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Abstract

Basic schools that are located in heavily populated residential and commercial
areas in Ghana are exposed to environmental noise that can have detrimental
effects on the academic attainments of children. Limited studies have been
conducted on noise level in basic schools to date in Ghana. The objective of
the study was to assess noise levels in and around learning spaces in basic
schools in Ghana with a focus on Kumasi. A survey employing the use of in-
terviews and an empirical monitoring of noise levels in and around learning
spaces in four selected basic schools were adopted. The study revealed that
mean outdoor and indoor noise levels exceed the World Health Organisation
permissible limits by 30 - 40 percent and 90 - 107 percent respectively for
schools in the commercial zones and schools that are located near highways.
The school that is sited in an educational environment with a setback from
the highway attained mean noise levels ranging from 1.2 percent below to 3.7
percent above the permissible limits for outdoor and between 64 - 105 per-
cent for indoor. The outcome of the study is expected to engender the design
of environmental noise resilient buildings to facilitate teaching and learning
in basic schools in Ghana.

Keywords
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1. Introduction

In the modern world, schools provide children with a key part of their childhood

experience and form one of their principal social activities and setting [1]. Ac-

cording to [2], a suitable school environment encompasses social, physical and

biological factors that fosters appropriate behaviour and facilitates learning.
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Moreover, the Ottawa Charter for Health Promotion states that “health is created
and lived by people within the settings of their everyday life; where they learn,
work, play and live” [3]. Furthermore, as learning in classrooms is mainly facili-
tated through verbal and auditory communication between teachers and stu-
dents [4] [5], good quality school buildings are required.

According to the World Health Organization (WHO), environmental chal-
lenges vary considerably among schools around the world, across countries and
within communities [6]. In developing countries, majority of educational insti-
tutions are located close to commercial zones and in heavily populated residen-
tial communities. [7] attributes the siting of schools near busy and noisy envi-
ronments in developing countries to either limited places to build schools or
rapid development in the vicinity of existing schools. The problem is compounded
by unbalanced urban development and increasing mobility and road traffic [8].
In Ghana, the increased rate of noise pollution in community school environ-
ments could present a real public health challenge. A study by [9] revealed that a
high level of noise pollution prevails in parts of cities in Ghana throughout the
day with city dwellers being exposed to excessive noise higher than the WHO
permissible limits by 34% - 40% in residential zones and 14% - 18% in commer-
cial zones.

Schools in the developed world are fully equipped with sound insulation tech-
niques and modern technology to minimize intrusion of environmental noise
from the surroundings [7]. In Ghana, as in other developing countries, there is
predominant use of sandcrete blocks which is a light weight envelope material
with low sound insulation properties for school buildings. In spite of extensive
research on effects of noise on children’s learning and performance at school
having been conducted in the past 30 years [1], limited studies have been con-
ducted on noise levels in basic schools to date in Ghana. Moreover, acts and reg-
ulations guiding noise control practices in Ghana are limited and not strictly
adhered to.

The above context raises issues such as what are the environmental noise le-
vels in and around community schools; what are the perceptions of environmental
noise amongst pupils and staff of community schools; and what are the possible
effects of long exposure to environmental noise on the behaviour and perfor-
mance of pupils? This study is aimed at assessing noise levels in selected basic
school classrooms in the Greater Kumasi Metropolis. The study is expected to
engender the design of environmental noise resilient buildings for basic schools
in Ghana to enhance the character of the learning environment, facilitate teach-

ing and learning, and improve pupils’ performance.

Effects of Noise on Children at School

Efforts at improving the quality of education and teaching in schools in many
countries, as in the case of Ghana, have focused on physical characteristics of

school buildings, classroom sizes, quality of teachers, syllabi, and textbooks [10]
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[11]. However, in as much as these play important roles in the quality of educa-
tion, the suitability of the school climate also requires due consideration. The
WHO defines a health-promoting school as “one that constantly strengthens its
capacity as a healthy setting for living, learning and working” [12].

