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Abstract: 
Noise pollution is a global issue that impacts educational environments, reducing the 

efficiency of both students and teachers. Identifying its causes and sources enables the im-
plementation of effective measures to mitigate noise pollution and protect both the environ-
ment and human health. In this study, a field survey was conducted for different locations 
within the College of Education Campus, Al-Iraqia University. Indoor noise levels were 
measured for 18 sites at three different times (9:00-11:00 AM, 12:00-2:00 PM and 3:00-
5:00 PM) using a sound level meter type (AS-M524). Noise measurements showed that the 
highest average noise level was recorded during the afternoon, followed by the morning 
and evening, respectively. The equivalent continuous noise level (Leq) was measured for all 
readings, the lowest average of equivalent continuous noise level is 63.45 dB at the site Plant 
Lab, while the highest average of equivalent continuous noise level is 80.06 dB at the site 
Artificial Intelligence Lab. The average Leq noise level in the College of Education Campus, 
Al-Iraqia University is 71.37 dB which exceeds the permissible limits set by both local and 
international standards for educational institutions, due to the diverse noise sources within 
the College of Education Campus result from student activities, administrative tasks, and 
external environmental factors.

Keywords: : Indoor noise pollution; The SL meter (AS-M524); Equivalent continuous 
noise level; Artificial Intelligence Lab; College of Education Campus, Al-Iraqia University.

تقييم التلوث الضوضائي الداخلي المرتبط بالنشاط البشري 
في الحرم الجامعي في العراق
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مستخلص:

ــدرس،  ــب والم ــاءة الطال ــى كف ــلبا ع ــر س ــة وتؤث ــة التعليمي ــدد البيئ ــة ته ــكلة عالمي ــي مش ــوث الضوضائ ــر التل يعت
مــن خــال معرفــه اســبابه ومصــادره يمكــن اتخــاذ خطــوات فعالــة للحــد منــه وحمايــة البيئــة وصحــة الانســان. في هــذه 
ــاس  ــم قي ــة. ت ــة العراقي ــة الجامع ــة التربي ــي لكلي ــرم الجامع ــل الح ــة داخ ــع مختلف ــداني لمواق ــح مي ــراء مس ــم اج ــة ت الدراس
ــرًا و3-5  ــا، 2-12 ظه ــة )11-9 صباحً ــة مختلف ــرات زمني ــاث ف ــع في ث ــة لـــ 18 موق ــاء الداخلي ــتويات الضوض مس
ــدل  ــى مع ــاء ان اع ــات الضوض ــت قياس ــوع  )AS-M524( . بين ــن ن ــوت م ــتوى الص ــاس مس ــتخدام مقي ـءً( باس مساـ
لمســتوى الضوضــاء خــال فــرة مابعــد الظهــر ويتبعــه الصبــاح ثــم المســاء عــى التــوالي. تــم قيــاس الضوضــاء المكافــئ 
المســتمر)Leq(  لجميــع القــراءات، كان ادنــى معــدل للضوضــاء المكافــئ المســتمرهو dB 63.45 في موقــع )مختــر النبــات(، 
ــدل  ــغ مع ــي(. يبل ــذكاء الاصطناع ــر ال ــع )مخت ــو dB 80.06 في موق ــتمر ه ــئ المس ــاء المكاف ــدل للضوض ــى مع ــا اع بين
مســتوى الضوض��اء المكاف��ئ في ح��رم كلي��ة التربيــة، الجامعــة العراقيــة dB 71.37 وتتج�ـاوز الح�ـدود المس�ـموح به�ـا محلي�ـا 
ــا مــا تكــون نتيجــة  ــة، وهــي غالبً ــة، وذلــك لتنــوع أســباب الضوضــاء داخــل حــرم الكلي ــا للمؤسســات التعليمي وعالمي

�ـة. �ـة المحيط �ـل البيئي �ـة إلى العوام �ـة، بالإضاف �ـة والإداري �ـطة الطلابي للأنش
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1. Introduction
Noise is generally defined as any 

unwanted or disruptive sound that 
negatively affects speech clarity, sleep 
quality, and work performance. Noise 
pollution is one of the major environ-
mental concerns globally due to urban-
ization and modernization [1, 2]. Noise 
pollution is considered the third most 
hazardous pollution after air and wa-
ter pollution, according to the World 
Health Organization (WHO) [3]. Noise 
significantly contributes to the degra-
dation of living conditions  and the 
overall quality of life in urban areas. 
It affects various aspects of people’s 
lives, including work and educational 
activities, extending beyond industrial 
settings [4]. Noise stress is linked to an 
increased risk of disease development 
[5]. Numerous epidemiological studies 
have demonstrated that long-term ex-
posure to noise pollution can lead to 
metabolic, cardiovascular, and respira-
tory diseases [6]. In addition, exposure 
to noise has been shown to have ad-
verse psychological and mental effects, 
such as anxiety and depression [7, 8].

