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Abstract

Excessive noise exposure in school environments may interfere with learning, communication, and pupils' health. This
study assessed noise levels and perceived health effects among pupils in selected elementary schools in Abeokuta,
Nigeria.

Noise measurements were conducted in four selected elementary schools using a calibrated Smart Sensor Digital Sound
Level Meter (AR824). Measurements were taken in five activity areas, namely classroom activities, quiet classroom,
assembly area, break time area, and generator house, during different periods of the school day. The questionnaire was
distributed to a total of 100 students for data collection on perceptions about noise, sources of noise, health impacts,
and methods of controlling noise. Analysis of data was done using descriptive statistics and was represented using mean
+ SD and percentages.

Noise levels measured were between 54.1 to 82.1 dB(A). Break time and the generator house recorded the highest noise
levels, while the quiet classroom recorded the lowest values. All the measured noise levels exceeded the World Health
Organization (WHO) recommended classroom limit of 35 dB(A) and the NESREA permissible limit for educational
facilities. The major sources of noise identified were pupils’ voices, physical movement, vehicular traffic, and generators.
Some of the adverse impacts of noise pollution include annoyance, distraction, inability to concentrate, and problems in
learning. The levels of noise pollution in the chosen elementary schools were higher than the recommended standards,
suggesting that there is too much environmental noise that affects the students. Noise pollution control has helped
improve the acoustics of classrooms.
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1. Introduction

School is important for the cognitive, creative, and social development of children. It is therefore expected to ensure the
best possible conditions for a child’s physical and intellectual development, including control of excess environmental
noise (Ana et al., 2009). Like the home and the workplace, school is also an important micro-environment.

In recent times, noise pollution has been of increasing concern worldwide, particularly in most urban centers. The noise
problems of modern industrial societies seem incomparable to those of the past, given the larger sources of noise now
present outdoors and indoors. Children are, however, exposed to many different types of noise while at school.
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Schoolchildren taught in the absence of noise interference according to Olaosebikan, (2020) recorded significantly
higher rate of assimilation than their peers who were taught in a noisy school environment.

Schools are expected to safeguard the best conducive environs for the student’s physical and intellectual development,
including control of excess environmental noise (Ana et al., 2009; Oyedepo et al., 2020).

Generally, noise has an adverse effect on physical, social, and psychological well-being (Ibekwe et al., 2016). One decibel
is the threshold of hearing. Approximately 60dB is the level of normal talking. According to WHO (1999), the
permissible noise level in school environments should not exceed 35 dB. Exposure to sound for more than 6 hours per
day at levels exceeding 85 dB is potentially hazardous to health (Ana et al.,, 2009). In a developing country like Nigeria,
many children do not have access to ideal or serene learning environments. High noise levels in the school environment
pose a real public health problem.

It is also generally accepted that all types of noise exposure at school affect children’s learning and academic
performance (Shield and Dockrell, 2004, 2008).

In Nigeria, for example, the National Environmental Standards and Regulations Enforcement Agency’s (NESREA)
maximum permissible noise level specification for the general environment such as buildings used as hospitals,
convalescence homes, homes for the aged, sanatoriums, institutes of higher learning, conference rooms, public libraries,
environmental or recreational sites, is 45 dB(A) (NESREA, 2009). Despite these specifications, many children in Nigeria
do not have access to ideal or serene learning environments (Ana et al., 2009). Despite the proven significance of noise
exposure at school, the number of schools affected by noise from diverse sources is unknown and there is relatively
little data available on typical noise levels inside and outside schools (Shield and Dockrell, 2004). Therefore, this study
was conducted basically to evaluate pupils' views regarding noise dB(A) levels in schools, its effects, and control of it in
four selected elementary schools in Abeokuta, Ogun State, Nigeria.

2. Materials and method

2.1. Study Area
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Figure 1 Map of Abeokuta showing the Study Area
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The study was conducted in four selected primary schools: two public schools and two private schools in Abeokuta: OLG
nursery and primary school, Obantoko; Saint Mary nursery and primary school, Osiele; Faith Heritage nursery and
primary school, Obantoko; Standard nursery and primary school, Osiele

The sample of the study included 50 pupils from the two public schools and 50 pupils from the two selected private
schools (i.e. a total of 100 pupils) which were grade four and grade five pupils. The locations of the selected schools are
shown in Figure 1.