[13] identified road traffic as the predominant external noise source, particu-
larly in urban areas. In Ghana, children in classrooms at schools are exposed to
external noise from a wide variety of sources emanating from transport system,
industrial activities, and noise of people outside the school transmitted through
the building envelope. The adoption of lightweight construction with no insula-
tion in response to the climate makes the acoustic conditions in schools inap-
propriate thus achieving indoor noise levels that are greater than the recom-
mended levels. [11] asserts that, indoor noise levels could be worsened by inap-
propriate material of interior surfaces with regard to the acoustic resonance and
its reflection. An additional source of noise which cause significant disturbance
to teaching is the noise of rain falling on the light weight roofs. There is however
very limited exposure to noise from aircraft and railway due to their inadequate
development as a means of transport in Ghana.

Internally, noise may be generated from teaching equipment such as comput-
ers and projectors, and building services equipment in the classroom [14]. Sev-
eral studies, including [1] and [15] established that, even when pupils are silent
in a classroom, their presence significantly increases the noise level above that of
the unoccupied condition.

Generally, harmful noise has been associated with extremely loud sounds that
can cause immediate hearing loss. However, [16] asserts that chronic noise ex-
posure even at moderate levels can result in irreversible damage. Moreover, [17]
and [18] describe noise at school, in and around the classroom, as insidious and
the associated psychological and physiological outcomes are often overlooked by
parents and educators. More commonly recognized student concerns, such as
attention deficit disorder or behaviour problems, may be blamed. According to
studies by [19] and [20], students’ learning experiences generally contribute to
the development of their interest in specific learning domains and talents. The
above implies that, if the domains are influenced by noise, then the student cannot
fully concentrate, and the development and improvement of students might be
hindered.

Because most classroom instructions are conveyed through spoken language,
it makes noise one of the main factors having a negative effect on school climate
and learning environment [4]. Noise pollution around educational institutions
can pose a number of multi-problems to the teaching and learning process. Amongst
them are discomfort among teachers and students, irritability, lack of concentra-
tion, fatigue, headache, speech interference, masking [11] [13] [21] and eventual
decline of student’s academic performance. In instances of speech interference
with teachers having to raise their voice could result in fatigue, thus reducing ef-

fective teaching periods. Early-age exposure to noise could also pose many
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long-term health implications such as age-specific hearing, inadequate learning
coping strategies, and alterations in biological stress regulatory responses of which
limited knowledge is available [22].

Effective education and teaching require keeping classroom noise levels within
specific limits. There are several national and international guidelines related to
the acoustics of classrooms that take the form of recommended values for rever-
beration time, background noise levels in teaching spaces, and sound insulation
requirements for school buildings. The WHO guidelines recommend background
sound pressure level of 35 dB LAeq in classrooms during teaching sessions in
order to be able to hear and understand spoken messages. For outdoor environ-
ments in schools, sound pressure level of 55 dB LAeq from external sources is
recommended [23].

[14] in a survey of primary school classrooms found that the mean noise level
when pupils were silent was 56 dB in acoustically untreated classrooms, and
drops to 46.5 dB in treated rooms. Most school buildings in Ghana have no
acoustic treatment and as such children’s performance in word intelligibility
tests and improved letter, number and word recognition could be hindered. [1]
found that measured sound levels in classrooms ranged from 56 dB (silent activ-
ity) to 77 dB when the pupils were engaged in activities such as group work and
movement around the classroom. This suggest that the ambient noise level in an

occupied primary school classroom was closely related to the pupil activity.

2. Study Context

The Greater Kumasi Metropolis in the Ashanti Region of Ghana has a strategic
central location with a significant transit role in absorbing the movement of
people from the south to the north of the country and vice versa [24]. Rapid
population growth, uncontrolled physical development and commercialization
are the major factors, which results in environmental pollution. Within the com-
mercial zones, vehicular noise and loudspeakers that are mounted for broadcast,
add to the cacophony of noise levels which generate excessive noise beyond the
acceptable levels set by the EPA [25].