Many studies have reported that ed-
ucational institutions frequently have 

noisy learning environments, and the 
noise is constantly getting worse [9]. 

Noise in universities has a direct neg-
ative impact on learning by increasing 
distraction and annoyance [10]. Ac-
cording to several studies, excessive 
noise is bad for teaching and learning 
because it distracts students, lowers 
their attention span and cognitive abil-
ities, makes it difficult for them to hear 
and comprehend their teachers, and re-
duces their hearing [11]. Noise pollu-
tion has recently been identified as one 
of the most significant environmental 
factors affecting quality of life in all 
countries, particularly in urban areas. 
Environmental noise pollution levels 
are rapidly increasing over time due to 
the rapid increase in human activities 
such as transportation, industrializa-
tion, and urbanization [12, 13]. 

The WHO describes noise as fol-
lows: the background noise level should 
not exceed 35 dB equivalent sound 
level (Leq) during teaching classroom, 
while outside the classrooms the sound 
pressure level of the noise from exter-
nal sources should not exceed 55 dB 
Leq, the same value given for outdoor 
residential areas during the day [14], 
These noises can originate from a vari-
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ety of sources, including noise around 
the university, background noise from 
classrooms, and sounds produced 
during class activities, club activities, 
and sports. Several factors influence 
indoor acoustics, including classroom 
size, background noise within the 
classroom, instructional style, and vo-
cal effort [15]. Non-acoustic factors, 
such as psychological and social as-
pects, are thought to influence annoy-
ance by changing people’s awareness 
and attitudes toward noise. Moreover, 
previous studies have demonstrated 
that subjective sensitivity to noise is an 
important indicator of noise annoyance 
[16]. 

However, due to differences in re-
gional culture and economic develop-
ment levels, the noise climate of cities 
in different regions is significantly dif-
ferent, and it is difficult to understand 
the general level of sound environ-
ment in colleges and universities [17], 
According to (Çolakkadıoğlu, et al. 
2018), noise levels above 35-65 deci-
bel can cause anger and sleep distur-
bance, while levels above 65-90 deci-
bel can cause high blood pressure and 
rapid breathing, depending on individ-
ual sensitivity [18]. 

In countries with severe social prob-
lems such as Iraq, educational noise is 
quite uncommon on the list of priori-
ties, and thus has received very little 
attention. Nowadays, many pollutants 
are released into the environment with 
their associated risks to human health. 
Noise pollution is one of the various 
anthropogenic pollutants. Movement 
of hundreds of thousands of cars, in-
dustrial activities, and constructions 
in large cities are the main sources of 
noise pollution [19], so the study aims 
to evaluate indoor noise pollution in 
different sites on the College of Edu-
cation Campus, Al-Iraqia University. 
This paper is based on a field study and 
analysis of data obtained through the 
use of noise pollution devices, com-
paring the results with the standards 
set by The World Health Organization 
(WHO) and noise control law of the 
Republic of Iraq.

2. Materials and Methods
2.1. The Study Area
The study area is the College of Ed-

ucation Campus, Al-Iraqia Universi-
ty, lies between latitude (33°37’37.7” 
North) and longitude (44°14’11.7” 
East). The College covers 5000 m2 
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of land and situated on the north of 
Baghdad capital, and 40 km distance 
from the city capital center. The col-
lege building bounded on the North 
Al-Rasheed University, on the East 
and South Agricultural gardens, while 
on the West by Traffic Street. The Col-
lege hosts eight departments (Physics, 
Computer Science, Chemistry, Biolo-
gy, History, Arabic Language, Quran 
Sciences and Islamic Education, as 
well as Educational and Psychological 

Sciences).
Apart from these it also consists of a 

central library and books library with a 
capacity of 30 people. There are many 
classrooms and science laboratories ac-
commodate 50 and 20 students or peo-
ple respectively. In the current study, 
eighteen different types of sites (St1, 
St2,…St18) were selected for measur-
ing indoor noise levels on the college 
of education campus as shown in Table 
1 and Fig. 1.