2.2. Data Collection

Noise levels were measured at the selected elementary schools. The noise assessment was carried out in the morning
(assembly period, break time, and closing time at different hourly intervals (7-9 am, 11-12 noon, and 2-3 pm),
respectively, and around five activity areas (generator home, playground, classroom, assembly period, and quiet class
as control).

A calibrated Smart Sensor Digital Sound Level Meter (model AR824) with range 30 - 130 dB was used for noise
measurements at each selected elementary school. Measurements were taken with the microphone facing the four (4)
cardinal points at each selected school to obtain their means for increased precision. The process was done twice at
each point, making eight (8) samplings at each location. The calibrated sound meter was held at an average height of
0.9 m in the ambient environment and 12 m away from the noise source. At each point within and around the selected
schools four measurements were taken for a period of 30 seconds. The noise meter was set up and the maximum noise
level at each school was obtained by holding the max button.

Ambient noise level was measured for 5 minutes in an empty classroom with open and closed windows. The empty
classroom was located on the same side of the school as the classroom where the survey was carried out, to restore the
conditions inside the classroom.

During the study, other external noise sources were identified, such as traffic noise, noise from playgrounds,
construction sites, animals, horns and sirens, street vendors, and places of entertainment. Based on their responses, the

level of awareness and annoyance of pupils regarding particular forms of environmental noise at school was examined.

A calibrated Handheld GPS (Global Positioning System) (Garmin-72H device) receiver was used to acquire coordinates
(Longitude and Latitude) to obtain spatial attributes of the sampling location where noise levels were monitored.

Table 1 World Health Organization guideline for environmental noise

Environment Permissible  sound | Duration of Permissible | Critical Health Effect
level dB(A) exposure (hours)
Outdoor areas 50-55 16 Annoyance/Irritation
Indoor dwellings 35 16 Speech intelligibility
Bedrooms 30 8 Sleep
disturbance/Insomnia
School classrooms 35 During class Communication
interference
Industrial, commercial, | 70 24 Hearing impairment
traffic areas
Music through earphones 85 1 Hearing loss
Ceremonies and | 100 4 Hearing impairment
entertainment
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2.3. Questionnaire Survey

Twenty-five copies of a well-structured questionnaire were administered at each selected elementary school; a total of
100 copies of the questionnaire were administered to the pupils. Once the pupils completed a question, they proceeded
to the next, and they were allowed to ask questions at any time they required.

2.4. Data Analysis

Data were analyzed using descriptive and inferential methods of statistical analysis. Data obtained from the completed
copies of the questionnaire were entered into Microsoft Excel spreadsheets for coding and exported into the Statistical
Package for Social Science (SPSS 20.0) statistical software for analysis. Frequency-run, cross-tabulation, percentage, and
other descriptive statistical tools were employed to summarize the data collected through questionnaire
administration.

Maximum and normal noise levels were analyzed using mean, analysis of variance (ANOVA), and the Post Hoc Test
(DMRT) was employed to analyze the significant trends of noise levels in the selected school environment.

3. Results and discussions

3.1. Mean noise levels in selected elementary schools

3.1.1. Mean noise levels in OLG Nursery and Primary School

Table 2 presents the mean noise levels recorded in the activity areas of OLG Nursery and Primary School. Mean values
of noise levels varied between 62.4 to 76.0 dB(A) for Day 1 and 58.2 to 82.1 dB(A) for Day 2. Break time was found to
have the maximum noise level for Day 1 (76.0 dB(A)), while the minimum noise level was for quiet classroom (62.4
dB(A)). In the same way, the maximum noise level was found for generator house (82.1 dB(A)) for Day 2, while the
minimum noise level was for quiet classroom (58.2 dB(A)). There was a significant difference in the mean noise level
between different activity areas (p < 0.05).

The high noise level during the break can be explained by the increased activities of the pupils like shouting, screaming,
and running. Similarly, the high noise level recorded at the generator house on Day 2 could be due to the operation of
the generator and the influence of nearby vehicular activities. All the measured activity areas exceeded the World Health
Organization (WHO) recommended classroom limit of 35 dB(A) and the NESREA daytime limit for educational facilities.
The findings of this study are consistent with reports by Bulunuz et al. (2017) and Golmohammadi et al. (2010), who
observed elevated noise levels in school environments resulting from classroom activities and inadequate acoustic
conditions.

