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Abstract:
This study investigates the sound insulation performance 
of common construction materials in urban environments 
and explores the physical properties that influence this 
performance. Relevant literature on noise pollution and 
construction materials was reviewed, and a questionnaire 
was designed and distributed to examine public attitudes 
towards noise pollution and perceptions of the insulation 
performance of common materials. In addition, an 
experiment was conducted to compare the sound insulation 
performance of four materials—wood panel, concrete, foam 
board, and plastic-by measuring their sound attenuation 
under controlled conditions. The results indicate that noise 
pollution has a noticeable negative impact on people’s daily 
lives. Among the materials tested, wood panel and concrete 
showed stronger sound insulation performance than foam 
board and plastic. The findings further suggest that density, 
hardness, and structural strength are important factors 
influencing sound insulation. Overall, the study highlights 
the practical importance of selecting suitable construction 
materials for reducing urban noise exposure and suggests 
that future research should explore composite materials 
that combine multiple beneficial physical properties.

Keywords: Noise pollution; Sound insulation perfor-
mance; Construction materials; Physical properties

1. Introduction
In recent years, noise pollution in urban areas has 
become increasingly serious due to the growth of 
traffic volume and construction activity. Previous re-
search reported that 32% of people complained about 
noise problems in 2016, and that this proportion had 
increased by 2021 (Chung and Hsieh, 2024). These 

findings indicate that noise pollution is a significant 
urban issue. To investigate this problem further, a 
questionnaire survey was conducted to examine 
whether noise pollution is a major disturbance to ur-
ban residents, and 105 valid responses were collect-
ed. The results showed that 91.35% of respondents 
had been disturbed by noise, and 16.35% experienced 
such disturbance almost every day. Both the litera-
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ture and questionnaire findings suggest that road traffic is 
one of the main sources of urban noise pollution (Rahman 
et al., 2025). Therefore, reducing the impact of noise pol-
lution on daily life is an important practical issue.
Urban residents are exposed to much higher levels of 
noise pollution than those living in rural areas. Noise not 
only disrupts study and everyday life, but may also con-
tribute to cardiovascular problems and increase the risk of 
depression (Munzel et al., 2024). In addition, school noise 
exposure has been shown to reduce children’s cognitive 
abilities, including reading and memory performance 
(Stansfeld and Clark, 2015). Reducing exposure to air 
and noise pollution may therefore improve population 
mental health (Newbury et al., 2024). The questionnaire 
also revealed that, when asked to rate the sound insulation 
performance of their walls or windows on a scale from 0 
to 100, respondents gave an average score of only 44.16. 
Previous studies suggest that the sound insulation perfor-
mance of building materials is influenced by factors such 
as density, thickness, and porosity (Gao, 2025).
This project was selected because it combines concepts 
from both physics and chemistry, two disciplines closely 
related to the study of sound transmission and material 
properties. Physics provides the theoretical basis for un-
derstanding sound waves, while chemistry helps explain 
the internal structure and behaviour of materials. Together, 
these perspectives support a more comprehensive investi-
gation of sound insulation performance. Noise pollution is 
a widespread problem in cities, and studying how different 
materials respond to sound transmission may contribute to 
better material choices in noise-sensitive urban environ-
ments. The topic therefore has both academic relevance 
and practical significance.
This study examined public attitudes towards noise pol-
lution and the importance of sound insulation through 
a questionnaire survey. It also included a comparative 
experiment designed to measure the decibel reduction 
achieved by different construction materials under con-
trolled conditions and repeated trials. The aim was to 
identify which materials offer better sound insulation 
performance and, through analysis of their physical prop-
erties, to determine how these characteristics influence 
acoustic behaviour. This may provide a theoretical basis 
for improving the sound insulation performance of con-
struction materials. Before the experiment, it was hypoth-
esised that materials with higher density, such as concrete 
and wood panel, would show better sound insulation. This 
is because denser materials are generally more effective at 
resisting sound transmission. By contrast, foam board and 
plastic were expected to show weaker insulation perfor-
mance.