Table 1: Names and GPS position of sites at which measurements were taken 
in the College of Education Campus, Al-Iraqia University.

Site-ID Site name Latitude (° N) Longitude (° E)
St1 College gate 33.627357 44.236674
St2 Scientific Library 33.627271 44.236953
St3 Student Club 33.626684 44.236763
St4 Physics Department 33.626622 44.236484
St5 Computer Department 33.626653 44.236494
St6 Biology Department 33.626738 44.236511
St7 History Department 33.627063 44.237017
St8 Arabic Language Department 33.627141 44.236977

St9
Educational and Psychological Sciences 

Department
33.626980 44.236961

St10 Mechanic Lab 33.626958 44.237165
St11 Artificial Intelligence Lab 33.626701 44.236942
St12 Organic Chemistry Lab 33.626756 44.236240
St13 Plant Lab 33.626752 44.237058
St14 Classroom 2 33.627073 44.236277
St15 Classroom 10 33.627382 44.236299
St16 Classroom 25 33.626881 44.236261
St17 Classroom 28 33.626613 44.236234
St18 Classroom 35 33.626667 44.237028
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2.2. Equipment and Methodology
The noise level (dB) was measured 

using a sound level (SL) meter model 
(AS-M524),  this instrument is manu-
factured by (ASWAR Company) Iraqi 
origin. It has a sound level measure-
ment range from 30 to 130 dB, with a 
frequency response spanning from 8.5 
to 31.5 KHz. Its measurement accura-
cy is ±1.5 decibels. The SL meter ac-
curately captures and displays the min-
imum and maximum sound pressure 
levels measured during the specified 
time interval. The results are present-
ed on the LCD screen as shown in Fig. 
2. The microphone was placed 1.5 to 2 
meters above the ground to minimize 
sound reflections and ensure accurate 

recordings. 
The Noise levels (dB) were mea-

sured at three different times. (9:00-
11:00 AM, 12:00-2:00 PM and 3:00-
5:00 PM) to capture the high sound 
levels of students during entry and exit 
from the campus. These measurements 
were carried out in 18 points from Sun-
day to Thursday during study hours. 
The SL meter was used to measure 
noise level in decibel scale over five 
minutes for each reading. 

This meter includes two scales (A- 
high and low frequency-weighting) 
and (C-high frequency-weighting). 
A-weighting scale was adopted in the 
measurements to capture different 
high and low sound frequencies such 
as the sounds of academic activities in 

Figure 1: Map of the study area College of Education Campus, Al-Iraqia University.
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the classroom and the loud voices of 
students, as well as the quiet sounds 
during writing and reading, etc.

 The noise levels measurements 
during the morning, afternoon and eve-
ning can be converted to the equivalent 
continuous noise levels (Leq), which is a 
single-number metric used to represent 
the average noise level over a specific 
periodو calculated using the Equation 

(1) [20, 21].

                                                 …(1)

Where Li the noise level (dB), n is 
the total number of reading data taken, 
and ti is a fraction of total reading time 
(hour). The total continuous equivalent 
noise level in the study area was also 
calculated using the formula in Equa-
tion (2) [20].

Fig. 2: Sound level meter (AS-M524) used in the present work.

.....…(2)

3. Results and Discussions
In this study, the results of aver-

age minimum and maximum indoor 
noise level for the College of Educa-
tion Campus, Al-Iraqia University pre-
sented in Table 2. The results showed 
that the average minimum noise level 
of 54.03 dB was recorded at site St7 

(History Department), while the high-
est noise level of 84.94 dB was record-
ed at site St11 (Artificial Intelligence 
Lab).The location of the AI Lab near 
the generator that supplied the college 
building with electricity could cause 
significant noise-related annoyance, as 
per WHO guidelines [22, 23].

