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ABSTRACT

Undoubtedly, one of the main sources of noise pollution in cities is educational centers. The subject of discussion in
related studies has always been the effects of noise pollution on educational centers, but almost none of them have
ever looked at the subject from the perspective that these centers can also be an important source of noise pollution in
urban areas. Therefore, this research, with a different approach, was addressed the effect of educational centers as an
important source of noise pollution in urban areas. For this purpose, a total number of 32 state and nonprofit schools
were selected randomly from north, south, east, and west of Tehran City. Then, after identifying different sources of
noise in the schools, their sound level was measured by TES sound level meter (model, 1358), at distances of 10, 20,
and 30 m from the centers. The measurement parameters included 10-minute equivalent sound pressure meter
(Leqiomin), maximum sound level (Lmax), and minimum sound level (Lmin). Daily average sound level (Ld) was another
parameter calculated for a period of 15 hours (from 7 am to 22 pm). According to the results, at the nearest distance
to the schools (10 m), the highest average Lmax was 69 dB (A), measured at the time of students’ departure. Its lowest
was 64.7 dB (A) measured at the time the students had physical education class. The highest and average Ld levels at
the distance of 10 m from the schools were 65.2 dB (A) and 59.2 dB (A), respectively, in state male primary schools
and nonprofit female high schools. The average outdoor Leq and Ld level in the areas surrounding the target schools
was about 5.5 dB (A) higher than the ambient noise. According to the results of the study, noises from schools may
be considered as a disruptive factor in urban environments which has to be paid more attention.

KEYWORDS: noise pollution, equivalent sound pressure level, daily average sound level, educational centers,
school

INTRODUCTION

Nowadays, noise pollution is one of the most Results from researches showed that peoples’

important environmental problems in big cities.
Irregular population growth, industrial development,
and technological progress during recent years have
caused an increase in noise pollution in cities and in
exposure level of citizens to this kind of pollution.
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exposure to noise can create hearing problems,
hypertension, anxiety and stress, dizziness, headache,
mood disorders, heart diseases, and sleep disorder [1-
3]. In most of the studies already conducted, industrial
and commercial activities, flight of airplanes, road
traffic, building construction, and trains were
introduced as the main sources of sound diffusion in
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urban environments; through evaluation of the noise
produced by them share of each of these sources in
pollution has been determined. For example, Mehdi et
al. (2011) reported the mean value of noise resulted
from road traffic in Karachi (Pakistan) on working
days of a week in the morning (79dBA), at noon
(73dBA), and in the evening (80dBA) [4]. In a study
conducted by Ozkurt et al. (2014), about 4% of the
people residing around Ataturk airport in Istanbul
(Turkey) were reported to be exposed to 55dBA noise
or more, during a day [5]. In a study performed by
Monazzam et al. (2014), noise exposure level of
people residing around two railroads in Tehran was
measured to be 71.21 and 74.38dBA [6]. In an
evaluation performed by Hunashal and Patil (2012),
highest level of residents’ exposure to noise in
industrial parts of Kolhapur City and in commercial
parts were reported to be 72.25dBA and 64.47dBA,
respectively [7].

However, educational centers as one of the
permanent sources of noise pollution in most of
societies have been mostly ignored and not seriously
taken into consideration. They play an important role
in noise diffusion to the surrounding environment and
their inappropriate location in residential areas can
exert negative effects on physical and psychological
health of school and university students and teachers,
in addition to their neighbors. During recent years, due
to the importance of the role of noise in creation of
physical and psychological disorders in people,
especially sensitive groups of society such as students,
many studies were performed in relation to
measurement of noise level in educational centers,
specifically in schools [8-10]. Also, related values
obtained were compared to international standards.
For example, Sarantopoulos et al. (2014) evaluated
noise level in indoor environment of 15 schools in
Greek. Their results showed that noise level in indoor
environment of the schools was 14dBA higher than the
recommended level by the World Health Organization
(WHO) [11].

