimentel and gueationnsire
tochniques with e realistic seund presentation system in & simulated home
listening envircmment can give a close correspondence between laboratory and
soeinl survey responses to traffic nolse. The appropriate imdoor/outdoor
characteristic is an attenuatfon of 18dB, corresponding to & typical open
vindow, when using 24hr Loq memsurements at facades in the field, and 10 mimute
evening Leq measurements in the laboratory. This 1848 factor is in spreement with
field measurements at the site,

Furthermore, labcratory respomnes were stable, end without a aystematic
order effect. Mean group responsas were not influenced by subjects' home traffic
nolse exposure levels.
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