2. Literature Review

2.1 The problem of noise pollution
As mentioned above, noise pollution not only affects 
physical health but also has negative impacts on mental 
health. Among these, traffic noise is an important environ-
mental factor contributing to the development of various 
cardiovascular and cerebrovascular diseases. Such noises 
can increase the risks of traditional cardiovascular con-
ditions such as arterial hypertension and diabetes, and 
can also accelerate the process of atherosclerosis, raising 
the overall risk of cardiovascular disease (Munzel et al., 
2024). Furthermore, research has found a link between 
noise pollution in Scotland and depression. Although noise 
pollution does not directly cause mental illness, it acts as 
a mediating factor and significantly contributes to condi-
tions such as depression (Tsimpida and Tsakiridi, 2025). 
Therefore, improving the sound insulation of buildings to 
reduce the impact of noise on people’s lives and enhance 
their quality of life is both necessary and meaningful.

2.2 The source of noise
Research shows that noise in urban environments is relat-
ed to land use and a variety of human activities. The main 
sources of noise include road and rail traffic, construction 
sites, industrial areas, and public recreational activities. 
Road traffic is the biggest contributor to urban noise. A 
study comparing Alexandria and Zagreb found that Zagreb 
had 141 car or taxi noise sources, ranking first, while Al-
exandria ranked third with 45 such sources. Noise sources 
and noise levels in cities were analyzed using noise maps, 
crowdsourcing applications, and spatial analysis (Othman 
et al., 2024).

2.3 Existing technology to reduce noise pollu-
tion
The main methods for improving sound insulation in 
buildings can be divided into three areas: treatment of 
floor slabs, soundproofing of partition doors and walls, 
and noise control for pipelines and elevators (Meiqin Hu 
& Guilin Zou, 2022).
In building sound insulation, treatment of floor slabs is 
particularly important. A common method is to add elastic 
vibration isolation pads to concrete floor slabs. These pads 
absorb impact shock waves caused by daily activities, 
thereby reducing vibration and noise between upper and 
lower floors.
When doors and windows are tightly closed, the sound 
insulation of a residence depends mainly on the protective 
door and wall. The air sound insulation performance of 
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protective walls is closely related to the frequency of the 
incident sound wave, and good results can be achieved by 
increasing density.
For bathrooms, where noise mainly comes from pipes and 
elevators, measures such as silencing spiral PVC pipes 
and thin-walled cast iron pipes can be used to reduce 
sound.

2.4 Existing studies on sound insulation perfor-
mance
Previous research suggests that the sound insulation per-
formance of building materials is closely related to physi-
cal properties such as porosity, density, and thickness (Gao, 
2025).
Lightweight and porous materials, such as foamed cement 
boards, foam glass boards, and ceramic porous bricks, 
can absorb and reduce sound waves through their pore 
structures and sound absorption mechanisms (Wushuang 
Gao, 2025). This provides new ideas for developing better 
sound insulation materials. For example, one could com-
bine two physical properties or apply one property, such 
as porosity, to another dense material, enhancing sound 
absorption while maintaining strength.
So far, there have been relatively few studies on poly-
mers. Previous research focused mainly on the acoustic 
properties of polyurethane foams and their modifications, 
but did not analyze the chemical, mechanical, and thermal 
properties of polymers in depth, particularly in terms of 
durability or resistance. Future research could extend to 
biodegradable polymers, supporting the path toward green 
and renewable materials (Wilk-Jakubowski et al., 2025).
The literature also indicates a lack of testing on the sound 
insulation performance of composite materials and other 
building materials under real-life conditions. Most exist-
ing studies have been carried out in laboratory settings, 
which may limit the direct application of their findings 
to practical situations. In addition, relatively few studies 
have developed prototypes that could be applied directly 
in real construction contexts (Wilk-Jakubowski et al., 
2025).

2.5 Gaps in existing research and technology
Although lightweight and porous materials such as 
foamed cement boards, foam glass boards, and ceramic 
porous bricks show good performance, their relatively low 
strength and hardness limit their effectiveness in sound 
insulation (Wushuang Gao, 2025).
In addition, most measurements of sound insulation are 
performed in laboratories, often ignoring real-world 
factors such as weather, mechanical wear, and the long-
term performance of materials under constant use 

(Wilk-Jakubowski et al., 2025).
In conclusion, although it is important to develop more 
effective sound insulation materials, current research and 
technology still face several limitations. It is therefore 
necessary to conduct more on-site experiments in resi-
dential buildings and to analyse the physical properties 
of materials individually. This may help identify materi-
als with superior insulation performance under practical 
conditions. Future studies may also focus on combining 
different properties or integrating multiple materials while 
considering sustainability, cost, and practicality. Such 
work would contribute to the development of building 
materials with improved acoustic insulation.

