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Abstract: In recent decades, urban noise has become well-known as one of the critical problems affecting the
quality of life in urban areas around the world. Noise assessment is becoming more common in Malaysia as many
cities in this country become highly populated and industrialized with serious noise pollution issues, particularly in
schools. The aims of this study are to identify the factors and effects of noise in the school environments and
evaluate the acoustic comfort of the teachers during the teaching lesson in the school environment. A total of 3
schools located in the urban area of Batu Pahat, Johor, which were Sekolah Menengah Kebangsaan (SMK), Tinggi
Batu Pahat, SMK Tun Aminah and SMK Semerah were chosen as study areas. In the present study, questionnaires
survey using Google Form were distributed to teachers working in the selected schools. Expert reviews and a pilot
study were carried out before the actual survey. The results indicated that the noise factors were coming from
inside and outside the classroom, mainly from traffic noise and heavy vehicles near the school environment and
noise from student activities and chattering. Teachers need to raise their voice during the teaching and learning
process, and some of them had a sore throat. SMK Tinggi Batu Pahat and SMK Tun Aminah teachers were
uncomfortable with the existing acoustic comfort of the school environments.
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1. Introduction

Urbanization considers closely related to the environmental pollutions [1]. In urban areas, the dense population
with the massive ground transportation networks has led to serious environmental noise. The main sources of unwanted
noise coming from traffic, large construction machines, television, dog barking, large trucks, and industrial aircraft [2].
It is one of the most significant urban environmental issues that affect daily life and health of people [3]. The negative
effects have various mental and physical health consequences for people, especially in schools, residential, commercial
areas, and other buildings nearby.

In schools or institutions, noise can have a negative impact on students' concentration, learning ability,
communication, and continuity with teachers [4]. Poor acoustic performance in the classroom causes reduction of
speech intelligibility and affects the concentration, hearing ability and communication of the students [5]-[7]. Noise
levels in classrooms have an impact on students' learning and teachers' well-being where it has been linked to stress and
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anxiety among students and reduced their cognitive tasks [8], [9]. In the noisy classroom, a teacher's voice typically
must be raised, which can cause stress and vocal fatigue [10]. Many teachers complain of tired voices, vocal strain, and
health problems because have to speak at higher volumes than in quieter classrooms where they can speak at lower
volumes while still being heard throughout the room [11]. For teachers, conducting lectures in noisy classrooms was
challenging and ineffective, affecting their job performance and satisfaction [12]. In general, there are two types of
noise sources in a classroom: external and internal. The common sources of external noise are normally associated with
traffic and street noises [13], air crafts [14], railways [15], busy housing areas [16] and crowded places, whereas
internal noise are typically connected with students' activities in the classroom which include chit-chat among students,
group activities, handling different items, moving chairs and tables, and walking around in the classroom [11].

The Malaysian Department of Environment (DOE) has set the noise limit for different areas of noise reception to
protect the population from traffic noise [17]. Based on the guideline, school is considered as noise sensitive receiver
areas where the noise limit was set at 60 dBA. However, recent studies have found that noise levels outside some Batu
Pahat schools have exceeded the allowed limit set by Malaysian DOE [18]. Based on the results from previous studies,
it was found that the environments of their schools studied were considered noisy because the external noise levels
exceed the noise limit set by DOE and the acoustic parameters such as background noises, reverberation times and
sound reduction noises were not in the recommended values. However, the acoustic comfort of students and teachers
cannot be ruled out on the basis of objective measurements. Therefore, the subjective evaluation is important because it
can discover the perception or feelings of the teachers regarding the school acoustic comfort. Thus, in this study, the
subjective evaluation of the impacts of acoustic comfort and urban noise on teachers was evaluated.

2. Methodology

In the present study, subjective evaluation of acoustic comfort of teachers was carried out during the teaching
lesson in the school environment. The assessment was carried out by distributing questionnaires to teachers in 3 Batu
Pahat schools. The factors and effects of urban noise in the school environments were also investigated in this study.

