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NOISE AND SCHOOLS
W A UTLEY and J W SARGENT

BUILDING RESEARCH ESTABLISHMENT

INTRODUCTION

Much of the research in the last ten years into effects of trangportation noise
on people in buildings has been concerned with occupants af dwellings(1).
Rather less effort has been devoted to asseasing the digturbance caused by
noise to occupants of other types of building. Thie paper describes a study
vhlch was undertsken to determine the disturbance caused to secondary echool
teachers by noise, particularly from road traffic. An earlier study by
Bruckmayer ond Lang(2) had shown that craffic noise could produce serious
disturbance in schoole Facing main roads but covered too few classrooms to -
enable a quantitative relaticnship between disturbance and.noise level to be
established, Crock and Langdon(3) and more recently Ko(4) have shown that
high levels of aireraft noise can also cause serious disturbance in schoola.

Ko was able to establish a high correlation between mean annoyance and aircraft
nolse exposure expressed in WHI,

SURVEY

The schools in the survey were situated in the Greater London area north of
the River Themes and in counties to the north and west of London. The study
sample was drawn from an initial sample of 100 gchools eo as to achieve as far
as possible equal numbers of classrcoms with traffic noise exposure in 5 dB(A)
bands from under 50 dB(A) Lig to over 70 dB(A) Ljp. 4 control sample of
clapsrooms en the quiet side of each scheol was also included. When the
schools and clagsrooms had been chosen & questionnaire was completed by the
teacher who worked most frequently in each clesstoom., The final total sample
achieved congisted of 999 questionnaires completed by teachers in 73 schools,
Since a high proportion of schools refused to take part in the survey, it was
not possible to include as many classrooms with the highest noise levels as
had been hoped, there being insufficient schools with classrooms exposed to
these levels to replace thoge who refused to take part. The total sample was
subdlvided for some analyses, One sub-sample (the noisy sample) comsisted of
the 311 classrooms in which the teacher had a clegr view of the road and wan
used for most of the snalyses of response to road traffic nofse. All but two
of the 73 schools in the final sample were also fourd to have a measurable
aircraft noise exposure, The 971 classroems in these 71 achools formed the
sample which was used for the analyses of response to aircraft noise,

"The questionnaire was self-administexed and was handed te and c¢ollected from

each teacher individually, It Included questions about the general enviromment
in the classroom in additien to epecific questions about noise. The principal
question about noise disturbance (Question 7} asked the teachers how mich they
were bothered by noise from a number of listed sources, during the summer teérm
(ie the period when they completed the questionnaire). The degree of bother
vas indicated on the four point scale 'not at all®, ‘a little', ‘quite a lot',
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'very much'.

After the questionnaires had been returned noise measurements were made during
the school holidays for each school in the sample. Nolee recordings were made
outelde and inside each classrcom except on facades with many classrooms where
external levels Eor some Yooms was obtained by interpelation. The recordings
were soalysed to yield levels of road traffic noise in temms of Ljp dB(A) and
other descriptors Eor rooms on the coad side of each school and levels of
general noise for Tooms on the quiet side. The noise recordings were also
analysed to give a measure of the aircraft nelse exposure For each school in
termg of NNL and Leq. Where changes in mode of operation at the airport were
likely to influence significantly the measuted nolee level an attempt wma made
to maasure under conditions of maximum exposure (le worst mode).

RESULTS

The effects of road traffic nolse were examined by considering the response of
teachers in the noisy sanple to Question 7. Initially, the response was scored
by asaigning numbers from | (not at all bothered) to & (very much bothered}.
When a linesr regression line was fitted to the plot of individual bother
scores agalnst external road traffic nolee level Ljg a correlation coefficient
of 0.66 wan obtained. This value of correlation coefficient is momewhat higher
than that €ound for individual responses in transportation nolse surveys in
dwellings. FPossible reamons for this are that both the actual noise exposure
and the activity of the respondent are more closely defined in the case of
teachers. The mean response in 1 dB(A) noise bands was also plotted mgainst
traffic nulse level Ljg. The linear regression line obtained wasi

mean hother score = 0.125 "'IO - 543 (51 < LlO dB{A) < 73) r = 0.97

4 second method used to determine the effects of the noise was to relate the
proportion of teachers bothered to the external nolse level. This gave a
sigmoid shaped curve and probit analyeia wee used to abtain a statistical Eit
to the data, Figure | shows the propnrtion of teachexrs bothered 'quite a lot’
or 'very much' at different external road traffic noise levels.

The Eigure slso shows the 95% fiducial limits vhich indicate the confidence
wviich can be placed in the fitted curve. Sigmoid curves were also fitted to
the deta for other degrees of bother and these showed for example, that at an
external traffic moise level of 60 dB(A) Ljg, 9% of teachers are bothered very
much, 20% are bothered quite a lot and 32% are bothered a little. It wae
found that above a certain valua the level of road traffic nolse appeared to
influence the respense to a mmber of questions not specifically related to
traffic noise. Flgure 2 shows this effect on the response to the following
four questions: question 2{(C), in general, how would you rate this room as

a place to work in? (satisfactory or unsatisfectory); question 3, please tick
any of the following frems which you think generally describee the room at
this time of year (20 descriptors of the classroom environment)s question 5,
during the summer term how often do you find your room to be too noloy?
{rarely, souetimes or often); question 6, in general during the summer term
are you more disturbed by noise originating within the tmilding, or by noine
entering the bullding from outside? (within, from outside or uo difference).
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The distribution of aircraft noise exposure was not controlled and therefore

vas not an ideal one for studying the dimturbance caused by roise. Nevertheless
an analysis of the data seemed worthwhile since it would provide a unique
opportunity to compare the disturbance caused by road traffic noise with that
vaused by aircraft nolse. The data from question 7 relating to aircraft noige
vas analysed in the same two ways as that for road traffic noise although the
data wae not strictly suiteble for linesr regression analysis in view of the
large amount of data at lower values of noise exposure. In order to relate

the proportion of teachers bothered to the neige exposure the data was grouped
in 5 ¢B(A)} bands (leq), A curve was fitted for a response of quite a lot or
very much bothered using probit analysis. When this curve was compared with

the response curve for road traffic noiee {also for noise exposure expressed

in terms of Leq) it was found that thare was no significant difference, the
traffic noise ecurve lying within the 951 fiducial limits of the aircraft noise
curve. A& comparison of the responde curves for a response of very wmuch bothered
alpo indicated little difference in the response of teachers to equal levels of
noige Ffrom road traffic and aircraft. However, when these curves were compared
vith the responss curve derived by Schultz(l) from a number of transportation
noise sutveys in dwellings it was found that high levels of noise cauged a .
greater digturbance to teachers than to occupants of dwellings.

Tenchers were alsc asked how bothered they were by a renge of noise sources
within the school although no messurements of noise levels were made for these
sources, They were most bothered by noise from children in paseages and on
stairs and below an external traffic noise level Ljg of abeut 60 dB{A) more
teachere were hothered by noise from this source than noise from road traffic,
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