Table 2 Variation in Noise levels at OLG Nursery and Primary School

S/N | OLG Nursery and Primary School | OLG Day1 OLG Day2
Activities Area Mean Noise Level | Mean Noise Level

1 Class activities 67.7+1.68b 68.9+5.05P

2 Quiet class 62.4+3.98¢ 58.2+5.18¢

3 Assembly 69.3+£1.55P 73.1+5.04b

4 Break time 76.0+5.612 79.2+6.592

5 Generator house 69.7£2.61P 82.1£9.42a

Superscripts with the same letter are not significantly (p<0.05) different (DMRT)

3.1.2. Mean noise levels in Faith Heritage Nursery and Primary School

Table 3 presents the mean noise levels recorded in the activity areas of Faith Heritage Nursery and Primary School
(FHS). The mean noise measurements ranged from 54.4 dB(A) to 69.2 dB(A) on day one and from 54.1 dB(A) to 74.8
dB(A) on day two. The maximum noise level was recorded at the generator house on day one (69.2 dB(A)) and day two
(74.8 dB(A)), whereas the quietest classroom had the lowest noise value of 54.4 dB(A) and 54.1 dB(A) respectively.
There was a significant variation in noise levels in the various activity areas (p<0.05).
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The high noise values at the generator house could be due to the presence of the generator in the school and the
proximity of the school to the main road, which increases the noise levels due to vehicles moving through the area. The
lower noise levels recorded in the quiet classroom could be due to teacher supervision and reduced pupil interaction
during classroom activities. All the measured values exceeded the WHO recommended classroom limit of 35 dB(A) and
the NESREA permissible limit for educational facilities. Similar findings have been reported by Bulunuz et al. (2017)
and Zannin and Zwirtes (2009), who associated elevated school noise levels with poor acoustic conditions and external
traffic-related noise.

Table 3 Variation in Noise Levels at Faith Heritage Nursery and Primary School

S/N | Faith Heritage Day1 Day2
Activities Area Mean Noise Level | Mean Noise Level
1 Class activities 62.9+2.96¢ 63.7+4.95¢
2 Quiet class 54.4+1.96¢ 54.1+1.824
3 Assembly 65.4+4.81Y 61.5+4.20¢
4 Break time 59.9+3.35d 66.9+4.81)
5 Generator house | 69.2+2.882 74.8+2.522

Superscripts with the same letter are not significantly (p<0.05) different (DMRT)

3.2. Mean noise levels in Saint Mary Nursery and Primary School

Table 4 presents the mean noise levels recorded in the activity areas of Saint Mary Nursery and Primary School. The
measured noise levels varied across the different activity areas, with the highest values recorded during break time and
around the generator house, while the quiet classroom consistently recorded the lowest values. The differences in mean
noise levels among the activity areas were statistically significant (p < 0.05).

The elevated noise levels during break time may be attributed to increased pupil activities such as shouting, running,
and group interactions. Similarly, the high noise levels around the generator house may have resulted from generator
operation and external traffic interference. The recorded values exceeded the WHO classroom guideline of 35 dB(A)
and the NESREA daytime limit for educational facilities, indicating poor acoustic conditions within the school
environment. These findings agree with previous studies which reported that school activities and external noise
sources contribute significantly to excessive noise exposure in educational settings (Golmohammadi et al., 2010;
Bulunuz et al,, 2017).

Table 4 Variation in Noise Levels at Saint Mary Nursery and Primary School

S/N | Saint Mary Day1 Day2
Activities Area | Mean Noise Level | Mean Noise Level
1 Class activities | 64.5+5.25P 60.2+4.982
2 Quiet class 55.7+4,18b 54.4+3.09>
3 Assembly 72.8+6.97¢ 74.4+7.072
4 Break time 78.9+7.862 77.4+6.152

Superscripts with the same letter are not significantly (p<0.05) different (DMRT)

3.3. Mean noise levels in Standard Nursery and Primary School

Table 5 presents the mean noise levels recorded in the activity areas of Standard Nursery and Primary School. The
measured noise levels showed noticeable variation among the activity areas, with the generator house and break time
recording the highest values, while the quiet classroom recorded the lowest noise levels. Statistical analysis indicated a
significant variation in noise levels among the activity areas (p < 0.05).