2.1 Case Study Locations

Batu Pahat (BP) is a district in the Malaysian state of Johor and it is one of the main cities in Johor, Malaysia
besides Johor Bharu. It is located to the south-east of Muar a town connected to Kluang and Muar, Johor. A recent
study on traffic noise assessment in the town of Batu Pahat [19], found that all measured areas exceeded 65 dB. A total
of 3 schools located in Batu Pahat, Johor were selected for this case study, which were SMK Tinggi Batu Pahat, Batu
Pahat, SMK Tun Aminah Batu Pahat, and SMK Semerah as shown in Fig. 1. SMK Tinggi Batu Pahat was selected
because it is located at the main town of Batu Pahat which recorded traffic noise level exceeded the noise limit [19].
However, another two schools were chosen as they are located further away from the main town of Batu Pahat to
evaluate whether the impacts of this urban noise will also affect the acoustic conform of the teachers of the schools.

2.2 Population and Sample Size

The population of teachers from 3 schools in Batu Pahat Johor which were SMK Tinggi Batu Pahat (58 persons),
SMK Tun Aminah (53 persons) and SMK Semerah (52 persons). The average number of population size of the schools
is 54 teachers. Therefore, based on Krejcie and Morgan, the total sample of this study should be at least 44 respondents
[20]. The subjective survey was carried out in December 2021 using GoogleForm. Questionnaires were distributed to
the teachers through WhatsApps application. The returned questionnaire from SMK Tinggi, SMK Tun Aminah and
SMK Semerah was 47, 48 and 44 respectively.

2.3 Questionnaire Development

In this study, the factor of noises in the school environment that were included in the questionnaire were noises
within the classroom, neighbour classroom, outside classroom, traffic, electrical appliances, and others (i.e., people at
the street, the bells & alarm, construction works from outside the building). Meanwhile, the effects of noise on teachers
included in the questions were headache, throat pain, stress, decrease in attention, tired voices, and other health
problems [21]-[28]. The questionnaire consists of close-ended questions with 5 Likert scale as shown in Table 1 which
adopted by Ivanov et al. [29]. The questionnaire was divided into 4 parts as follows:

e  Part A: Demographic of the respondents - Multiple choices

. Part B: Factor of noise in school - Likert scale

Part C: Effect of noise on teachers - Likert scale

Part D: Acoustic comfort of the teacher during the teaching and learning process - Likert scale
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Fig. 1 - Study locations with the coordinates

Table 1 - 5 Likert scale used in this study adopted by Ivanov et al. [30]

Scale Feedback
1 Strongly Disagree
2 Disagree
3 Not Sure
4 Agree
5 Strongly Agree

2.4 Expert Review and Pilot Study

Expert reviews are a valuable method for uncovering usability issues, complementary to usability testing. They
are often carried out by someone who is experienced in usability and principles of human behavior, and result in a list
of usability problems and strengths, together with recommendations to fix those problems [30]. In this study, the
validity of the designed questionnaire was evaluated by referring to three experts who have a lot of experience and
knowledge in the field studied. Two of them were teachers who have been teaching for more than 5 years and another
expert was a lecturer from higher institution who is experienced in questionnaire survey for more than 10 years.

For the pilot study, a total of 30 samples, students in years 2, 3 and 4 from Faculty of Technical and Vocational
Education (FPTV), Universiti Tun Hussein Onn Malaysia, were randomly selected. Cronbach's Alpha coefficients
using the Statistical Package for Social Science (SPSS) version 25.0 were used to determine the level of consistency of
the measurements used and the reliability of the questionnaire instrument. Based on the results obtained from SPSS
software, the Cronbach Alpha value for this study is 0.841. Thus, this indicates that the questions posed to the
respondents are very good and effective with a high level of consistency.

3. Results and Discussions

The results of the questionnaire survey for Part B, C and D that using 5 Likert scale were analyzed using mean
values which the interpretation as shown in Table 2.