Evaluation of indoor Noise Pollution related to human activity 
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By comparing the period of average 
noise levels in the College building as 
shown in Table 3, the study revealed 
that the total average of lowest noise 
pollution is recorded during the eve-
ning 60.95 dB, followed by morning 
69.44 dB and highest in afternoon 72.9 
dB ascending (Fig. 3), the values of av-
erage noise level exceed the limits per-
mitted by the (WHO) for indoor educa-
tional noise, which is 35 dB [24]. This 
result corresponds to the period when 

academic activities (lectures, work-
shops, study groups, academic clubs... 
etc.) within the College of Education 
Campus are at their peak. The result is 
consistent with the study conducted by 
(Amakom et al. 2019) at the Federal 
University of Technology, Owerri and 
(Idu et al. 2024) at the University of 
Nigeria, Enugu Campus which showed 
that the highest level of noise pollution 
at 12.00 PM was 71.07 dB and 71.56 
dB respectively [25, 26].

Table 2: Average minimum and maximum indoor noise level 
in the College of Education, Al-Iraqia University.

Site-ID
Lmin (dB)

Lavg (dB)
Lmax (dB)

Lavg (dB)
9-11 AM 12-2 PM 3-5 PM 9-11 AM 12-2 PM 3-5 PM

St1 62.81 74.08 52.55 63.15 84.61 90.02 71.18 81.94
St2 52.33 61.62 50.17 54.71 75.82 88.54 69.77 78.04
St3 62.9 71.25 53.47 62.54 82.90 93.50 70.09 82.16
St4 63.73 66.07 52.61 60.80 78.55 77.23 68.43 74.74
St5 48.01 66.33 48.20 54.18 73.03 81.14 67.04 73.74
St6 71.75 68.26 55.39 65.13 85.22 80.82 78.50 81.51
St7 50.06 57.10 54.92 54.03 79.19 76.26 71.87 75.77
St8 68.92 60.41 58.43 62.59 80.51 67.92 68.19 72.21
St9 62.80 54.06 48.11 54.99 84.34 88.28 75.22 82.61
St10 50.77 61.81 53.06 55.21 65.06 76.51 67.91 69.83
St11 69.89 73.55 56.12 66.52 82.70 94.11 78.00 84.94
St12 58.25 57.38 50.61 55.41 77.42 82.12 66.48 75.34
St13 56.44 59.01 54.97 56.81 72.18 70.01 62.61 68.27
St14 50.38 70.26 49.08 56.57 65.80 81.25 55.70 67.58
St15 60.56 56.52 59.27 58.78 74.79 70.06 70.06 71.64
St16 71.61 72.61 53.51 65.91 83.20 84.39 65.80 77.80
St17 62.42 64.80 47.06 58.09 78.93 82.17 60.33 73.81
St18 70.03 58.24 57.20 61.82 82.07 86.62 72.41 80.37
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Table 3: Average noise pollution measurements for the study sites during 
three time periods: Morning, Afternoon, and Evening (dB).

Site-ID Lavg (dB)-Morning Lavg (dB)-Afternoon Lavg(dB)-Evening
St1 73.71 82.05 61.87
St2 64.08 75.08 59.97
St3 72.90 82.38 61.78
St4 71.14 71.65 60.52
St5 60.52 73.74 57.62
St6 78.49 74.54 66.95
St7 64.63 66.68 63.40
St8 74.72 64.17 63.31
St9 73.57 71.17 61.67
St10 57.92 69.16 60.49
St11 76.30 83.83 67.06
St12 67.84 69.75 58.55
St13 64.31 64.51 58.79
St14 58.09 75.76 52.39
St15 67.68 63.29 64.67
St16 77.41 78.50 59.66
St17 70.68 73.49 53.70
St18 76.05 72.43 64.81

Fig. 3: Variation of indoor noise levels at three different times and locations 
on the Campus of the College of Education, Al-Iraqia University.
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In the current study, the sound in-
tensity during the evening is low due 
to the approaching end of lectures and 
the departure of students and academic 
staff the College while, the educational 
noise during the afternoon is noisy. Ta-
ble 4 indicates the average equivalent 
continuous noise level (Leq) of 18 loca-
tions on the College of Education Cam-
pus, Al-Iraqia University; the site St13 
(Plant Lab) recorded the lowest Leq of 
63.45 dB, while the site St11 (Artificial 
Intelligence Lab) recorded the highest 
noise level with Leq 80.06 dB, as shown 
in the Fig. 4.  The total average equiv-
alent noise level was calculated using 
the formula in Eq. (2). The results in-
dicate that the total average equivalent 
continuous noise level on the College 
of   Education Campus is 71.37 dB. 
The Leq noise level results reported in 
the current study are extremely high 
and surpass the limitations permitted 
by the (WHO) for indoor educational 
noise, which is 35 decibels [24] and 
The Republic of Iraq’s Noise Control 
Law, which ranges from (50-55) dB 
[27].