Standard noise for residential and educational
areas during the day was specified to be 55dbA by the
World Health Organization (WHO) [12-13]. Also, in
their study, Equivalent Continuous Sound Pressure
Level (Leg-5min) and mean SNR (signal to noise
ration) were reported to be 69dBA and 12dBA,
respectively [11]. In a study performed by Ai Ali in
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Egypt (2013), Laeq measured in schools of Assuit City
was higher than the standard set by WHO, ranging
from 61.3dBA to 73.2dBA [14]. Golmohammadi et al.
(2010) measured noise level in the indoor space of 244
classes in primary, middle, and high schools of
Tehran. In their study, mean Leq in classes, corridors,
and school yards during the class time were 72, 65.8,
and 64.1dBA, respectively. Also, there was a
significant difference between mean Leq in boys’
classes (75.7dBA), and girls’ ones (68.7dBA)
(p=0.0001). Mean Leq in primary, middle, and high
schools were reported to be 72.3, 70.7, and 73dBA,
respectively; their differences were significant
(p=0.0001). Also, according to the findings of a study
conducted by Golmohammadi et al. (2010), noise
levels in internal environment of Tehran schools were
higher than the authorized specified level of 55dBA
[15].

As it is observed, in most of the researches
performed, high noise levels in indoor environment of
schools were proved. However, to date no formulated
study was conducted to evaluate the noise pollution
level caused by various educational environments and
its effect on people residing outside these places. In
fact, the sound of the cry, hubbub and fuss of school
or university students, noise resulted from
loudspeakers, noise resulted from transportation
services, etc. are inseparable parts of each educational
environment which could be annoying and unbearable
for those people residing around these places.

Considering the large number of schools as
the most important educational centers in municipal
districts, in the present research, as the first formulated
one, share of these important educational centers in
producing the noise diffused in various districts of
Tehran metropolitan city was evaluated. In addition,
the role of gender, grade (primary and high schools),
and type of schools (public and non-profit) was
carefully examined.

METHODOLOGY

In this study, 32 schools from four regions
of north, south, east and west of Tehran were selected
as the study area. The presence of residential buildings
in the vicinity of the schools was the main criterion for
selecting them and their inclusion in the study. Also,
sample selection in each region, it was tried to keep the
balance concerning the ratios of "gender" and
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"educational level". Thus, in each of the four
geographic regions, eight male and female schools
were selected from both primary and high schools

A
ﬁ Boys Primary School

a Boys High School

~

% Girs Primary School

ﬁ\ Girs High School
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which were run both in state and nonprofit forms. The
location of the target schools in Tehran is shown in
Figure 1.

Fig. 1. location of the target schools in Tehran City

In order to determine the share of schools in
the amount of noise pollution in Tehran, first, different
sources of sound caused by these educational centers
were identified. Then, the level of noise from each of
these sources was measured at distances of 10, 20, and
30 m outside the schools to determine the contribution
of each source to the amount of noise released to the
environment throughout the day. Distance from the
main door of the schools was measured with a laser
meter. TES sound level meter, model 1358, was used
to measure the noise level which works according to
the IEC6056 standard. The sound level meter was
calibrated prior being used in this study. In all
measurements, the operator kept it at a height of 1.5 m
above the ground (hearing height). All the
measurements were conducted from 6.30 to 15.30 on
working days of the week (during the week other than
holidays) and during winter season. The noise
measuring parameters were equivalent sound level
(Leqgiomin), maximum sound level (Lmax), and minimum
sound level (Lmin). Distance from the noise source,
educational level, type of school, gender of the
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students, and geographical area were other variables
studied in this research.

In addition, in order to calculate the daily
average sound level (Ld), the sound level was also
measured at school closing time. In this study, the Ld
was calculated for a period of 15 hours (from 7 am to
10 pm) according to the following formula [16-17]:

Ld =10 log [1/15 ¥ (t;x104"19)] 1)

Where;

Li is the mean equivalent sound level measured
from each source and t; is the duration of exposure to
the sound emitted from each source. Finally, the
obtained results were compared via SPSS software,
version 18, using parametric tests, ANOVA, and the
least significant difference (LSD). Kolmogorov-
Smirnov test was used to check the normality of data.

RESULT

Based on field studies, the sound of the fuss of
the students when entering school, morning routine,
morning exercise, break time, physical education time,
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and school departure time were recognized as the main
sources of noise from these educational centers. The
average Leqiomin, Lmax, and Lmin levels from each of
these sources at three distances of 10, 20, and 30 m
from the schools showed in Table 1.