Table 2 - Mean score scale and interpretation

Means Score Interpretation
1.00 to 2.33 Low
2.34t03.66 Moderate
3.67 to 5.00 High

3.1 Demographic of respondents

Table 3 shows the background information of 139 teachers from three studied schools. Most of the participating
teachers were female. Teachers from SMK Tinggi Batu Pahat mostly were aged more than 40 years old while teachers
from SMK Tun Aminah and SMK Semerah mostly aged between 30 to 39 years old. From the survey, almost 80% of
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the respondents have been teaching for more than 5 years. In overall, the majority teachers in all 3 schools had more
than 10 years of teaching experience.

3.2 Factor of Noises

The noise factors in three studied school environments are shown in Fig. 2. From the results, it can be clearly seen
that the sources of noise in SMK Tun Aminah mainly come from outside the classroom which included road traffic,
heavy vehicles, vehicle horn, engines, exhaust, and tyres. As expected, this school is located next to the heavy traffic
road of Jalan Kluang, hence the noise level from the traffic became the main source of noise pollution to this school.
The noise pollution generated by traffic is vital because it may bring many negative impacts to the teachers and
students nearby which this issue had become severe concern for adjacent schools in various Asian countries, including
Vietnam, India, Malaysia, and China [31].

Table 3 - Background of respondents

SMK Tinggi Batu Pahat SMK Tun Aminah SMK Semerah
Frequency Percentage Frequency Percentage Frequency Percentage
(%) (%) (%)
Sex
Male 18 38.3 17 354 19 43.2
Female 29 61.7 31 64.6 25 56.8
Age
20 to 29 10 21.3 14 29.2 11 25
30to 39 12 25.5 20 41.7 15 34.1
40 to 49 16 34 10 20.8 10 22.7
> 50 9 19.1 4 8.3 8 18.2
Teaching
experience
<5 10 213 10 20.8 9 20.5
5to 10 9 19.1 10 20.8 8 18.2
11to 15 18 383 15 313 17 38.6
15> 10 213 13 27.1 10 22.7
Total respondents 47 48 44
B road traffic ‘2 438
heavy vehicles nearby i o
vehicle's horn 3,3] o3

g Outside } vehicle noises (engines, exhaust, and tyres) i 39

é school Animals 23

E 23

E Community 21 132

£ 3

é Commercial g’ 545

E - construction nearby 25, -

E neighbouring class, corridor, playground i'§9

: Devices (false alarm, school bell, etc.) : . 4

Inside o
school 2

electric teaching appliance or equipment 3
. . . 35
moving furniture (tables, chair, bench etc) 33

4

student chattering (or activitities) | 3

1 2 3 4 5

Mean value

B SMK Semerah SMK Tun Aminah ~ WSMK Tinggi Batu Pahat

Fig. 2 - Factors of noise in studied school environments
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The noise scenario in SMK Semerah was different, where the respondents agreed that the significant noise of the
school environment came from inside the school itself (student chattering, neighboring class, corridor, and playground).
For the teachers in SMK Tinggi Batu Pahat, they rated that the noises during the teaching and learning session were due
to the noise from both outside and inside the school environment. Besides, the teachers in SMK Tinggi Batu Pahat also
agreed that noise from nearby commercial areas and student activities in the classroom was the factor of noise in the
classroom. This may be due to the fact that this school is located near the road, stadium and recreation park of Taman
Rekreasi Tasik Y. Based on the previous study conducted near this recreation park, the noise level in that area recorded
was more than 70 dBA [20]. In the present study, external noises from animals, community and construction nearby
were not contributed to noise or annoyance to the teachers.