Four public basic schools in The Greater Kumasi Metropolis were purpose-
fully selected (Figure 1) to cover exposure to a wide range of noise sources expe-
rienced in schools in Ghana, by virtue of proximity to busy roads or highway
traffic, market area or commercial activities. One of the schools is located in a
well zoned educational environment of a university campus. The schools are: 1)
KO Methodist Basic School, Kejetia; 2) New Amakom Metropolitan Authority
Basic School, Amakom (Figure 2); 3) Weweso Metropolitan Authority School,
Kentikrono; and 4) Kwame Nkrumah University of Science and Technology
(KNUST) Basic School.

The KO Methodist Cluster of Schools is bounded by commercial activities in a
chain of shops and offices (Figure 3). The predominant sources of noise are ve-

hicles, trading activities/hawking, and vans with public address systems used to
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merchandise assorted products. The New Amakom Metropolitan Authority
School is located off the Accra-Kumasi Highway which is towards the north of
the school (Figure 4). The Weweso Metropolitan Authority School is located
along the Accra-Kumasi Highway in a residential setting with commercial activ-
ities dotted around the school. The KNUST Basic School is located in a well

zoned educational environment of a serene university campus.

LEGEND

N Railway
Roads

,/f‘\\,// Old boundary
New boundary
Waterworks
Industry

=

Schools

1: KO Methodist
2: NEW Amakom
3: Weweso School
4: KNUST JHS

METROPOLITAN MAP of KUMASI T BT

Figure 1. Location of study schools within the context of the Kumasi [26].

Figure 2. External view of a classroom block of the New
Amakom Basic School.

Figure 3. Commercial activities around
the KO Methodist School.
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Figure 4. Vehicular traffic in the vicinity
of the New Amakom M/A School.

3. Methodology

Two key methods were employed in the study: a survey, comprising interviews
and observations, and empirical monitoring of noise levels. For the survey, two
sets of self-completion questionnaires were designed, one used to elicit responses
from pupils and the other from teachers. Both questionnaires elicited back-
ground information of respondents and the extent of knowledge on the sources
as well as perceptions of noise and possible acoustical discomforts and physio-
logical constraints in their schools. Twenty-three (23) pupils and six (6) teachers
were randomly selected from each of the four (4) selected schools, making a total
ninety-two (92) pupils and twenty-four (24) teachers. Among the pupils thir-
ty-eight (38) were males and fifty-four (54) females, of which forty-three (43)
were in Junior High School (JHS) and thirty-nine (39) in the primary. The pupils
aged between 9 - 16 years. The age group 12 - 14 had the greatest respondents. It
however, gives a fair description of perceptions since the respondents were ran-
domly selected. The teachers comprised nine (9) male and fifteen (15) females,
out of which seven (7) teachers were new and have been posted to their schools
in the last three years. Personal observations provided first hand knowledge of
the location as well as the layout of the schools, the envelope materials and the
type of openings (doors and windows) used in construction and the general
forms of architecture present. Measured drawings were made with the aid of a
tape measure. A sketchbook was used to record data manually by drawing the
conceptual diagram of classroom blocks.

Empirical monitoring was conducted to be able to obtain the prevailing the
noise levels in and around the classrooms of the selected basic schools. Four (4)
classrooms were chosen randomly from each school for empirical monitoring
allowing for a total of 16 classrooms. A well calibrated PCE222 Digital Sound
Level Meter, having an accuracy of £1.5 dB and a measuring range from 30 to
130 dBA was used to monitor indoor and outdoor noise levels, as done by [27]
and [9]. The recordings followed the standard of ambient environmental noise

and were conducted with the sound level meter switched to slow response posi-
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tion. Noise levels were monitored over a three-week period, for both indoor and
outdoor locations to enable a comparison of internal and external noise levels.
Typical noise monitoring locations are presented in Figure 5.