According to the results, the highest Leqiomin
level at the distance of 10 m from the schools was
69.0+3.7, recorded at the time the students left schools.
The mean value of Leqiomin Was measured to be 64.7 +
3.3 dB (A), using the data obtained from the students’
physical education class time. At the same distance,
the mean value of Lax fell within the range of 72.9 +
5.8dB (A) to 76.9 + 7.6 dB (A). The mean Lmin at this
distance also varied from 55.8 £ 5.1 dB (A) to 61.9 +
4.2 dB (A). The highest and lowest average Lmax and
Lmin at the distance of 10 m were recorded at the time
of students' departure and physical education,
respectively. Based on the statistical test results, there
was a significant difference between the LeQiomin
levels at students' arrival and departure time and
between break and physical education time at the
distance of 10 m (P-value<0.05). However, the
difference between the time of departure and that of
morning routine was not significant (P-value=0.61).
At the distance of 10 m, a significant difference was
found between the Lmax levels at the time of departure
and that of entrance, as well as between physical
education and break time (P-value<0.05). The
difference between Lmax levels at the times of
departure and morning routine was not significant (P-
value=0.16). The results of comparing the values of
the mean Lmi, at different times were quite similar to
those of the comparison of the mean Leq and Lmax
values. There was also found a significant difference
between the mean value of Lmin at departure and
entrance times, and between the physical education
and break times at the distance of 10 m from the
schools (P-value <0.05). No significant difference was
observed between the Lmin values, considering
morning routine and at routine time (P-value=0.59).

At the distance of 20 m, the mean value of
Leqiomin Was 67.6 + 3.3 dB (A) and its lowest was was
64.1 £ 3.8 dB (A). Similar to the measurement results
at the distance of 10 m, the highest and lowest average
Leqiomin Values, at the distance of 20 m, belonged to
the times of students' exit and physical education. At
this distance, the average value of Lmax fell within the
range of 76.3 £+ 8.6 dB(A) to 70.5+6.7 dB(A) and its
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average in the range of 61.3 = 4.2 dB(A) to 55.7 £ 6.7
dB(A). The maximum and minimum mean values of
Lmax and Lmin, at the distance of 20 m, were measured
at the times of students' exit and physical education,
respectively. Statistical comparison of the results
showed that there was no significant difference
between the mean value of Leqiomin in the time of
departure and the time of morning routine (P-value =
0.16). However, the difference between the Leqiomin
data of other times was significant (P-value <0.05).
The results of the comparison of Lmax and Lmin
recorded in different time intervals at the distance of
20 m were quite similar to that at the distance of 10 m.
There was also no significant difference between
departure time and that of morning routine (P-value =
0.24).

At a distance of 30 m, the maximum and
minimum mean values of Leqomin Were recorded to be
66.8+4.4dB (A) and 63.3 4.8 dB (A), at the time of
students' departure and that of their physical education,
respectively. At this distance, the mean value of Lmax
was 74.4 £5.9 dB(A) to 70.9 + 7.4 dB(A) and the mean
value of Lmin 59.8 + 4.9 dB(A) to 55.0 £ 5.7 dB(A).
The maximum mean values of Lmax and Lmin at the
distance of 30 m were observed at the time of students’
departure and the minimum at the time of physical
education. The Leqiomin value of departure time
showed no significant difference with none of the time
intervals, except for physical education (P-
value>0.05). At the same distance, the mean Lmax
value of the departure time had no significant
difference with none of the time intervals (P-value>
0.05). The reason for the inconsistency of the results
were obtained at a distance of 30 m with those at other
distances is the close proximity of the measurement
points at this distance to the main streets.

Comparing the measurement values of the
parameters at different distances showed the more
distance from the schools, the more the level of the
noise caused by these centers. Based on ANOVA, this
trend is not significant (P-value> 0.05). In this study,
the signal-to-noise ratio (SNR) from each noise source
was also calculated by subtracting the minimum
values of recorded sound levels (Lmax-Lmin). At the
distance of 10 m, the maximum SNR was estimated to
be 17.0 dB (A), which was related to the students'
physical education time. While the minimum SNR was
obtained as 12.6 dB (A), which belonged to the time
of morning routine in the schools. The maximum and
minimum values of this parameter at the distance of 20
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mwere 15.1 dB (A) and 13.1 dB (A), respectively. The
maximum amount of SNR at the 20-meter distance
was related to the students' arrival time and its
minimum value was obtained from the data of morning
routine. At a distance of 30 m, the maximum SNR
value was estimated to be 16.0 dB(A), which was
similar to those obtained concerning the distance of 10
m, and belonged to the student's exercise time. The
minimum amount of SNR at this distance, like the
other two distances (10 m and 20 m), was 13.3 dB (A)
at the time of morning routine. The overall results of
SNR calculations at different times and locations from
the schools were presented in Table 2.