Respondents from all three studied schools agreed that noise from neighboring class, corridor, playground was the
factor of noise during teaching session in the classroom with the mean value exceeding 3.60. It can also clearly be seen
from the figure that the noise from students chattering themselves was significant noise created inside the school
environment for SMK Semerah and SMK Tinggi Batu Pahat. Among the internal noises at school, noise from the
electrical appliances such as projectors, computers, air-conditioner, and fans obtained the lowest mean value. This
might be because most of the schools are using whiteboards or blackboards during the teaching and learning process.
Besides, schools also use natural ventilation and mechanical fans which may not annoy teachers and students in the
classrooms. Besides, noise from moving furniture such as tables, chairs, benches and others was not the significant
factors of the noise in all studied schools. However, the noise from devices such as false alarms and school bells was
contributed to the noise sources in SMK Tun Aminah.

3.3 Effects of Noise on Teachers

Fig. 3 shows the effects of noise in the school environment to the teachers. In general, teachers in SMK Semerah
did not experience significant impacts due to the noise in their school environments. The teachers in SMK Tun Aminah
experienced almost all the effects of noise that are listed in the questionaire, except use other tools and are unmotivated.
Most of the teachers in this school agreed that they experienced sore throat, stress, headache, fatigue, and lack of
concentration when teaching in the classroom which were found the similar noise effects found in teachers from study
of Dockerell & Shield [11].

Teachers from SMK Tinggi Batu Pahat and SMK Tun Aminah responded that they have to raise up their voice
during teaching session, they have to warn or punish students who made noise, they have to walk around and reapeat
their speech in order to make sure students can hear their voise clearly. Besides, techers from SMK Tinggi Batu Pahat
also experienced headache, tiredneess and cannot concentrate when teaching in the noisy environment. The urban noise
nearby school enviroment probably increase the background noise in the classroom and thus the speech intelligentibily
will be decreased.

s

Warn or punish the students who made noise
Use other tools (eg: microphone & speaker) _ 23
Walk around to make sure all students can hear
Repeat my speech or message

Close the windows and doors =

Ly

Need to raise up voice during teaching

Ho

Cannot concentrate on teaching

Unmotivated W 35

Tiredness and fatigue - 36

Effects ofnoise in school evnironemnt
5
1

Stress = ™ 30
Sore throat _ 4

Headache

1 2 3 4 5
Mean value
m SMK Semerah = SMK Tun Aminah = SMK Tinggi Batu Pahat

Fig. 3 - Effects of noise in studied school environments
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3.4 Acoustic Comfort Evaluation

Fig. 4 shows the acoustic comfort evaluation of the teachers in the studied areas. It is clearly seen from the figure
that the teachers in SMK Semerah were satisfied with the current acoustic condition of the school environment.
However, the teachers from SMK Tinggi Batu Pahat and SMK Tun Aminah were barely satisfied with the acoustic
comfort of the school environment. The teachers from these two schools sometime experienced mental health problems
(stress, migraine, depression, and others), physical health problems such as sore throat, need to raise up their voice, felt
annoyance few times in a month and felt unmotivated.

Satisfied with existing acoustic comion | — —— o
Frequently experience mental health problem |2

Sometime experience mental health problem 364

Never experience mental health problem
Frequently experience physical health problem

Sometime experience physical health problem : EF]