All measurements were conducted in occupied classrooms during lessons and
class activities. Continuous data was collected at an interval of 2 minutes for all
the time periods in the selected spaces. Internal noise monitoring was underta-
ken for thirty minutes and the external monitoring was undertaken for the next
thirty minutes within an hour. All noise monitoring were made with the sound
level meter placed at a height of 1.5 m above ground level on an iron stand to
avoid reflection of sound waves off the ground and floor surface.

Using Microsoft Excel, average level of every hour monitored was computed
and grouped into morning (8:00-11:00 hr), afternoon 11:00-14:00 hr) and even-
ing (14:00-16:00 hr) using school hours timing. 7:00am-10:00am for morning,
10:00am -1:00pm for the afternoon and 1:00pm and beyond were the evening
hours. Mean noise levels for outdoor and indoor over the time periods were
compared to the respective permissible limits prescribed by the [23]. SPSS ver-

sion 24 was used for analysis of the survey data.

4. Results and Discussions

Computed mean sound levels in decibels of the maximum and minimum sound
levels data monitored outdoors and in selected classrooms over the study period
and the perceptions of pupils and teachers through the responses to the ques-

tionnaires are discussed in the following sections.

4.1. Environmental Noise Levels in Schools

The monitored data of outdoor noise levels in the selected schools ranged be-
tween 54 - 79 dB, while the indoor average values ranged between 57 - 73 dB
(Table 1).

The KO Methodist Cluster of Schools which is located in a commercial zone
had the highest noise levels for both outdoor and indoor. Sound level at out-
doors have a mean of 78.6 dB for morning, 76.0 dB for afternoon and 77.7 dB for

evening. The maximum outdoor sound level when classes are in session was 86.7

OO0 T __ OO0 | O 000 O0ouoi
HHfHeHE [N 0 00000} Ooooooog
Q0000 il a| [y D00 Bt U~ [0 00000
o000 | = lediooo 0000 aoto

NOOCIACTICT L Al O [ e WHHHHHHDE

I Location of sound level meter

Figure 5. Schematic floor plan of classroom block at Weweso M/A Basic School.
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Table 1. Mean sound levels in decibel for Schools at different time periods. The values
indicated in the parenthesis are the percent increase of sound level than the permissible

limits.
Outdoor Average Indoor Average
Name of Period Noise Level (dB) Noise Level (dB)
school
LAeq Lmax Lmin LAeq Lmax Lmin
Permissible 55 35
Noise Limit
Morning 78.6 71.9
KO (8:00 - 11:00)  (42.9%) (105.4%)
Methodist Afternoon 76.0 86.7 677 71.6 946 625
Cluster of (11:00 - 14:00) (38.1%) ’ ’ (104.6%) ’ ’
Schools Evening 77.7 72.7
(14:00 - 16:00) (41.2%) (107.7%)
Morning 73.1 66.9
New (8:00 - 11:00)  (32.9%) (91.1%)
Amakom Afternoon 72.5 855 60.0 68.6 88,5 555
M/A (11:00 - 14:00)  (31.8%) ’ ’ (96%) ’ ’
School Evening 72.9 66.8
(14:00 - 16:00) (32.5%) (90.9%)
Morning 71.6 68.3
(8:00 - 11:00) (30.2%) (95.1%)
Weweso
M/A Afternoon 73.0 s0.1 641 71.6 9.1 447
School (11:00 - 14:00)  (32.7%) ’ ’ (104.5%) ’ ’
Evening 73.7 68.8
(14:00 - 16:00)  (34.0%) (96.6%)
Morning 54.3 60.0
(8:00 - 11:00) (-1.2%) (71.4%)
KNUST Afternoon 55.8 76.0 414 57.4 723 444
JHS (11:00 - 14:00) (1.4%) ’ ’ (64.6%) ’ ’
Evening 56.5 59.2
(14:00 - 16:00)  (2.7%) (69.1%)