The results of ANOVA test indicated that there
was no significant difference between the SNR values

Monazzam et al.

of different time intervals (P-value> 0.05). As
mentioned earlier, in this research, the amount of Ld
Table 3 shows the calculated values of Ld. According
to the table, the highest mean Ld was 65.2% dB(A),
which belongs to state male primary schools, while its
lowest was 59.2 dB(A) related to the nonprofit female
high schools.

Based on ANOVA test, it was revealed that there
was a significant difference between the calculated Ld
values of some schools (p = 0.002). Therefore, for
significant difference between the groups in the same
column of Table 4, however, the groups of two
different columns in the table were significantly
different from each other.

Table 1. Average LeQiomin, Lmax, and Lmin levels from each of pollution sources at three distances of 10,

20, and 30 m from the schools

Distance from

Occasion schools (m) Leqiomin (dB(A)) Lmax (dB(A)) Lmin(dB(A))
10 65.5+3.8 73.1£6.9 59.1+4.7
Entrance time 20 64.3+4.7 73.0+£7.3 57.8+5.3
30 65.3+4.6 72.7+8.9 57.5+£5.2
Morning routine 10 68.1+4.1 73.7+£6.5 61.1+4.1
time 20 65.6+£3.5 73.5£7.6 60.4+4.1
30 65.0+4.3 72.349.0 59.0+5.1
Physical 10 64.7+3.3 72.9+5.8 55.8+5.1
education time 20 64.1+£3.8 70.5+6.7 55.7+6.7
30 63.3+4.8 71.0+£7.4 55.0+£5.7
10 66.9+3.7 73.3+6.1 59.44+4.8
30 65.4+3.4 71.7+6.2 58.2+4.4
10 69.0+3.7 76.9+7.6 61.9+4.2
Departure time 20 67.6£3.3 76.3+£8.6 61.3+4.2
30 66.8+4.4 74.4+5.9 59.844.9
Table 2. SRN values at different times and locations from school
. Mean Values of SNR(dB)
Occasion
10m 20m 30m

Students' arrival time 14.0+7.3 15.1£8.3 15.2+10.2

Morning routine time 12.6+8.1 13.1+8.3 13.3+9.5

Physical education time 17.04£9.1 14.8+8.8 16.0+10.1

Break time 13.9+7.7 13.3+7/.3 13.5+£7.6

Students' departure time 15.0+8.5 15.0+9.0 14.6+8.5
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Table 3. The mean Ld values at the target schools

Type of  Gender/Educational Mean Ld (dBA)

School level
State Male/primary 65.2 (£1.9)

Male/high school 64.8 (£5.5)

. Male/primary 65.0 (£2.2)
Nonprofit Male/high school 63.3 (£4.5)
State Female/primary 62.0 (£2.9)

Female/high school 61.5 (+2.8)

. Female/primary 61.7 (£5.8)

Nonprofit Female/high school 59.2(£3.2)

Table 4. Comparing the Ld values of different schools using Duncan's post-test

School type

Nonprofit female high school
State female high school
Nonprofit female primary school
State female primary school
Nonprofit male high school
State male high school
Nonprofit male primary school
State male primary school

Sig.

Subset for alpha = 0.05

1 2 3
59.2 -
61.5 61.5 -
61.7 61.7 61.7
62.0 62.0 62.0
- 63.3 63.3
- 64.8 64.8
- 65.0 65.0
- - 65.2
113 .053 .054

The mean Ld values of primary and secondary
schools were calculated to be 63.5 dB (A) and 62.2 dB
(A), respectively. Statistical comparison of the results
showed that there was no significant difference
between mean Ld values of these two educational
levels (P-value> 0.05). There was found no significant
difference between the mean Ld values of public and
non-profit schools (P-value> 0.05). The mean Ld
value was 63.4 dB (A) in state schools and 62.3 dB (A)
in nonprofit schools. However, the difference between
the mean Ld values of female and male schools was
significant (P-value <0.05). The mean value of Ld in
male schools was calculated 64.6 dB (A), which was
3.5 dB (A) higher than that of female schools.
According to the mean Ld values of the schools in four
parts of Tehran, this variable was the highest (65.0 +
4.6 dB (A)) in the southern part. Its lowest (61.0 + 2.7
dB (A)) was related to the western part. Mean Ld
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values in the north and east of Tehran were reported to
be 62.68 + 3.69 dB (A) and 63.1 + 4.7 dB (A),
respectively. The results of the LSD post hoc test
showed a significant difference between mean values
of Ld in the northern and southern regions of Tehran
(P-value <0.05), but the difference between the other
regions was not significant (P-value> 0.05).