3. Methodology

3.1 Overview
This dissertation employed both primary and secondary 
research methods. Secondary research was first conducted 
to examine noise pollution, common noise sources, exper-
imental methods used in previous studies, and the physi-
cal properties affecting the sound insulation performance 
of building materials. Primary research then consisted 
of a questionnaire survey and a comparative experiment. 
The questionnaire mainly investigated whether noise is 
a significant problem for urban residents, which building 
materials are commonly associated with sound insulation 
in daily life, and what respondents consider to be the main 
sources of noise.

3.2 Literature research
Relevant literature was collected mainly through Google 
Scholar to identify previous research on noise pollution, 
sound insulation, and construction materials. The selected 
sources were then evaluated using the CRAAP framework 
in order to assess their credibility, relevance, and academ-
ic value.

3.3 Questionnaire design
(a) Questions displayed
A questionnaire consisting of 15 items was designed, in-
cluding multiple-choice, single-choice, rating-scale, and 
scoring questions. The first four items collected basic de-
mographic information. Participation was voluntary, and 
no personally identifiable information was collected in 
order to protect respondents’ privacy.
Questions 4 and 5 examined whether respondents lived in 
urban areas and how long they had lived there. This was 
intended to ensure that participants had sufficient experi-
ence of urban living to provide reliable responses. Ques-
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tions 6 to 8 explored the impact of noise on daily life, 
including how often respondents were disturbed by noise 
and what they considered to be the main noise sources. 
Questions 9 to 14 focused on common construction ma-
terials in homes and respondents’ attitudes towards sound 
insulation materials. The final question aimed to identify 
which common building materials were perceived as hav-
ing better sound insulation performance through a combi-
nation of multiple-choice and open-ended responses.
(b) Data treatments and analysis
The questionnaire was designed and distributed through 
an online platform called “Questionnaire Star”. For data 
analysis, the most relevant questions and response pat-
terns were selected and summarised. The impact of noise 
on daily life was treated as a major analytical category. 
The questionnaire data were analysed mainly through re-
sponse frequencies and percentages, and the results were 
presented in the form of charts. To improve the reliability 
of the data, respondents who did not meet the criteria for 
urban residency were excluded from the final analysis. 
Charts were used because they provide a clear visual rep-

resentation of the distribution of responses across different 
options. The questionnaire results were also used to iden-
tify commonly mentioned construction materials, which 
were then selected for experimental testing.

3.4 Experiment design
(a) Aim
The experiment aimed to compare the sound insulation 
performance of different construction materials and to 
analyse how their physical properties may influence this 
performance.
(b) Instruments and materials selection
The apparatus included a sound level detector, a smart-
phone used to play white noise, and a ruler with a preci-
sion of 1 mm.
The construction materials selected for testing were plas-
tic, concrete, foam board, and wood panel. These four 
materials were chosen because they appeared frequently 
in both the literature review and the questionnaire results 
(Gao, 2025).
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Figure 1.1. Construction materials used in the experiment (plastic, concrete, foam board, and 
wood panel).

(c) Experiment Setup
This experiment was designed to evaluate the sound in-
sulation performance of various building materials. The 
apparatus consists of a sealed rectangular cardboard box 
divided into two independent chambers by a removable 
central partition. The materials under test are inserted into 
the slot in the central panel.
One chamber contains a mobile phone continuously play-

ing white noise, acting as the sound source. The opposite 
chamber houses the detector to measure the transmitted 
sound level in decibels (dB).
The entire setup is placed in a quiet indoor environment. 
Throughout the experiment, the positions of the devices, 
the materials, and the box were kept fixed in order to en-
sure consistency and minimise external interference.
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Figure 1.2. Diagram of the experimental test box for sound insulation performance.
(d) Experimental Procedure
1. Prepare the building materials to be tested (foam board, 
plastic, wood panel, and concrete) and cut them to uni-
form sizes that match the central slot dimensions.
2. The experimental device was placed in a quiet room. A 
mobile phone was inserted into the right chamber to play 
looped white noise at maximum volume.
3. The detector was placed in the left chamber, and the 
baseline noise level was recorded for 10 seconds with no 
material inserted into the slot.
4. Insert the test material into the central slot.
5. With the material in place, use the detector to record the 
sound level again for 10 seconds. Calculate the average 
reading.
6. The measurement was repeated three times for each 
material, and the average value was calculated.
7. Calculate the sound attenuation using the following for-
mula:
Attenuation (dB) = Input sound level − Output sound lev-
el
8. The results were presented using bar charts to compare 