dB and the minimum was 67.7 dB. Indoor mean sound level for the KO Me-
thodist Cluster of Schools was 71.9 dB for morning, 71.6 dB for afternoon and
72.7 dB for evening. An empty class had a mean sound level of 64.3 dB. The rea-
son for the higher noise levels were due to greater number of noise sources pri-
marily from vehicles and commercial activities within the vicinity of the school.
Pupils in this school can suffer from a detrimental effect on their reading abili-
ties when their exposure to noise of the observed mean levels become chronic
(Evans and Lepore (1993) in [2].

The external noise levels at New Amakom Metropolitan Authority School had
a mean of 73.1 dB for morning, 72.5 dB for afternoon and 72.9 dB for evening of
school hours. In spite of the relatively lower noise levels, the mean sound levels
exceed the permissible limits prescribed for school environments by the World
Health Organization [23]. The lowest external noise level recorded was 67.2 dB

and the highest was 76.2 dB which were within the evening time period. The in-
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ternal mean values were however lower with consideration to the ongoing activi-
ties as at the time of measurement. The morning attained a mean of 66.9 dB, af-
ternoon had 68.6 dB and evening 66.8 dB. The internal mean level is approx-
imately twice as high as permissible limit of 35 dB. The minimum mean level
was 60.4 dB and the maximum was 72.1 dB. The above implies that the envelope
of the school building and its environment absorb some of the environmental
noise but not well enough to prevent it from reaching the classrooms. Speech
interference, disturbance of information comprehension and message commu-
nication as part of the process of education amongst pupils in this school can be
affected [5]. Moreover, pupils’ learning through transfer of information from the
teacher and their social interaction, as they cannot hear and understand their
peers in the classroom, will be hindered [2]. Pupils’ in this school can have their
long-term recall also being affected by exposure to noise from environmental
noise sources such as transportation [28].

The New Amakom Metropolitan Authority Basic School has a lot of trees that
provide a very serene environment. [29] established that trees provide a barrier
to noise and are able to achieve reductions of between 4 and 6 dB for foliage
width of about 30 metres. However, the close proximity to the busy highway ex-
poses the schools to high noise level above the permissible limit making the trees
ineffective as noise barrier.

The mean noise level at Weweso Metropolitan Authority School gave clear
indication of a noisy environment. A mean outdoor noise level of 71.6 dB was
attained for morning, 73.0 dB for afternoon and 73.7 dB for evening over the pe-
riod of study. The lowest outdoor mean noise level was 70.8 dB which has a dif-
ference of 4.3 dB from the highest outdoor mean level. The mean indoor level
was 68.3 dB for morning, 71.6 dB for afternoon and 68.8 dB for evening. This is
because the external noise levels in Weweso are directly influenced by vehicular
activity on the Accra-Kumasi Highway. Pupils of this school may have their at-
tention disrupted, develop aggressiveness, suffer from reduced physical and
mental performance, and experience irritation and discomfort [30] [31]. Such
high level of noise identified in the school can also negatively disturb the pupils’
motivation and ability to concentrate during class, coupled with reduced mem-
ory and their ability to carry out a complex task [1].

The mean noise levels for the KNUST JHS were found to have the lowest av-
erages, even though they exceed the permissible limits by WHO (1999). The
KNUST JHS has higher mean indoor noise level than the mean outdoor, as pre-
sented in Table 1. The morning period had a mean noise level of 54.3 dB, 55.8
dB for afternoon and 56.5 dB for evening. The mean indoor noise levels are 60.0
dB, 57.4 dB and 59.2 dB for morning, afternoon and evening respectively. The
reason for the relatively lower mean outdoor monitored noise levels could be at-
tributed to the school’s location on a university campus with restricted vehicular
activity, and the provision of clear and adequate buffer zones. The higher mean

indoor noise levels could be explained by the fact that the dominant source of
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noise in a primary school classroom is the noise generated by the pupils them-
selves [1]. The observed higher indoor mean noise level than that of the outdoor
could be explained by the fact that presence of pupils in a classroom space can
significantly increase the noise level above that of the unoccupied condition [1].
Pupils in this school can perform better since their environment has a relatively
quiet condition as compared to other schools [32].