Never experience physical health problem | — > 3

Frequently need to raise up voice

Sometime need to raise up voice

Do not need to raise Up VoiCe |~ -5

Annoyance almost every day . 5

Acoustic Comfort Evaluation

Amnnoyance at least twice a week

Annoyance few times in a month

Do not annoyance at all

Frequently feel unmotivated to teach in the classroom

Sometime feel unmotivated to teach in the classroom 2

Never feel unmotivated to teach in the classroom | — >

—
[S]
W
.
wn

Mean value
m SMK Semerah = SMK Tun Aminah m SMK Tinggi Batu Pahat

Fig. 4 - Acoustic comfort of teachers in school environments

4. Conclusion

In this study, a questionnaire survey has been carried out to identify the factor and effect of noise in the school
environments and to evaluate the acoustic comfort of the teachers during the teaching lesson in the school environment.
A total of 139 teachers from 3 public schools in Batu Pahat have been responded to current study. Based on the results
of the study, teachers from the SMK Semerah responded that there was no significant noise source and impacts in their
school environment during the teaching lesson. However, sources of noise in SMK Tinggi Batu Pahat and SMK Tun
Aminah mainly come from outside the classroom. The teachers in SMK Tun Aminah and SMK Tinggi Batu Pahat
experienced varies of effects due to this noise pollutions in their schools including sore throat because need to raise up
their voice, stress, headache, fatigue, and lack of concentration when teaching in the classroom. From the survey, most
of the teachers at SMK Tinggi Batu Pahat and SMK Tun Aminah were slightly not satisfied with the current acoustic
condition of the school while the teachers at SMK Semerah were satisfied with the acoustic comfort of their school.

Acknowledgement

This research was funded by Tier 1 Research Grant (Vot. No. Q127). The authors thank Universiti Tun Hussein
Onn Malaysia for the financial support.

References

[1] Yang T. (2020). Association between perceived environmental pollution and health among urban and rural
residents-a Chinese national study. BMC Public Health, 20, 194.

[2] Muhammad Anees M., Qasim M. & Bashir A. (2017). Physiological and physical impact of noise pollution on
environment. Earth Sciences Pakistan, 1(1), 8-10.

[3] XuC, Yiwen Z., Cheng B., Li L. & Zhang M. (2020). Study on environmental Kuznets curve for noise pollution:
A case of 111 Chinese cities. Sustainable Cities and Society, 63(December), 102493.

205



Tong et al., Int. Journal of Integrated Engineering Vol. 15 No. 6 (2023) p. 200-207

[4] Abduljabbar I. S. (2018). Study noise effects on the students of the Faculty of Engineering Mustansiriyah
University Al-Nahrain. Journal for Engineering Sciences, 21(2), 178-186.

[5] Ricciardi P. & Buratti C. (2018). Environmental quality of university classrooms: Subjective and objective
evaluation of the thermal, acoustic, and lighting comfort conditions. Building and Environment, 127, 23-36.

[6] Astolfi A., Corrado V., Filippi M. & Viazzo S. (2003). Classroom acoustic assessment: Analysis of subjective
answers and measured indices. Acta Acustica, 89, 392.

[7] Waye K. P., Magnusson L., Fredriksson S. & Croy I. (2015). A screening approach for classroom acoustics using
web-based listening tests and subjective ratings. PLOS One, 0116572.

[8] Sarlati S., Haron Z., Yahya K., Darus N., Dimon N. & Athari P. (2014). The importance of acoustic quality in
classroom. Jurnal Teknologi, 70(7), 71-76.

[9] Shield B. M. & Dockrell J. E. (2003). The effects of noise on children at school: A review. Journal of Building
Acoustics, 10(2), 97-106.

[10] Buchari & Matondang N. (2017). The impact of noise level on students’ learning performance at state elementary
school in Medan. Proceeding of the 3rd International Conference on Engineering, Technology, and Industrial
Application, Surakarta, Indonesia.

[11] Dockrell J. & Shield B. (2006). Effects of classroom acoustics on teachers’ well-being and perceived disturbance
by classroom noise. British Educational Research Journal, 32, 509-525.

[12] Lundquist P., Holmberg K. & Landstrom U. (2000). Annoyance and effects on work from environmental noise at
school. Noise & Health, 2(8), 39-46.

[13] Evans G. W., Lercher P., Meis M., Ising H. & Kofler W. W. (2001). Community noise exposure and stress in
children. The Journal of the Acoustical Society of America, 109(3), 1023-1027.

[14] Stansfeld S. A., Berglun B., Clark C., Lopez-Barrio 1., Fischer P., Ohrstrom E., Haines M. M., Head J., Hygge S.,
Kamp I. V. & Berry B. (2005). Aircraft and road traffic noise and children’s cognition and health: a cross-national
study. The Lancet, 365(9475), 1942-1949.