the effectiveness of each material in reducing sound. Bar 
charts provide a clear visual representation of the relation-
ship between construction material type and attenuation 
reduction.
(e) Controlled Variables
To ensure a fair and reliable comparison, the following 
variables were controlled throughout the experiment:
1. Distance: The distance between the sound source, the 
material, and the detector remained constant.
2. Sound input: All tests used the same white noise track 
at the same volume level.
3. Environment: The experiment was conducted in the 
same room under similar lighting and temperature condi-
tions.
4. Time: Each measurement lasted exactly 10 seconds.
5. Devices: The same smartphone, detector, and measure-
ment application were used throughout all tests.
(f) Data and information needed
The table below shows the data that needed to be recorded 
during the experiment.

Table 1.1 Average Sound Levels and Attenuation for Each Material
Measured with Decibel X app; test duration per trial: 10 seconds; no-material reference average: 69.6 dB.

Material Trial 1 (dB) Trial 2 (dB) Trial 3 (dB) Average <T> Attenuation Re (dB)
Foam board
Plastic
Wood panel
Concrete

Some of the formulas involved in the experiments are 
shown here.
Average decibel of sound passing through each construc-
tion material

 T = T1+T2+T3
3

Formula 1 Attenuation Re=Input sound level-output sound 

level
(g) Data treatment and analysis
For the experiment, the data were recorded and organised 
into a table to show the sound attenuation of different con-
struction materials. Based on these data, a graph was pro-
duced to illustrate the relationship between material type 
and attenuation Re (dB).
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4. Results

4.1 Questionnaire

Table 2.1 The frequency of residents being disturbed by noise

Option Frequency Percent Cumulative Percent
Almost everyday 17 16.35% 16.35%
Usually 20 19.23% 35.58%
Occasionally 59 55.77% 91.35%
Never 9 8.65% 100.00%
Total 105 100.00%
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Figure 2.1 How often are you disturbed by noise in your current residence?
It can be seen from Table 2.1 and Figure 2.1 that about 
half of the people are occasionally disturbed by noise, 
which is 55.77%. 16.35% of people are disturbed almost 

every day. 19.23% of people are usually disturbed, while 
only 8.65% of people have never been disturbed by noise.

Table 2.2 Importance of sound insulation of construction material

Option Frequency Percent Cumulative Percent
Very important 66 62.86% 62.86%
Quite important 31 29.52% 92.38%
Not very important 7 6.67% 99.05%
Not important at all 1 0.95% 100.00%
Total 105 100.00%
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Figure 2.2 How important is sound insulation when choosing a home?
It can be seen from Table 2.2 and Figure 2.2 that more 
than half of the respondents think sound insulation is very 
important when choosing a home (62.86%). 29.52% be-

lieve it is quite important. Only 6.67% think it is not very 
important, and 0.95% think it is not important at all.

Table 2.3 Sound insulation performance of different construction materials

Option Frequency Percent Cumulative percent
Glass 49 46.67% 46.67%
Concrete 45 42.86% 89.53%
Foam board 44 41.9% 131.43%
Brick 20 19.05% 150.48%
Wood 18 17.14% 167.62%
Drywall 23 21.90% 189.52%
Plastic 4 3.81% 193.33%
Others 11 10.48% 203.81%
Total 214 203.81%
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Figure 2.3 Which of the following materials do you believe are effective at blocking noise?
In Table 2.3, since people could choose more than one 
option, the total frequency is greater than the number of 
respondents, and the percentages add up to more than 
100%. To avoid misunderstanding, the data is also shown 
in Figure 2.3 as a bar chart. From the results, the three 
most frequently chosen materials are glass (49), concrete 
(45), and foam board (44). Plastic was chosen the least, 
with only 4 responses.
In total, 105 valid responses were collected. The partici-
pants were between 15 and 60 years old and had lived in 
urban areas for an average of 12.3 years. The data indicate 

that noise pollution has a significant impact on daily life. 
Among the respondents, 35.58% reported being frequent-
ly disturbed by noise, while 55.77% reported being occa-
sionally disturbed. Many respondents believed that ma-
terials such as glass, concrete, and foam board have good 
sound insulation performance. These perceptions were 
then compared with the results of the experiment.