A special study carried out in the courtyard of the classroom blocks at the
KNUST JHS revealed that it had noise levels that were much lower compared to

other areas of the school. Noise level in the inner courtyard was as low as 43.8dB.

4.2. Perceptions of Staff and Pupils of Environmental Noise Levels
in Schools

The perceptions of the staff and pupils from the interviews are outlined and dis-
cussed in this section. Perceptions of students and staff confirm inferences drawn
from the monitored sound level. On the level of exposure of the school to noise,
all the staff interviewed and eighty-two percent (82%) of the pupils were of the
view that the schools are exposed to noise and not conducive for proper child
development. Out of the number, 54% of pupils indicated that the noise levels
were high between the hours of 10am-12pm followed by the 29.2% claiming it is
high between the hours of 8am-10am.

Questions regarding the sources of noise to the school environment, the main
sources were from vehicles, motorbikes and music vans (traffic noise). The other
sources include music shops, vehicle repair, trading and hawking. Measures
adopted by the staff in controlling environmental noise include the closing of
doors and windows. This can affect day lighting levels and natural ventilation
use in the classrooms [33]. Moreover, the form of fenestration (jalousie windows
and louver blades) allowed much of outdoor noise into the learning spaces.

On the adverse effects of noise, a greater proportion of the pupils forming
37.7% claimed the high noise level disrupts teaching and learning process. While
35.8% of the respondents claimed it created some difficulty in paying attention,
with 17% claiming difficulty in discussions in class, and 9.4% attributed some of
the health problems experienced by some students to effects of noise. The high
environmental noises level could affect their academic performance [1].

In response to pupils’ opinions on how satisfied they found the learning envi-
ronment, 47.9% of pupils in schools in the commercial zone and close to the
highway were not satisfied with the location of the school and 44% preferred the
option of a different school. Other pupils were of the opinion that relocating the
school was a better option. The negative perceptions of the pupils can affect their
satisfaction of the school environment, both indoors or outdoors, and student

satisfaction promotes more active behaviour [2].

5. Implications of the Findings

The results of the study show that noise levels vary among schools of different
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environments and monitoring time periods within the day, and could be attri-
buted to the activities at given locations. The different environments in which
schools were monitored are: highway/residential environment, commercial en-
vironment, and educational environment. The peak noise levels were observed
in schools sited in a commercial environment followed by that in the high-
way/residential environment, in the morning (08.00-11.00 hrs) and afternoon
(11.00-14.00 hrs) periods. The school in the commercial environment had the
highest Laeq during the morning (08.00-11.00 hrs), while the school in the educa-
tional environment recorded the lowest. The results also show that peak outdoor
noise levels in the schools exceeded the recommended level of 55 dBA by be-
tween 30% to 41%.

The levels of noise in the studied schools compare with observed levels in ear-
lier studies on noise levels in parts of cities in Ghana where significant values
were established [9] [36] [34] [35]. [9] [35] [36] attributed the high levels of
noise in the cities to increased use of vehicles. On densely utilized roads, the
equivalent sound pressure levels can reach up to 75 - 80 dB(A) [9].

Among the schools studied, indoor average noise levels were also above the
recommended level of 35 dB by between 69% and 108%. A striking observation
is that, the school studied in the educational environment which had lower out-
door noise level than the recommended level in the morning period attained an
indoor level of 60.0 db that exceeds the recommended indoor level by 71.6%.
This compares with a range observed in occupied levels in a full range of class-
rooms from kindergarten to university which varied from 42 to 94 dB, in a re-
view by [37]. The measured relatively high level of noise in the schools moni-
tored could be attributed to the absence of acoustic treatments in the classrooms.
In a study involving 140 primary school classrooms by [38], the dominant
source of noise inside a primary school classroom was the noise generated by the
pupils, teaching equipment, building services in the classroom, and noise trans-
mitted through the building elements.