The high noise levels recorded at the generator house may be due to the continuous operation of the generator and
external vehicular activities around the school premises. The elevated noise levels during break time could be associated
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with increased pupil movement, shouting, and recreational activities. All the recorded values exceeded the WHO
recommended limit of 35 dB(A) for classrooms and the NESREA permissible daytime limit for educational facilities,
suggesting that pupils in the school were exposed to excessive environmental noise. The findings are consistent with
those of Zannin and Zwirtes (2009) and Bulunuz et al. (2017), who reported that inadequate acoustic design and
outdoor noise intrusion contribute to elevated noise levels in school environments.

Table 5 Variation in Noise Levels at Standard Nursery and Primary School

S/N | Standard Day1 Day?2
Activities Area | Mean Noise Level | Mean Noise Level
1 Class activities | 62.1+6.24¢ 55.0+6.78
2 Quiet class 48.3+3.31a 51.845.012
3 Assembly 66.4+2.56¢ 61.5+8.06¢
4 Break time 67.7+3.45¢ 62.9+1.92¢

Superscripts with the same letter are not significantly (p<0.05) different (DMRT)

Figure 2 - 3 show the average mean noise level at OLG and Faith heritage school across the activity points compared
with standard. The ANOVA analysis showed a significant variation (p<0.05) in the average noise levels at the selected
activity areas across the school premises. All locations exceeded the WHO recommended limits for educational
environments. The order of the noise level is OLG > Saint’s Mary > Faith heritage > Standard Nur. & Pry.

These average values indicate that environmental noise pollution is pervasive throughout the study area and frequently
exceeds internationally accepted exposure limits irrespective of the different activity points. It is clear that breaktime
and generator house across the activity points has the highest noise pollution (Figure 2 and 3).
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Figure 2 Average Noise levels at activity points compared with standard
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Figure 3 Noise levels at the activity zones compared with standard

3.4. Socio-demographic Characteristics

Table 6 Socio-economic characteristics of sampled respondents

Socio-economic variables | No. of Respondents | Percent
Gender

Male 45 45.0
Female 55 55.0
Total 100 100.0
Age

8-10 56 56.0
11-13 37 37.0
14-15 7 7.0
Total 100 100.0

A total of 100 pupils participated in the survey. Female respondents (55%) were slightly more than males (45%), and

most pupils were aged 8-10 years (56%).

3.5. Perception of Noise

Table 7 Pupils’ view regarding Noise level in School

Characteristics No. of Respondents | Percent
Structure of the school is well ventilated

Yes 98 98.0

No 2 2.0
Spacing Standard

Good 71 71.0
Average 29 29.0
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School is close to the main road
Yes 90 90.0
No 10 10.0

Does Noise affect your level of Assimilation?
Yes 72 72.0
No 28 28.0

Duration of exposure to noise

Morning 11 11.0

Afternoon 76 76.0

In terms of noise level duration, most respondents experienced noise in the afternoon (76%), while less than 20% of
respondents experienced noise in the morning. A few of the respondents still think they do not experience noise, view
noise as a normal thing, and are not annoyed by it. This indicates that most respondents from each elementary school
are not very aware of noise (Table 7). Figure 4 presents the pupils’ ratings of noise pollution levels in the school
environment.
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Figure 4 Noise pollution rating by the pupils
Table 8 General View of Pupils Regarding Being Affected by Sources of Noise

Characteristics/Response No. of Respondents | Percent
How well can you hear your friends at break time?
I have difficulty hearing 12 12.0
I hear normally 21 21.0
I hear very well 67 67.0
What do you feel about the noise level at break time?
[ am annoyed 58 58.0
I am comfortable 36 36.0
I am very comfortable 6 6.0
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Noise causes hearing problems
Yes 91 91.0
No 9 9.0

How well can you hear your teacher during the lesson?

I hear very well 75 75.0
I hear normally 21 21.0
[ have difficulty hearing 4 4.0

What do you feel about noise during a lesson?