4.2 Experiment results
(a) Experimental data

Table 2.4 Average Sound Levels and Attenuation of Different Construction Materials

Material Trial 1 (dB) Trial 2 (dB) Trial 3 (dB) Average <T> Attenuation Re (dB)
Foam board 64.8 66.0 61.8 64.2 5.4
Plastic 60.8 59.7 61.8 60.8 8.8
Wood panel 56.9 58.5 56.9 57.4 12.2
Concrete 60.8 60.8 59.7 60.4 9.2
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(b) Bar chart (Sound Attenuation of Different Construction Materials)
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Figure 2.4 Sound attenuation values of different construction materials measured in the 
experiment

As shown in the above results, the attenuation value of 
foam board is 5.4 dB, plastic is 8.8 dB, wood panel is 12.2 
dB, and concrete is 9.2 dB. Small variations between trials 
may be due to background noise changes or slight device 
position differences.
In this experiment, control variables such as background 
noise and distance were kept constant. The wood panel 
showed the highest attenuation value, indicating the stron-
gest sound insulation performance among the four tested 
materials. Concrete also performed relatively well, fol-
lowed by plastic and foam board. Compared with plastic 
and foam board, wood panel and concrete generally have 
greater density and structural strength, which may help 
explain their higher attenuation values.

5. Discussion

5.1 Relationship between physical properties 
and sound insulation
The results of this study show that the sound insulation 
performance of building materials is influenced by their 
physical properties. Among the four tested materials, 
wood panel achieved the highest attenuation value of 12.2 
dB. Concrete followed with a value of 9.2 dB, plastic with 
8.8 dB, and foam board with 5.4 dB. These values reflect 
clear differences between materials and suggest that densi-

ty, hardness, and thickness are important factors affecting 
insulation effectiveness.
Wood panel performed best, which may be explained by 
its combination of density and thickness. When sound 
waves strike a denser material, a greater proportion of 
energy is reflected rather than transmitted, making the ma-
terial more effective at blocking sound. Concrete also per-
formed well for similar reasons. Its hardness and density 
likely increased its resistance to sound transmission. Plas-
tic showed moderate performance. Although it is lighter 
and less dense than wood or concrete, it still provided bet-
ter attenuation than foam board. Foam board ranked last. 
Its porous structure may allow some sound absorption, but 
its relatively low density and limited thickness reduce its 
ability to prevent transmission effectively.
These findings confirm that materials with greater density 
and thickness tend to perform better in sound insulation. 
This is consistent with fundamental physics, where heavi-
er materials resist vibrations and reduce energy transfer 
(Wu et al., 2025).  The results also highlight that porosity 
alone is not enough to guarantee effective insulation. Al-
though foam board can absorb some sound, its low densi-
ty reduces overall performance.

5.2 Comparison with previous literature
Previous literature on sound insulation often highlights 
the ability of foam-based or porous materials to absorb 
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sound because of their internal structure (Hung et al., 
2014). Related studies also suggest that porous materials 
and some plastics may help reduce indoor noise levels by 
improving sound absorption and reducing reverberation 
time (Monkova et al., 2020). However, the experimental 
results of this study suggest a different pattern under the 
specific testing conditions used. Despite its absorption ca-
pacity, foam board did not perform well in actual attenua-
tion tests. The average attenuation value was much lower 
than those of wood and concrete.
This difference may be explained by the dual nature of po-
rosity. While pores can absorb part of the sound, they also 
allow vibrations to pass through. In practical construction, 
porous materials are often combined with denser layers to 
maximize performance. Foam boards used alone are less 
effective. The results of this study support this idea and 
suggest that foam board works better when it is not the 
only barrier but part of a layered structure.
Wood and concrete performed better, which is consistent 
with many engineering reports. Both materials are widely 
used in residential buildings because of their strength and 
durability. Their insulation properties come as an addition-
al advantage. The strong reflective effect created by their 
hardness makes them suitable for urban housing, where 
noise pollution is a common issue.
The sound insulation performance of plastic is discussed 
less frequently in the literature, yet this experiment sug-
gests that it can provide a moderate level of attenuation. 
Its value of 8.8 dB places it above foam board in this 
study. This may indicate that plastic panels could play a 
role in lightweight or temporary structures, although they 
are unlikely to replace denser materials such as concrete 
or wood in situations where strong sound insulation is re-
quired.