In a study by [39], old buildings that had bigger classrooms than the modern
buildings were associated with a corresponding increase in the amount of rela-
tive surface area, thus contributing to reverberant sound level being higher in the
old schools. The lower mean indoor levels of noise in the school within the edu-
cational environment could also be attributed to its having relatively smaller
classrooms sizes associated with recently developed school buildings. However,
in this study, the sample size is too small for definite conclusion regarding the
effect of the age of the school buildings studied.

From the monitored noise levels, it can be appreciated that noise pollution
does exist in all the schools studied thus making the school environments not
suitable for the teaching-learning process, and is likely to pertain in several other
schools in Ghana. According to [2], a safe and healthy school environment is
crucial for students’ health as well as for effective and fruitful education. Moreo-

ver, [40] revealed that background noise level interferes with speech and results
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in significant drop in children’s performance, particularly in learning to read.
Addressing the exposure to such noise levels in school the environment should
be considered as a priority since it could result in significant impact on the per-
formance of pupils. Appropriate measures should be employed to guide the de-
sign and development of new school buildings and the improvement of existing
stock of learning spaces in basic schools in Ghana. health should be raised to
prevent the congestion of schools with activities of potentially high noise sources
which are not acoustically suitable [41].

A study by [15] to compare performance of children in primary school class-
rooms that had been acoustically treated, with children in untreated classrooms,
revealed that children in acoustically treated rooms, performed better in word
intelligibility tests. Furthermore, [41] reported that, proper tree-shrub-grass
combination could attenuate noise up to about 12 dB. Sound attenuation options
including sound proofing, envelope insulation, sound absorption techniques, use
of noise barriers, setbacks and greenbelts should be exploited and adopted at the
landuse planning and design stages of schools to locate sensitive learning spaces
far from sources of noise near or within schools. Beyond sound attenuation
measures, the respective metropolitan and district authorities should enact legal
frameworks to regulate speed limits of vehicles within or near educational envi-
ronments as part of traffic laws to control noise pollution [42] [43] [44].

This study was presented with a typical challenge where noise levels were
measured with the presence of both teachers and students in their classes. Fur-
ther studies measuring noise level in unoccupied classrooms during break times
should be carried out and compared with the recommended levels. Moreover,
the effects of varied classroom dimensions, number of students in a class and
floor level on a multi-storey block of a given classroom on indoor noise levels

should be investigated in future studies.

6. Conclusions

The study was informed by the fact that a number of basic schools in Ghana are
located in heavily populated residential and commercial zones which expose
them to environmental noise. The objective of the study was to assess prevailing
noise levels in and around learning spaces in community basic schools in Kuma-
si, a city in Ghana. The study revealed that the basic schools studied had noisy
learning environments exceeding the World Health Organisation permissible
ambient noise level limits and not conducive for proper child development.
Mean outdoor and indoor noise levels for schools in the commercial zones and
near highway exceed the permissible limits by 30% - 40% and 90% - 107% re-
spectively during the cause of the day. On the other hand, the school sited in
educational environments and with adequate setback from the highway has
noise levels ranging from 1.2% below to 3.7% above the permissible limits for
outdoor and 64% and 105% for indoor.

It is expected that when the above recommendations are implemented in the
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development of new basic schools and management of existing ones, learning
spaces in schools will be free from excessive noise that is above the prescribed
limits for educational institutions, thus promoting effective teaching and learn-
ing, and enhance the performance of pupils

The outcome of the study is expected to engender the design of environmental
noise resilient buildings for basic schools in Ghana. This will go a long way to
enhance the character of the learning environment of basic schools, facilitate

teaching and learning, and improve pupils’ academic performance.
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