DISCUSSION

The results of the present study showed that
noise from schools can be considered as a disturbing
factor in urban environments. The results from
measurement of Leq obtained from various sources of
noise in these important educational centers indicated
that the highest share of noise pollution produced by
schools was related to students’ departure time from
school with mean Leq of 68.8dBA, and the lowest
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share (55dBA) was related to their physical education
classes.

In general, it can be said that students'
departure time had the largest share in the production
of noise pollution at schools, and the smallest share
belonged to students' physical education time. The
main causes of the high value of this parameter at the
time of departure can be the students' excitement noise
at school closure time, as well as the simultaneous
presence of transportation services and parents for the
transfer of students to home. The less attendance of
students in school yard at physical education time,
compared to other times, and the use of gyms can be
the main reason for the low levels of noise at this time
interval.

The Ld values showed that the highest value
of this parameter, i.e. 65.2 dB (A), was related to state
male primary schools. The lowest was 59.2 dB (A)
belonging to nonprofit female high schools. The
higher level of noise in male schools compared to that
in the female schools depends on the social and
individual differences between the two sexes. Boys are
more active than girls, so they generate a higher noise
level outdoors. The population of students in public
schools is higher than that in nonprofit schools, which
is the reason for higher level of noise in public schools
compared to nonprofit schools. According to the data
obtained from different regions of Tehran, it was
observed that the mean value of Ld in the southern
regions of this city (65.0 dB (A)) was higher than that
of other areas. The high level of noise levels in the
southern regions of Tehran could be due to the larger
population and the lower economic levels of people
living in this region, compared to other areas.

In general, Leq and mean noise level during
the day in all the places around the schools under the
study was higher than the standard value set for
residential areas during the day (55dBA). So, schools
could be considered as one of the most important
sources of noise pollution in cities. The subject has
been less taken into consideration seriously. Noise
pollution levels in educational centers were discussed
in a large number of studies in various parts of the
world. Unfortunately, no single study similar to the
present one has been conducted in relation to
evaluation of noise pollution resulted from these
important educational centers in cities. For example,
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noise level was measured by Hunashal and Patil
(2012) in educational areas of Kolhapur City in India;
and, it was higher (63.7dBA) than standard level [7].
In study performed by Banerjee et al. (2008) also, Leq
and mean noise level during the day in sensitive areas
of industrial Asansol City, including educational
centers, courts, health and religious centers, have been
higher than standard level, being variable between
60.8 to 85.6dBA and between 67.6 to 81.3dBA [18].
In a study performed by Tsai et al. (2009) also, mean
noise levels in educational areas in Tainan City in
Taiwan during winter and summer was reported to be
63.7dBA and 71dBA, respectively [19].

The effect of noise pollution in occurrence of
numerous physical and psychological diseases among
citizens were demonstrated by various researches [20-
22]; high level of noise at schools can be considered as
a serious threat for people residing around these
places, producing an irreversible damage to their
health. Considering the proved negative effects of
environmental noise on individuals present in indoor
space of schools, it could be expressed that existence
of these important centers in residential areas can be
annoying both for those people present inside schools
(students and teachers) and those outside the schools
(people residing around schools). Environmental noise
level in indoor space of schools have been evaluated
in numerous studies all over the world [23 & 24] as
well as the effects of noise pollution on health of
students and teachers [25-27]. However, as mentioned
before, unfortunately no study similar to the present
one has been performed in respect of evaluating noise
pollution produced in these important educational
centers in cities, and its effects on citizens’ health. So,
considering the results obtained from the present study
and the presence of high level of noise in areas
adjacent to schools, more comprehensive studies have
to be performed in this respect.

CONCLUSION

In the study, schools have been recognized as
one of fixed sources of noise pollution in cities. So,
considering negative effects of noise pollutions on
citizens, these pollution-producing centers have to be
taken into consideration and controlling methods of
pollutions produced in these places have to be studied
precisely. Acoustic amendment in schools, acoustic-
oriented site selection and design of newly-constructed
schools, gradual and planned entry and exit of
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students, lowering the sound level of speakers and
bells, and tree-planting and development of green
spaces in schools are among suggested strategies to
control and reduce noise level of schools and
consequently, enhancement of mental and physical
health of nearby residents.
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