5.3 Comparison with questionnaire results
The questionnaire survey provided additional insights into 
public perceptions. Many respondents believed that glass, 
foam board, and concrete offered good insulation proper-
ties. The majority expressed that insulation was an import-
ant factor when choosing a home, with 62.86% rating it as 
very important. These results show that people are aware 
of the impact of noise pollution and value insulation in 
their living environment.
Yet, the questionnaire also revealed differences between 
perception and actual performance. Foam board was 
considered by many respondents to be effective, but the 
experiment showed it to be the weakest among the four 
tested materials. This gap between perception and reality 
may be explained by limited public knowledge of material 
properties. Foam boards are lightweight and easy to han-
dle, which may give people the impression that they are 
practical and efficient. In reality, their low density reduces 

effectiveness.
The results also demonstrate that people’s daily experi-
ences with noise vary. According to the survey, 55.77% of 
respondents were occasionally disturbed by noise, 16.35% 
almost every day, 19.23% usually, and only 8.65% re-
ported never being disturbed. These findings confirm that 
noise pollution is a widespread issue in urban areas. Peo-
ple’s strong preference for sound insulation when choos-
ing a house reflects this daily reality.

5.4 Practical implications for construction ma-
terials
The results provide clear evidence for the choice of con-
struction materials in residential buildings. Wood panels 
and concrete show strong sound insulation properties, 
making them suitable for main structural use. Their 
strength, hardness, and thickness make them reliable bar-
riers against external noise. In contrast, foam boards and 
plastic provide lower levels of protection and should not 
be used as the primary insulation materials.
This does not mean that foam board and plastic have no 
practical value. Previous studies suggest that one effective 
way to reduce medium- and high-frequency noise is to ab-
sorb sound-wave energy using porous materials (Burdeina 
et al., 2025). These materials may still play an important 
role when combined with denser layers. For example, 
foam board could be placed between denser materials to 
improve sound absorption, while microperforated panels 
(MPPs) are known to perform well across a relatively 
wide frequency range (Mu, Toyoda and Takahashi, 2011). 
Because of its light weight, plastic may also be combined 
with wood in the form of wood–plastic composites. Such 
composites may reduce environmental impact through 
the use of recycled plastic and natural fibres (Yang et al., 
2019). However, as standalone materials, plastic and foam 
board are unlikely to provide sufficient sound insulation 
for urban residents exposed to high levels of environmen-
tal noise.
Another practical implication is the need for awareness. 
People often rely on general impressions when evaluating 
materials, but perceptions do not always match exper-
imental results. Foam boards may appear effective but 
perform poorly in controlled testing. Educating the public 
about the actual properties of construction materials could 
help them make better choices when building or purchas-
ing houses.

5.5 Broader significance of results
Noise pollution is increasingly recognized as a public 
health issue. Studies link long-term exposure to high noise 
levels with stress, sleep disturbance, and even cardiovas-
cular problems. In this context, improving sound insula-
tion in residential buildings is not only a matter of comfort 
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but also of health. The findings of this study contribute to 
this broader issue by showing which materials are most 
effective in blocking noise.
Wood panel and concrete stand out as the most reliable 
materials in this study. Their use in construction could 
help reduce the harmful impact of environmental noise on 
residents. Wood is also a renewable material, which aligns 
with the growing demand for healthier and more sustain-
able urban living environments (Zhao et al., 2023). At the 
same time, the relatively weak performance of foam board 
and plastic suggests that convenience and low weight 
should not be mistaken for effective sound insulation.
The study also highlights the value of combining experi-
mental research with surveys. While experiments provide 
objective data, surveys reveal public attitudes and percep-
tions. Together, they give a more complete picture of the 
problem and possible solutions.
The combination of primary and secondary research gives 
the study strength. The survey results support the impor-
tance of insulation for residents, while the experiment 
clarifies which materials can actually deliver it. Togeth-
er, they provide evidence that can guide better material 
choices in residential construction.