Normal 19 19.0
It annoys me 27 27.0
It annoys me a lot 54 54.0

However, the noise annoys the pupils on the school premises. Also, the noise level, particularly during break time, does
not allow pupils to rest, and this makes them weaker or more tired (Bulunuz et al, 2017; Zannin and Marcon, 2007).
About 90% of the respondents believed noise causes hearing problems, which means they are aware of the health
implications of high noise level been exposed to. In response to the question “How well can you hear your teacher during
lessons?” the majority (75%) of the participants (pupils) stated that they can hear their teachers very well. A few (4%)
believed they had difficulty hearing, which resulted in distraction in class activities. In response to how the pupils feel
about noise during lessons. The majority (81%) of the pupils stated that they are annoyed by the noise during lessons
resulting from physical movement, such as pulling the desks and random shouting, and so on (Table 8). According to
WHO (1999), noise can pose a serious threat to a child's physical and psychological health, including learning and
behaviour.

3.6. Sources of noise across school premises

Table 9 General View of Pupils Regarding Sources of Noise

Characteristics No. of respondents | Percent

Noise sources inside the school

Pupils' voices (shouting, singing, and screaming) 92 92.0
Physical movements (banging the door, pulling the desk) 88 88.0
Devices (ringing) 53 53.0

Noise sources outside the school

Generators 86 86.0
Vehicular noise 93 93.0
Noise from construction sites 79 79.0
Noises from commerecial activities and entertainment places | 77 77.0

Table 9 shows the sources of noise on and off the school premises. The finding obtained from the school pupils’ shows
that about 92% of the participants stated that internal noise such as pupils shouting, screaming and singing inside the
classrooms is the major source of noise, followed by physical movements (88%) which include banging of doors, pulling
of desk and running is the major source of noise. About 53% stated that noise from the ringing of bells is a major source
of noise.
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3.7. Control measures

Table 10 Pupils’ Views Regarding the Control of Noise Pollution in School

Characteristics No. of | Percent
Respondents

Perception of Noise

Relationship between noise exposure at school and achievement in lessons?

Itis related 39 39.0

It is not related 61 61.0

How often do you warn your friends when they display noisy behaviour in school?

[ never warn 9 9.0

I sometimes warn 25 25.0
I always warn 66 66.0
How often do your teachers warn you when you display noisy behaviour in the

school?

They never warn 6 6.0
They sometimes warn 6 6.0
They always warn 88 88.0

The noise level can be reduced

[ sometimes believe 12 12.0
I believe 78 78.0
I do not believe 10 10.0

61% of the respondents think that the noise they are exposed to at school is somewhat not related to their achievement
in lessons, while 39% of the students think the noise, they are exposed to at school is very related to their achievement
in lessons (Table 10).

4. Conclusion

The study revealed that noise levels at most sampled locations were higher than the recommended standards in each
activity. Based on the results, it is possible to conclude that there were significant variations in the noise levels within
the activity and the predominant land use of each selected school. It was also concluded that school systems have high
levels of noise, which may impair the learning process of the pupils.

The sources of noise showed that the most important noise origins to be electric-generator plants and noise during
break period. The major consequence of noise within the study sites is the interference of noise in communication,
effective reading, disruption in concentration and assimilation.

Furthermore, the noise levels at the selected schools are related to the internal and external sources of noise. This study
demonstrates that external noise levels have a very distracting influence on pupils, and the annoyance caused may, in
the long term, have a negative impact on their ability to comprehend or understand their lessons. Furthermore, this
study indicates that the elementary schools in Abeokuta exhibit inadequate acoustic conditions for the reduction of
noise.

Recommendations

The school management needs to reduce the noise level by controlling the activities of school children during the break
period in both the classroom and the playground. Planting trees in the school should be encouraged.
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Additionally, periodic auditory and general health examinations should be conducted for individuals in the schools
studied and others.

Also, the school curriculum should be reviewed by the government so that, from elementary school onward, every
individual will be aware of noise pollution in schools and various forms of environmental pollution. Since the generator
house is identified as a hotspot of noise pollution, effort should be made to site it far away from areas of contact by the
pupils; rather, solar energy should be encouraged.
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