[15] Shield B. (2004). External and internal noise surveys of London primary schools. The Journal of the Acoustical
Society of America, 115(2), 730-738.

[16] Ismail N. B., Karim K. & Othman N. A. (2020). View of noise levels in Malaysia primary: Are we meeting the
international standards? International of Allied Health Sciences, 4(2), 1140-1150.

[17] Department of Environmental Malaysia (2019). Guidelines for environmental noise limits and control. Ministry of
Natural Resources and Environment, Malaysia.

[18] Segaran V. C., Tong Y. G., Abas N. H., David Daniel B., Nagapan S. & Kelundapyan R. (2020). Traffic noise
assessment among residential environment in Batu Pahat, Johore, Malaysia. IOP Conference Series: Materials
Science and Engineering, 713(1), 012049.

[19] Rosehan N. S. & Abas A. (2019). Traffic noise pollution in Batu Pahat. Akademika, 89(2), 97-109.

[20] Uakarn C. (2021) Sample size estimation using Yamane and Cochran and Krejcie and Morgan and Green
Formulas and Cohen statistical power analysis by G*Power and Comparisons. Apheit Internationanl Journal,
10(2), 76-88.

[21] Astolfi A., Corrado V., Filippi M. & Viazzo S. (2003). Classroom acoustic assessment: Analysis of subjective
answers and measured indices. Proceeding of Euronoise, Naples, Italy.

[22] Elmehdi H. M., Alzoubi H. A. & Lohani S. H. R. A. K. (2019). Acoustic quality of university classrooms: A
subjective evaluation of the acoustic comfort and conditions at the university of sharjah classrooms. Proceeding of
the International Congress on Acoustics, pp. 4130-4137.

[23] John J., Thampuran A. L. & Premlet B. (2016). Objective and subjective evaluation of acoustic comfort in
classrooms: A comparative investigation of vernacular and modern school classroom in Kerala. Applied
Acoustics, 104, 33-41.

[24] Lesna P. & Skrodzka E. (2010). Subjective evaluation of classroom acoustics by teenagers vs. reverberation time.
Acta Physica Polonica A, 118(1), 115-117.

[25] Peng J., Wang D., Lau S. K., Yan N., Jiang P. & Wu S. (2015). An investigation of acoustic treatment for children
in a classroom of an elementary school. Applied Acoustics, 89, 42-45.

[26] Ricciardi P. & Buratti C. (2018). Environmental quality of university classrooms: Subjective and objective
evaluation of the thermal, acoustic, and lighting comfort conditions. Building and Environment, 127, 23-36.

[27] Silva L. T., Oliveira I. S. & Silva J. F. (2016). The impact of urban noise on primary schools. Perceptive
evaluation and objective assessment. Applied Acoustics, 106, 2-9.

[28] Uzeyirli Z. & Ozcevik Bilen A. (2019). A subjective research regarding the effect of acoustic conditions on
normal and hearing-impaired students. The 48th International Congress and Exposition on Noise Control
Engineering, Madrid, Spain.

[29] Ivanov O. A., Ivanova V. V. & Saltan A. A. (2018). Likert-scale questionnaires as an educational tool in teaching
discrete mathematics. International Journal of Mathematical Education in Science and Technology, 49(7), 1110-
1118.

206



Tong et al., Int. Journal of Integrated Engineering Vol. 15 No. 6 (2023) p. 200-207

[30] Tory M. & Moller T. (2016). Evaluating visualizations: Do expert reviews work? IEEE computer graphics and
applications, 25(5), 8-11.

[31] Ma G, Tian Y., Ju T. & Ren Z. (2006). Assessment of traffic noise pollution from 1989 to 2003 in Lanzhou City.
Environmental Monitoring and Assessment, 123(1-3), 413-430.

207



	Tong Yean Ghing1*, Toh Yoke Teng1, Seyed Jamalaldin Seyed Hakim1, James Uleh Sali2, Udom Ewon3