6. Evaluation
Admittedly, there are some limitations in this experiment.
In the experiment design, the materials selected may differ 
from those actually used in construction. For instance, 
foam boards come in various types, including both porous 
and non-porous ones. The test results may be slightly 
different from the actual sound insulation of the building. 
If the experiment is repeated in the future, a wider range 
of building materials could be tested to make the results 
more applicable to real construction contexts.
In the experimental procedure, background noise re-
mained a potential source of error. Although an effort was 
made to keep the background noise level constant through 
measurement, it could not be guaranteed that the value 
remained completely stable throughout the experiment. 
If the experiment were repeated in the future, it should be 
conducted in a soundproof room in order to minimise this 
source of uncertainty. In addition, when the material was 
inserted into the cardboard box, narrow gaps may have 
remained around the edges, which could have affected the 
measured decibel values of the transmitted sound.
However, the study also has several strengths. In terms of 
data collection, a relatively precise detector was used, and 
the experiment adopted both control variables and repeat-
ed trials, which helped improve the reliability of the mea-
surements. Measurement error was further reduced by cal-
culating average values. In addition, the study addressed 
an important research gap by simulating a simplified 

building scenario and examining the relationship between 
the physical properties of building materials and their 
sound insulation performance. Finally, the experimental 
method used in this research was practical and relatively 
simple to carry out, which may make it useful for similar 
small-scale investigations in the future.

7. Conclusion
This research aimed to identify which common construc-
tion materials provide the strongest sound insulation 
performance and to explore the physical properties that 
influence this performance. Through experimental testing, 
it was found that wood panel and concrete performed bet-
ter than foam board and plastic. Among these materials, 
wood panel achieved the highest attenuation value, fol-
lowed by concrete. The results suggest that density, hard-
ness, and structural strength are important physical factors 
affecting sound insulation performance. Materials with 
greater density and higher structural strength appear to be 
more effective at blocking sound transmission, whereas 
lighter materials such as foam board, although sometimes 
assumed to be effective because of their porous structure, 
performed relatively poorly in this experiment.
The comparison between the questionnaire and the exper-
iment also revealed interesting differences. Many respon-
dents believed that foam board was effective at sound-
proofing, which shows that public perception does not 
always align with scientific evidence. This gap between 
expectation and actual performance highlights the impor-
tance of experimental research. By comparing people’s at-
titudes with real data, this project not only tested materials 
but also raised awareness of the hazards of noise pollution 
and the need for evidence-based decisions when selecting 
building materials.
The significance of this research lies in its practical value. 
Noise pollution is a growing problem in urban areas and 
can negatively affect both physical and mental health. 
Better awareness of which materials perform effectively 
in sound insulation may help improve housing design, 
support healthier living environments, and reduce stress 
caused by unwanted noise. The findings may also guide 
engineers and researchers in exploring new material com-
binations to enhance insulation effectiveness.
Looking ahead, combining different physical properties 
may lead to the development of new building materials 
with improved sound insulation. Composite materials that 
integrate density with controlled porosity may help bal-
ance structural strength with sound absorption, leading to 
more effective overall performance. Porous materials may 
be particularly useful for reducing high-frequency noise, 
whereas low-frequency noise may require other approach-
es, such as acoustic metamaterials (Ren et al., 2025). In 
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addition to improvements in building materials, technical 
standards and mandatory policies may also play an im-
portant role in reducing noise pollution (Kuehne et al., 
2025). Moreover, with the rapid development of artificial 
intelligence, smart noise detection and control systems 
may become increasingly important. Previous research 
suggests that AI-based systems can be used to monitor 
noise levels in real time and support adaptive control 
strategies, thereby helping to reduce the impact of noise 
pollution on daily life (El-Bardisy, 2025).
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Results (Number of valid questionnaires:105)
Experiment
photos of experimental equipment

Figure 3.1. All devices and materials used in the experiment.

Figure 3.2. The setup of the experimental apparatus using foam board.
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