The indoor noise pollution experi-
enced within the College of Education 
Campus, Al-Iraqia University could be 

attributed to a small area of the college 
building and inappropriate engineering 
design to absorb high sounds causing 
noise. This finding is consistent with 
[28], who observed that a larger build-
ing causes more severe sound attenua-
tion, the result of the study can reflect 
the circumstance related to universi-
ty buildings that are large enough to 
absorb noise. The study showed that 
noise levels were highest in the after-
noon, between 12:00 and 2:00 PM, this 
could be attributed to the time students 
crowded in the student club to take 
lunch, as well as the construction and 
maintenance activities and the sounds 
of machinery on campus. These con-
tribute to a high noise level that exceeds 
permissible limits during the day.

The location of the College Cam-
pus near the traffic increases noise pol-
lution due to the sound coming from 
vehicles movement. Most of the class-
rooms were close to the traffic, and 
students suffered from the loud noise 
coming from them, this result confirms 
the study by (Bala & Verma 2020) 
which established that increasing traf-
fic is major source of noise pollution 
[29]. According to the World Health 
Organization, noise levels above 35 
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decibel during training distract students 
and make learning difficult, noise lev-
els between 45 and 60 decibel disrupt 
sleep, and noise levels above 55 deci-
bel cause students to feel more anxious 
[30]. When comparing the noise pollu-
tion measurements in this study with 

those recommended by international 
and local regulations, it is noted that 
the noise on the campus of the College 
of Education is not suitable for the ed-
ucational area, which may cause physi-
cal and psychological problems for the 
academic community.

Table 4: The equivalent continuous noise level 
in the College of Education, Al-Iraqia University.

Site-ID Leq (dB)-Min. Leq (dB)-Max. Leq(dB)-Avg.
St1 69.65 86.39 78.02
St2 57.60 84.05 70.83
St3 67.13 89.11 78.12
St4 63.42 76.42 69.92
St5 61.69 77.14 69.41
St6 68.65 82.42 75.54
St7 54.89 76.71 65.80
St8 65.05 76.21 70.63
St9 58.70 85.13 71.92
St10 57.87 72.57 65.22
St11 70.39 89.74 80.06
St12 56.47 78.70 67.59
St13 57.13 69.76 63.45
St14 65.57 76.61 71.09
St15 59.09 72.25 65.67
St16 70.41 82.11 76.26
St17 62.06 79.10 70.58
St18 65.74 83.27 74.51
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4. Conclusions
Humans were found to be  the pri-

mary contributors to noise pollution, 
often stemming from a lack of aware-
ness and behavioral issues  among in-
dividuals. Indoor noise levels were 
measured at the College of Education, 
Al-Iraqia University using a sound 
level meter (SL). Poor engineering de-
sign, improper placement of construc-
tion and maintenance activities, traffic, 
and various student activities contrib-
ute to increased noise levels within the 
college campus. The measurement was 
done using a formula of the equiva-
lent continuous noise level (Leq). In all 
measurement sites, the average values 

of equivalent continuous noise levels 
exceeded recommended noise limits at 
three different times (morning, after-
noon, and evening), which could make 
students, staff, and lecturers feel quite 
disturbed according to the WHO indoor 
educational noise exposure guidelines. 

5. Recommendations
The field study recommended tak-

ing preventive measures to control 
noise pollution in educational settings, 
the most important of which is restrict-
ing vehicle movement both inside 
and outside the college campus. Use 
sound-absorbing materials in college 
buildings and establish a greenbelt by 

Fig. 4: Average equivalent continuous noise level 
in the College of Education, Al-Iraqia University.
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planting  numerous trees around the 
college building and along nearby ex-
ternal roads. Raising awareness about 
noise pollution and its harmful effects 
on human health through posters, vol-
untary media activate the tasks of the 
specialized medical team inside the 
university campus to provide a healthy 
educational environment. Implement 
progressive financial fines for those 
contributing to noise pollution and es-
tablish a network to monitor environ-
mental noise levels.
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